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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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SLR Consulting Ltd has prepared this FRA 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 (Application Site). A summary of the FRA’s key findings are provided below.

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.

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 The rising main/gravity main adjacent to the Site boundary flows between waste water treatment
Saurces 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.

Plahning Sequential Test and The Sequential Test and Exception Test are not be required as the site is within Flood Zone 1. The
Requirements Exception Test Proposed Development has been classified as ‘More Vulnerable’.
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 Floar 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 accessand egress Not required.
Mitigation Floodplain ‘ Not required.
Mmeasures compensation
Surface water drainage | The concept Surface Water Drainage Strategy has been developed including permeable paving to
strategy improve water quality, proprietary ‘crate’ storage for attenuation, filter drains to improve water
quality and provide infiltration 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 1.53l/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.
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SLR Consulting Limited (SLR) was appointed by Frontier Estates Limited (FEL) to prepare a Flood Risk Assessment
(FRA) and Surface Water Drainage Strategy (SWDS) to support a planning application for a 66 bedroom care
home on land off Silver Birch Way, Middleton-on-Sea, West Sussex, PO22 6SE (referred to as ‘the Site’).

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.

Legend

Approx. Site Location

.\§

Yor2.

Ao

With reference to the Flood Map for Planning (Rivers and Sea)' 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.

1 Government Digital Service (Accessed on 02 July 2019) hitps:/fHicod-map-for-planaing service pov. uk/
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Fluvial Flooding: 1.0% AEP

Fluvial Flooding: 0.1% AEP
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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 Framework® (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.

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)?, the British Standards Institution (BSI) BS8533* and the

Environment Agency’s National Standing Advice on Development and Flood Risk®.

National Planning Policy Framework, Department for Communities and Local Government {Updated February 2019)

CIRIA Report C624, Development and flood risk — guidance for the construction industry {October 2004)

BS8533:2017, Assessing and managing flood risk in development — Code of Practice (December 2017)

Department for Environment, Food & Rural Affairs and Environment Agency (2015). Flood risk assessment: local planning authorities

{Accessed 15 July 2019 at titps:/ fwww.gov.uk/suidance fiond-riskassessmentlocal-plancing-zuthorities)
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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.
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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 AQD at the footpath alongside Yapton Road.

Published British Geological Survey (BGS) online geology maps® 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.

Groundwater monitoring was carried out on 07/05/2019 that recorded water depths in three window sampler
boreholes as shown in Table 2-1:

N AR
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WSO 1545 3.25
W02 1.853 318
WSG3 1530 3.8

6 BGS Website {Accessed on 23 July 2019) htip://mapapns.bgs ac ukfgeolopvotfbritzin/home. himl
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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.

Defra MAGIC mapping’ 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.

DR Shralraer s
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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.

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 ¢.800m north of
the site that discharges to the English Channel when conditions allow.

S8

P

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 Way and at the closest manhole
to the Site access flows from a 300mm to a 450mm diameter pre-cast concrete pipe.

With reference to the Southern Water sewer plan, a rising foul water sewer lies adjacent to the southern
boundary of the Site. From Manhole 3071 the main appears to run as a gravity sewer.

7 Defra online interactive maps (Accessed on 16 January 2019) hitn://magic.defra.zov.uk/MagicMap,.aspx
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It is proposed to redevelop the Site with a care home (use Class C2), which will provide 66 bedrooms over two
floors. The remaining part of the site area will be reconfigured to include internal communal and operating
areas, vehicle parking, cycle storage and associated soft landscaping.

Details of the proposed development are enclosed at Appendix 04.

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.
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With reference to PPG Table 2: Flood Risk Vulnerability Classification ‘residential care homes’ are classified as a
More Vulnerable use.
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This FRA report has been completed in accordance with the guidance presented in NPPF? and with reference to
the PPG for flood risk and coastal change®.

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 notes® have been produced by the Local Authority SuDS Officer Organisation
(LASOQ) 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.

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

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. Isappropriately 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.

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 11t July 2016
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b.  Reduces the risk to homes and places of work from flooding whilst increasing biodiversity;
¢.  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

... Toincrease 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....
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The Combined Level 1 and Level 2 Arun District Council Strategic Flood Risk Assessment'! (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

s Locating development to areas with lower flood risk

s Creating space for flooding.

s [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.

" Combined Level 1 and Level 2 Strategic Flood Risk Assessment, JBA, November 2016
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There are a number of potential sources of flooding and these include:
s Flooding from rivers or fluvial flooding;
*  Flooding from the sea or tidal flooding;
s Flooding from surface water or pluvial flooding;
s Flooding from groundwater;
+  Flooding from sewers; and
s Flooding from reservoirs, canals, and other artificial sources.

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

With reference to the Flood Map for Planning (Rivers and Sea)', 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.
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An extract from the Long Term Flood Risk Information'®> 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:
s Very Low: less than 1 in 1,000 (0.1% AEP) chance of flooding in any given year;

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

s Medium: between 1in 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.

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.

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

12 Government Digital Service (Accessed 23 July 2019) https://flond-warning-information service gov ulfiongterm-flood-risk/
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Appendix F of the SFRA!! 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.”
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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.

A
P
2

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.

s
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Based upon Long Term Flood Risk Information'?> mapping, the Site lies outside an area denoted as being at risk
of flooding from a breach (failure) of a raised reservoir embankment.
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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.
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A summary of the potential sources of flooding and the flood risk arising from them is presented in Table 4-1.
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Rivers or Fluvial Flooding Y
Sea or Tidal Flooding i
Surface Water or Pluvial FHlooding i
Groundwatsr i
Sewers M
Reservolrs, Canals and othar Artificial Sources N
infrastructure Failure N

The flood screening assessment indicates that the Site is not a significant risk of flooding.
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The definition of flood zones is provided by Table 1: Flood zones at PPG Paragraph 065 and is summarised below:

R

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 Faag Sone L

S
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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.
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As the Site lies within Flood Zone 1 the Exception Test does not have to be applied.
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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 Agency'®. 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.
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Upper End 25% 50% 105%

South East Higher Central 15% 33%%

Cantral 10% 2604

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)' to the 1m resolution aerial photogrammetry (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)' 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.

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

hitps:/fwww sov ulk/guidance/fiopd-rick-assessments-climate-change-allowances)
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The most recent advice on climate change is provided by the Environment Agency'*. 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.
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Upper End 10% 20%

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.

4 Environment Agency, February 2016. Flood risk assessments: climate change allowances {Accessed 23 July 2019 at

hitpsAwww.gov.uk/suideneeMood-risk-assessments-ciimate-change-allowances)
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Current best practice guidance document, The SuDS Manual (CIRIA Report C753)'®, 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.
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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:

s 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).

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

s 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).

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

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

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

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

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

s Reducing potable water demand through rainwater harvesting;

s 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.

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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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.
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‘Source Control’, Conveyance’ and ‘Site Control’ in the form of filter drains and pervious pavement 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).

S
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As discussed within Table 7-1, as a precautionary approach, the SWDS has been developed based on infiltration
but with an overflow to a restricted discharge to a surface water ditch. The system of ‘pervious pavement’

proposed for this SWDS is therefore Type B — ‘Partial Infiltration’.

surfaces and sub-layers are illustrated in Figure 7-3'6 below.
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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 proprietary ‘crate’ system to provide the required attenuation storage.

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 a precautionary measure the permeable paving will drain via a perforated pipe to the existing surface water
ditch adjacent to the southern boundary of the Site albeit at the maximum allowable discharge discussed at

Section 7.5.

16 ||lustration extracted from The SuDS Manual
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Indicative locations of the proposed permeable paving, filter drains and drainage network serving the proposed
development are shown by Drawing No. SWDS 01.

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.

As discussed at Section 2.2, ground levels across the Site fall in a general south easterly direction. Assuch, 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 top soil
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 (loH) Report 126'7, 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 loH126, this soil type has a HOST classification of 7. Table 4.16 of the loH126
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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As discussed within Table 7-1, infiltration methods have been deemed viable at the Site and an average
infiltration rate of 5 x 10-5ms-1 (equivalent to 0.18mhr-1) has been used in the development of the SWDS with
a secondary discharge 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.
RN o T N N T TR £ 4 o
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Section 3.3.1 of The SuDS Manual sets out volume control criteria for:
s Frequent rainfall events.
s Extreme rainfall events.

Srantiant raindfail owants
PrOGEENT FRINTEN QVants

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
s Infiltration

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

With reference to Section 7.4, the total area of the proposed development contributing to surface water runoff
is 0.50ha. A 5mm depth of rainfall over this area will result in 25.00m? of surface water runoff.

Itis proposed that this Interception volume is provided within the permeable paving system, covering an area of
approximately 804m? with a porosity of 0.3, beneath the car parking/access road. However, to prevent the
Interception volume from discharging to the surface water sewer, an outflow control will be set a minimum of
0.03m above the invert level of the system.

As discussed within Table 7-1, it was not possible to undertake winter infiltration tests to allow a meaningful
infiltration value to be achieved and, as such, the SWDS has been developed based on the worst case values
quoted in The SuDS Manual for the soil descriptions noted during the site investigation. However, the recorded
drawdown indicates that some discharge of surface water to ground will take place and it is therefore proposed
that the Interception volume be drained via infiltration into the underlying strata. It should be noted that, in
practice, the Interception volume will partly infiltrate through the base of the filter drain and pervious
pavement/tarmac as it flows through these features.

. N
CEFRME S A anemnts
Nurama g 1 QVENTS

773

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:

S
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BD = rainfall depth for the 1100 vear, § hour svent imng
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SPR SPR index for the S0 o HOSY ofass fspecified as a decimal propartiony; this
spacifies the progortion of runoff foen pervious swrfases (f SPRHEHOSETY values wre
used, the minimun walue should be st o O

PGP, = perseniags impermeatility of the propossd sits

PIMP, = perceniags impermeabilty of the pravicusly developead site

where:
RD __ =65.22mm
A =061lha
SPR___ =44.3% or 0.44
(@
PIMP, _=222—x 100 = 81.97%
piMP, =217 % 100 = 18.03%

0.61
which results in Volys of 91.48m?3.
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
2I/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 9-3. 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 Handbook'® (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 31 July 2019)
htips://fehweb ceh.ac uk/CB/map
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Note: ! 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 1.531/s is greater than 2.00l/s/ha {(or 1.22I/s for the entire Site), this has been
adopted in the design of the SWDS.
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Section 3.3.2 of The SuDS Manual sets out peak rate of runoff criteria for:

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

«  Extreme events.
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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 5 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:

feey
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.50 1.50
333 612 3.67
H 785 4,77

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 1.531/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.’

“
R T S
RRITQMD 8y

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 1.53l/s.

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.
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Commercial Roofs 0.3 0. 0.05
Non-residential Car Parks Low
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 to ground with a secondary discharge to the existing ditch. The SuDS Mitigation Indices, provided
by the proposed ‘Source Control’, ‘Conveyance’ and ‘Site Control’ measures for discharge to both groundwater
and surface waters, against the Pollution Hazard Indices.
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Notes: ! 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 both surface water and groundwater, the water quality assessment criteria are
satisfied.
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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 storm event inclusive of an allowance for climate change (+40%) have been estimated as follows:

58 . 35.6
2.3 1.538 1.5 21.7
1 4409 1.57 1828

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 252m?3 over an area of approximately 804m? and a depth of 0.33m. It
should be noted that the below ground proprietary ‘crate’ system will have a porosity of 0.95.

With reference to the National Standards for sustainable drainage system'® published by Defra:
‘Drainage systems must be designed so that (...) flooding from the drainage system does not occur:
a) Onany 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:
s g building (including a basement); or
s utility plant susceptible to water (e.q. pumping station or electricity substation); or
¢) 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 storm event +40%.

Details of analysis are enclosed at Appendix 06.

19 Defra, December 2011. National Standards for sustainable drainage systems - Designing, constructing, operating and maintaining
drainage for surface runoff
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The proposed SWDS has also considered residual events i.e. those that are in excess of the design event.

Therefore, should the design 1% AEP +40% 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.
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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.
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i Monthly {or as required)

e

Remove litter (including leaf litter) and
i debris from filter drain surface, access
chambers and pre-treatment devices  {
Inspect filter drain surface, inlet/outlet :
{ pipework and control systems for { Monthly
i blockage, clogging, standing water and :
i structural damage
Inspect pre-treatment systems, inletsand
perforated pipework for silt accumulation, Six monthly
i and establish appropriate silt removal :

i Regular maintenance

Remove sediment from pre-treatment Six monthly, or as required
T .- O H

Remove or control tree roots where they |

{ are encroaching the sides of the filter { As required

i drain, using recommended methods (eg
i NJUG, 2007 or BS 3998:2010)

Occasional At locations with high pollution loads, :
{ maintenance i remove surface geotextile and replace, { Five yearly, or as required
: i and wash or replace overlying filter :
L
Clear perforated pipework of blockages . As required
Fape 31 gi..ﬁ
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A recommended operation and maintenance plan for areas of pervious pavement is summarised in Table 8-2.

Talda Q.9
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Once a vyear, after autum.n leaf fall, or
Regular Maintenance Brushing and vacuuming (standard cosmetic %ni:e}:égzi;j;:;sz:g\éSiozg:él;:t?;c:\%a;—i:pEE
i sweep over whole surface). i particular attention to areas where water
| e

likely to collect the most sediment

§Stabi|ise and mow contributing and§
| adjacent areas. ‘

{ Occasional Maintenance | Removal of weeds or management using
; §g|yphosphate applied directly into the As required — once per year on less
éweeds by an applicator rather than frequently used pavements
| spraying. ;
Remediate any landscaping which, through
vegetation maintenance or soil slip, has
been raised to within 50mm of the level of
the paving. :
Remedial work to any depressions, rutting
{ and cracked or broken blocks considered |
detrimental to the structural performance As required
or a hazard to uses, and replace lost joining
material. :

i Remedial actions

e i Every 10 to 15 years or as required (if
i Rehabilitation of surface and upper i ) -

‘ ] ) ¢ infiltration performance is reduced due to
¢ substructure by remedial sweeping. S -

H i significant clogging)

{ Inspect for evidence of poor operation | ;
H . ; { Three-monthly, 48h after large storms in
{ and/or wee growth — if required, take i

; : : ¢ first six months
¢ remedial action. ‘

Inspect silt accumulation rates and establish
appropriate brushing frequencies.

S
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Inspect and |dent|fy any areas that are not
{ operating correctly.  If required, take ; Monthly for 3 months, then annually
remedial action. :

! Remove debris from the catchment surface
; . . { Monthly
i {where it may cause risks to performance).

Regular Maintenance For systems where rainfall infiltrates into ;
: { the tank from above, check surface of filter :

i for blockage by sediment, algae or other i Annually

{ matter; remove and replace surface !

infiltration medium as necessary. :

Remove sediment from pre-treatment

structures and/or internal forebays. :
Repair/rehabilitate inlets, outlets, overflows
{ and vents. :

Repair/check all inlets, outlets, vents and

§overflows to ensure they are in good Annually
o { condition and operating as designed. :
i Monitoring ; P & g

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

%
%
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{ Regular maintenance debris/silt.

Clear gully pots. 6 monthly

Jet clean sewer lines, gully tails and kerb ;
channels to remove grease, grit, sediment ! Every 2 years
and other debris to ensure conveyance ;

{ Occasional
{ maintenance

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

e  Cracked/ deteriorating pipes;

. Leaking joints/seals at manholes;

e High water lines showing regular Every 2 -5 years

high stage in pipes {sign of lack of
capacity or downstream :
constraint); and

! Intermittent
{ maintenance

e  Suspected infiltration or
exfiltration.

Repair defects using suitable methods.

H Effective temporary repairs may be
Remedial actions sufficient in short term until

: scheduled/capital improvements can be

............................................................................................................................................................................

Record areas of surface ponding / intake :
: bypassing / surcharging (photos, inundated
Monitoring areas, depths) during extreme storm

events and investigate the reasoning for

this post-storm.
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Foul flows generated by the proposed care home have been estimated using industry guidance®®. 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 0.9 I/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 2.6

I/s.
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A 300mm@ 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 in to manhole 3071 at an invert level of
3.94m AQD.

20 Foul Sewer Design Flows : Surveyor Datafile : January 1992 : Peter M Jones
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SLR Consulting Limited has been appointed to develop a Flood Risk Assessment and an outline Surface Water
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 6S).

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 and warrant
no further consideration or specific mitigation measures to be applied.

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 ground with a secondary outfall 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 1.53l/s.

The required attenuation storage will be provided within a proprietary ‘crate’ system. 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.

To provide the required treatment for discharge to groundwater, an appropriate soil layer will be provided to a
minimum of 300mm deep. Additionally, the pervious pavement/tarmac will be constructed with ‘o suitable
filtration layer is included that provides treatment, and including a geotextile at the base separating the
foundation from the subgrade’ and ‘underlain by a soil with good contaminant attenuation potential of at least
300mm in depth’.

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 2.6l/s to a 300mm@ Southern
Water foul sewer westwards adjacent to the site boundary.

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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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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BOREHOLE LOG BOREHOLE No.
WS-01
Client:
FRONTIER
Project No: Date: Ground Level: Co-ordinates:
Yapton Road Farm 01/05/19 4.80maOD E497364 N100776
Project: Sheet:
GROUND INVESTIGATION 1 of 1
=
SAMPLES & TESTS STRATA =
EIE|S| |5
Type | o | X | x| £ | £ Reduced Depth DESCRIPTION
Depth No |@|2|&| & |2 | Level
[ 000 [BAG | 1 Grey brown slightly sandy clay SILT with occasional rootlets.
L 4.60 0.20| (TOPSOIL)
i 020 | J Soft to firm orangey brown, sandy, slightly clayey SILT. Gravels are fine
i angular of chalk and flint.
: " VN : g
1 100 |BAG | 1 —(1.60) H
I 1.30 J H
I 3.00 180 =
L i Firm, mottled orange and white, silty gravelly SAND. Gravel consists of H
z angular fine to medium chalk and flint, moist to wet. H
T2 200 |[BAG | O -
- - (0.80) =
i 250 | J 2.20 2.60 -
L < | Firm, grey SILT with rare sand, moist to wet. —
L X x L E
2.80 J X (0.50) —
r A X r —
T 300 [BAG | 0 ; 170« T 310 -
| L Firm, mottled orange and white, slightly gravelly sandy SILT. Gravel consists =
« =
. = « -l of rounded to angular fine to medium chalk and flint, moist to wet. H
o X * X or E
. “ A y 1T H
I < (1.00) =
. X X L —
L « T x kb =
'_4 X X -_ E
I 4.00 [ BAG | 1 0.70| * 4.10 =
L 0L Soft, grey slightly gravelly slightly sandy SILT. Gravel is fine to coarse, angular =
« to sub angular of flint. moist to wet. —
L . f 040 =
i 030 . “ [ as0 —
i r Tl Grey to white sandy, silty, GRAVEL. Gravel consists of angular fine chalk and -
i : [ : I flint, wet. =
L T L H
L T ‘ i ‘_ (0.70) =
I
~5 500 |BAG | O [ ! [ -
ol
sl 040 [ | 5.20
2
QT i Borehole complete at 5.20m
g L L
< |Boring Progress and Water Observations| Casing Chiselling Water Added General Remarks
<
4
4| Date Time | Depth V\IIDaé?r Depth | Dia. mm || From To Hours | From To Hand pit to 1.2mbg
¢]
£101-05-19| 10.00 3.20
al01-05-19| 10.30 1.95
% 07-05-19| 15.00 1.545
K
i
I
o
X
2
©
w
1)
<
o« - —— -
@| Al dimensions in metres Contractor:ESL Method: Windowless Sampler Logged By: | Approved By:
5 Scale 1:34.375 Plant; Hole Size: 200mm JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2A
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE



BOREHOLE LOG BOREHOLE No.
WS-02
Client:
FRONTIER
Project No: Date: Ground Level: Co-ordinates:
Yapton Road Farm 01/05/19 5.01maOD E497413 N100782
Project: Sheet:
GROUND INVESTIGATION 1 of 1
=
SAMPLES & TESTS STRATA =
£ SlE 2|« Legend
Type | 2| 2| 2| & | & |Reduced| (Thick- | pepep DESCRIPTION
Depth No 2 ; & -] = Level ness)
[ 000 [BAG | T R Grey brown slightly sandy clay SILT with occasional rootlets.
A (TOPSOIL)
r 0.20 J 476 v 0.25
F R Firm, orangey brown, sandy slightly clayey SILT.
- % % T
i " =
L % T(0.75) =
- e X - -
L s e F —
[, 401, "~ - T 100 =
I 1.00 [ BAG | 1 R Firm, orangey brown, slightly gravelly, sandy slightly clayey SILT. Gravel =
I < ox L consists of angular to rounded, fine to medium chalk and flint, moist. =
r 130 | J x ; x 't (0.60) g
' X x T H
i 3.41), 1.60 =
| R Firm,orangey brown, sandy gravelly SILT. Gravel consists of angular fine to —
I « > L medium chalk and flint, moist to wet. —
L 12 « % F80) =
~2 200 |BAG | 0 = PR H
i 281, % 2.20 =
L <L Firm, mottled orange and white, slightly gravelly sandy SILT. Gravel consists —
I 2.30 J PR of rounded fine to medium chalk and fiint, moist to wet. =
[ v R =
L X { —
r X - —
L X —
i x (130 =
~3 300 |BAG | O LT =
r 310 | 4 O =
- X X+ H
L PRI =
i 151« -« [ 350 =
L co 4| Soft to firm, brown changing to grey slightly gravelly sandy SILT. Occasional H
I I sand lenses. Wet. H
: '@x : E
, 3901 o =
- wo + =
I 400 [ BAG | O « . Laaog -
A 3 1
= \“ % =
i A ]
L w0 x L
| 041 4.60
. I ‘ rr Grey to white sandy, silty, GRAVEL. Gravel consists of angular fine chalk and
[ ! \ ! I flint, wet.
L T 060
~5 500 |BAG | O ‘ i ‘ T
ol L
L 019/ T 5.20
o
QT i Borehole complete at 5.20m
g L L
Z|Boring Progress and Water Observations| Casing Chiselling Water Added General Remarks
=z
4| Date Time | Depth V\IIDaé?r Depth | Dia. mm || From To Hours | From To Hand pit to 1.2mbg
¢]
£101-05-19| 13.00 2.511
al01-05-19| 13.30 1.992
% 07-05-19| 15.05 1.853
K
i
I
o
X
=)
©
w
1)
<
o« - —— -
@| Al dimensions in metres Contractor:ESL Method: Windowless Sampler Logged By: | Approved By:
5 Scale 1:34.375 Plant; Hole Size: 200mm JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU, T{ NG

ARUN DISTRICT GOUNGIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE WITH BS5930



BOREHOLE No.
BOREHOLE LOG WS-03
Client:
FRONTIER
Project No: Date: Ground Level: Co-ordinates:
Yapton Road Farm 01/05/19 4.81maOD E497348 N100731
Project: Sheet:
GROUND INVESTIGATION 1 of 1
=
SAMPLES & TESTS STRATA =
£ SlE 2|« Legend
Type | o | X | x| & | £ |Reduced) (Thick- Depth DESCRIPTION
Depth No 2 ; & -] = Level ness)
I RN | Grey brown slightly sandy clay SILT with occasional rootlets. (TOPSOIL)
F 456| i b 0.25
F LU0 Soft to firm, orangey brown slightly sandy slightly clayey SILT.
L I
I x o« [ ;
I ! =
L L L aes) =
-1 L =
I <0 =
x —
o X B —
L X w oL —
L 3.31 X J 1.50 =
L ~. L Firm, mottled orange white, slightly sandy slightly gravelly SILT. Gravel is fine H
i .« | 030 to coarse, angular to sub angular of flint. —
i 3.01| =~ 1.80 =
L i Mottled orange white slightly gravelly slightly slilty fine to medium SAND. H
Gravelis rounded to angular chalk and flint. Moist to wet. —
2 —(0.40) ]
i ] 2.61 | 220 =
L \V4 | Firm, mottled brown and white slightly gravelly sandy SILT. Becoming —
L = L increasingly white and sandy with depth. Wet. —
r r (0.60) =
[ 201 “° [ 280 =
i rTT Loose, white, slightly silty, fine to medium SAND and GRAVEL. Gravel is fine =
L, ] : [ : IN chalk and flint, wet. H
i ! ‘\ “ ‘\ ‘_ E
L “ [ “ I =
: I [ T ‘- E
- rr -
L 1 (1.90) -
I I |-
L, | | | I =
r [ T [ I =
r [ “ [ " =
F [ “ [ ‘- =
I 1| -
i o1 T 1 4.70
i rTT Firm, grey white, slightly sandy gravelly SILT. Gravel is medium to coarse,
i AT 030 angular to sub angular of flint and chalk.
5 o9l L T 5.00
o L
é: L L
ar r Borehole complete at 5.20m
&
% |Boring Progress and Water Observations Casing Chiselling Water Added General Remarks
4
4| Date Time | Depth V\IIDaé?r Depth | Dia. mm || From To Hours | From To Hand pit to 1.2mbg
o
=101-05-19| 08.30 3.1
w
a|01-05-19| 09.15 2.31
% 07-05-19| 15.10 1.53
K
i
I
m
X
2
©
w
o
<
o« - — -
@| Al dimensions in metres Contractor:ESL Method: Windowless Sampler Logged By: | Approved By:
5 Scale 1:34.375 Plant: Hole Size: 200mm JG

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU,
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE Wi



BOREHOLE LOG BOREHOLE No.
WS-04
Client:
FRONTIER
Project No: Date: Ground Level: Co-ordinates:
Yapton Road Farm 01/05/19 E497406 N100741
Project: Sheet
GROUND INVESTIGATION 1 of 1
=
SAMPLES & TESTS STRATA <
£ SlE 2|« Legend § b=
Type | o | x| x| B | & |Reduced (Thick- Depth DESCRIPTION 7 é
Depth No 2 ; & -] = Level ness) S m
L 0.10| Brown to grey sandy SILT with bricks and occasional metal debris. Dry.
L ST 0.20\ (MADE GROUND)
L % « “ L Loose, grey brown slightly sandy clay SILT with occasional rootlets.
I < x| (TOPSOIL)
L y X « L Soft to firm, orangey brown, slightly gravelly sandy SILT. Gravel is fine to
| | coarse, angular of flint. Infrequent sandy lenses, moist.
- s ~ -
I <
—1 . x -
= - % =
L <« L
«
L N
F 4 F(2.40)
L X x|
r X X T
L ot
- A Xk
X
—2 P4 X [
- X -
L N L
i Soft to firm, mottled grey white, slightly gravelly sandy slightly clayey SILT.
L Gravelis fine to medium sub rounded to rounded of flint.
3
L 1 L Loose, mottled orange and brown, slightly gravelly silty fine to mediumSAND.
| v X Gravel comprises rounded to subrounded flint and chalk. Wet.
- X
L CF
I L
L | (1.30)
_4 —
- s -
i | 430
. [ ‘ rr Firm, grey to white, slightly gravelly sandy SILT. Gravel is fine to coarse,
[ : \ : I angular of chalk. Moist to wet.
L T L
L I | I ‘_(0-70)
L r 1
T
[ T
L5 [ 5.00
ol L
3: L L
ar r Borehole complete at 5.20m
g L L
Z|Boring Progress and Water Observations| Casing Chiselling Water Added General Remarks
4
4| Date Time | Depth V\IIDaé?r Depth | Dia. mm || From To Hours | From To Hand pit to 1.2mbg
e
w
-
[a]
Q
s
2
2
I
m
X
2
©
w
o
<
o« - —— -
@| Al dimensions in metres Contractor:ESL Method: Windowless Sampler Logged By: | Approved By:
5 Scale 1:34.375 Plant: Hole Size: 200mm JG

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU,
ARUN DISTRICT COUNCIL M/80/19/PL

LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE WITH BS5930



SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon,
LOGGING HAS BEEN CARRIED OUT IN

ARUN DISTRICT COUNCIL M/80/19/PL

TRIAL PIT LOG TRIAL PITNO
TP-01
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 29/04/19 4.90mAOD E 497379 N 100775 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth No Type | Result = Level Legend g;'sc)k_ DESCRIPTION -g §
L 000 [ BAG | Hs Oppm b Grey brown slightly sandy clay SILT with occasional rootlets.
r 465/, + .+ 025 (TOPSOIL). %
r 0.25 J R Firm, light brown, slightly gravelly, sandy SILT with rare clay. %
L X ox T Gravel consists of fine angular chalk and flint, moist. %
L A Xk
I o {os %
L « L
1 100 | BAG 0 %
i 100 | J | 1S | Oppm T %
i 3.60[x 1.30
L A Firm, mottled brown and white, sandy, gravelly SILT. Gravel 1
L b consists of fine angular chalk and flint, moist.
L I (1.20) %
_2 -
"2 200 | BAG | Hs | 1ppm i %
L S L %% i@%
= X =
i 2405 o 2.50 %
L o L Soft, white to brown, gravelly SILT. Gravel consists of medium to I
L ~ L coarse flint and chalk. Moist to wet. %
X
I 5 [ (0.70 %
__ 3 X " '_( ) %
| 3.00 BAG HS Oppm « x q L %
i 1.70] ox 3.20 e
i i Trial Pit complete at 3.20m
_4 —
_5 —
g_ L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
& - 25 -
Ly
[a]
2| KeY: 1
Z| V =Hand Vane Shear Strength 0.7
o | PP = Pocket Penetrometer Shear Strength i
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
g| B =Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 30X




TRIAL PIT LOG TRIAL PITNO
TP-02
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 29/04/19 E 497400 N 100775 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth No Type | Result = Level Legend ggrélsc)k- DESCRIPTION -g §
L 000 [ BAG | Hs Oppm S Grey brown slightly sandy clay SILT with occasional rootlets.
I 020 | 4 ..o [ 0.20] (TOPSOIL). %
r ' < Ur Firm, light brown, slightly gravelly, sandy SILT with rare clay. %
I xoox T Gravel consists of angular to subrounded fine chalk and flint, I
- LT moist. %
r 0.80 | DIST NN %
I 0.90 B ’ I
L L) e
L 1.00 | BAG HS Oppm % L %
[ S s
L X ) L %
X
[ <[ 170 &
L ARV Firm, mottled brown and white, slightly gravelly, sandy SILT. %
L X% Gravel consists of angular fine chalk and flint, moist. %
A b
[, L G
2.00 | BAG | pys 1 . %
[ 210 | DIST ppm < x T %
L X ' X L %
. % x
(1.50) %
r 250 | B ST
i % . x| %
L PR
_3 —
L 3.00 BAG HS Oppm “ X 1 %
L % 3.20 Sk
i i Trial Pit complete at 3.20m
_4 —
_5 —
g_ L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
& - 24 -
Ly
[a]
2| KeY: 1
Z| V =Hand Vane Shear Strength 06
o | PP = Pocket Penetrometer Shear Strength i
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
g| B =Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, B
LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE WITH BS5930

ARUN DISTRICT COUNCIL M/80/19/PL



TRIAL PIT LOG TRIAL PITNO
TP-03
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 29/04/19 4.88mAOD E 497365 N 497365 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth = Legend|(Thick- DESCRIPTION = 0
No Type | Result Level ness) g S
L 000 [ BAG | Hs Oppm 473~ "=l 15| Greybrown slightly sandy clay SILT with occasional rootlets.
F 0.15 J 7 X F - (TOPSOIL).
F PR Firm, light brown, slightly gravelly sandy SILT. Gravel consists of
F X r angular fine chalk and flint. Dry.
L © 7 L0685
I !
L 408 ~ 0.80
L L Light brown, silty fine to medium SAND.
L 0.90 B B
I 1.00 B HsS 1ppm " Los0)
i x i 1.20 - 1.30 fine to medium lense of sand.
L 3.48 1.40
L RV Firm, mottled orange white sandy SILT. moist.
i Tt [ 70)
= X x |-
(2 200 | BAG | s | oppm 278 - [ 210
L o] Firm, mottled orange white, slightly gravelly SILT with rare clay
L x L and sand. Gravel consists of fine to medium chalk and flint.
L DR Moist.
L Sx L
I SR
L \ . F
L , L o T
B 3.00 | BAG | pys Opbm Lo B
i PP 168 « " [ 3.20
i i Trial Pit complete at 3.20m
_4 —
_5 —
g_ L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
& - 24 -
o
a
[a]
S| KEY:
Z| V =Hand Vane Shear Strength 0.65
o | PP = Pocket Penetrometer Shear Strength
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
@| B = Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BAW
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDAN



TRIAL PIT LOG TRIAL PITNO
TP-04
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 29/04/19 4.86mAOD E 497386 N 100755 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth = Legend|(Thick- DESCRIPTION = 0
No Type | Result Level ness) g S
L 0.00 [ BAG | Hg Oppm 4767 " 0.10] Grey brown slightly sandy clay SILT with occasional brick and
i 020 | 4 1 charcoal. (TOPSOIL). %
F ' LT Firm, light brown, slightly gravelly sandy SILT. Gravel consists of
F X vk angular to rounded fine chalk and flint. Dry. G
L x o
X
[ L T %%
i R :
0.80 | DIST 8
[, 09| B L %
i 1.00 | B | Hs | oppm el 0
I PP L 1.20 %
L L Light brown, silty fine to medium SAND.
s 3461 - 1400 4 20 1 30 fine-to-medium-sand-lense- %
I ST Firm, mottled orange white, SILT with rare clay and sand, moist. %
I 1 §
Z © e i
"2 200 | BAG | Hs | oppm 276 [ 210 %
L 210 | DIST o] Firm, mottled orange white, slightly gravelly SILT with rare clay
L x L and sand. Gravel consists of rounded to angular fine to medium 5
L DR chalk and flint. Moist.
C
T 250 | J < %
[ L [aag %
L \1] . « F %
Q,
[, e %
L 3.00 | BAG | nps Oppm w s %
i 166 « 3.20 s
i i Trial Pit complete at 3.20m
_4 —
_5 —
g_ L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
& - 26 -
o
a
[a]
S| KEY:
Z| V =Hand Vane Shear Strength 0.55
o | PP = Pocket Penetrometer Shear Strength
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
@| B = Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltsh
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE WITH BS5930




TRIAL PIT LOG TRIAL PITNO
TP-05
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 30/04/19 4.91mAOD E 497365 N 100746 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth No Type | Result = Level Legend ggrélsc)k- DESCRIPTION -g §
L 000 [ BAG | Hs Oppm S Grey brown slightly sandy clay SILT with occasional rootlets.
I 020 | 4 471 .. [ 020] (TOPSOIL) %
F ' x - Firm, light brown, slightly gravelly sandy SILT. Gravel consists of
- “ " I (0.45) | fine chalk and flint. Dry. G
I 426| * L 085 %
r x r Light brown, silty SAND. Moist. %
- X -
I 1 0.90 B x I (0.50) %
L <L
I 100 B | Hs | 1ppm 376l b 115 i
r r Firm, mottled orange white, slightly gravelly, slightly clayey SILT
r = r with rare sand. Gravel consists of angular fine to medium chalk G
- T and flint. %
i i 1.20 - 1.30 Fine to medium sand lense. %
"2 200 | BAG | Hs | oppm i %
i L (2.05) %
L L %
i 250 | B %G(
I %
-3
L 3.00 BAG HS Oppm . %
i 1.71 3.20 s
i i Trial Pit complete at 3.20m
_4 —
_5 —
g L L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
5 e 26 -
Ly
[a]
2| KeY: 1
Z| V =Hand Vane Shear Strength 06
o | PP = Pocket Penetrometer Shear Strength i
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
g| B =Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire,
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORD



TRIAL PIT LOG TRIAL PITNO
TP-06
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 30/04/19 5.10mAOD E 497378 N 100730 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
© Depth EE
Type | Test | Test | € Reduced - 2 X
Depth = Legend|(Thick- DESCRIPTION = 0
No Type | Result Level ness) g S
000 [ BAG | Hs Oppm 495~ "=l  g15| Greybrown slightly sandy SILT with occasional rootlets ]
i : —— >\ (TOPSOIL) %
F 0.20 J  (0.30) Light brown, silty SAND with rare gravel. Gravel consists of brick
F 465 r 0.45| and rare charcoal. Moist (MADE GROUND). G
i S Firm, orangey brown, slightly gravelly sandy SILT with rare clay. %
i S i Gravel consists of angular fine chalk and flint. Moist. %
i 0.70 | DIST [ %
X
> 0.90 B \ < 1(1.05) %
: | %
- X X
[ 3.60] 1.50 %
L L Orange brown, gravelly silty SAND. Gravel is angular to rounded %
L oL fine chalk, moist. %
'_2 P %
"2 200 | BAG | Hs | oppm i %
= x =
% 2.20 - 3.20 becoming increasingly gravelly with depth. %
I 2.30 | DIST . [ (1.70) 9 gly g y p %
I 230 | J | us | oppm <[ %
I 240 | B X i 0(
i o, %
-3 E -
I 3.00 | BAG | ys | oppm 0 %
i 1.90 3.20 o
i i Trial Pit complete at 3.20m
_4 —
_5 —
g L L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
5 e 26 -
o
a
[a]
S| KEY:
Z| V =Hand Vane Shear Strength 0.65
o | PP = Pocket Penetrometer Shear Strength
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
g| B =Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA1W
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDANC



TRIAL PIT LOG TRIAL PITNO
TP-07
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 30/04/19 5.11mAOD E 497411 N 100753 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth = Legend|(Thick- DESCRIPTION = 0
No Type | Result Level ness) g S
L 000 [ BAG | Hs Oppm 406 "L o415 Greybrown slightly gravelly sandy clay SILT with occasional
L - L - rootlets. Gravel concists of chalk and rare charcoal and brick. 4
L 481 . 0.30{\ Dry.
i 030 | J | (MADE GROUND) %ﬁ@(
- R Orangey brown, silty SAND. Moist. %
i LT Firm, orangey brown, slightly clayey, gravelly sandy SILT. Gravel %
I x x| consists of angular to rounded fine chalk and flint. Moist. 0
i 0.80 | DIST T %
I 0.80 J N %
[ 1 “ X 1 40
I 090 | B L .40 %
- 4 |-
I < 0
L x |
I 341 < [ 170 ﬂ%@%
[ o] Firm, mottled orange white, gravelly, slightly sandy SILT. Gravel %
L x =L consists of fine to medium chalk and flint. %
“
-2 < x F 0
I 200 | BAG | s | oppm “o, YT %
[ 230 | DIST R %
i 240 | B | hs | oppm [ (1.50) %
L L %
I : I %
— 3 el -
L 3.00 BAG HS Oppm “ X 1 %
i 191 . 7 3.20 s
i i Trial Pit complete at 3.20m
_4 —
_5 —
g_ L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
& - 26 -
Ly
[a]
2| KeY: 1
Z| V =Hand Vane Shear Strength 0.5
o | PP = Pocket Penetrometer Shear Strength i
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
g| B =Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU_
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE Wi



TRIAL PIT LOG TRIAL PITNO
TP-08
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 30/04/19 4.87mAOD E 497330 N 100739 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth = Legend|(Thick- DESCRIPTION =3
No Type | Result Level ness) g S
L 000 [ BAG | Hs Oppm S Grey brown slightly gravelly sandy clay SILT with occasional
L 467 ., 0.20| rootlets. Gravel concists of chalk and rare brick. (MADE 4
i 020 | J I GROUND)
L 437 L (0-38)50 Orangey brown, silty SAND with rounded Cobbles of flint. Moist. %ﬁ@(
F S e : Possible legacy land drain. %
i PR | Soft to firm orangey brown, slightly gravelly sandy SILT. Gravel %
x consists of angular fine chalk and flint. Moist. 0
i 0.80 | J R %
-1 100 | DIST T %
I 110 | B R %
[ ©. [as0) s
L X ) x| %
L MR
B X x T %
i ] i
I 287 . [ 200 %
L 200 | BAG | yg Oppm AR Firm, mottled orange white slightly gravelly sandy SILT. Gravel %
i 210 | B HS | Oppm s oox L consists of fine chalk and flint. %
i 210 | DIST | 7
_ © [ %
[ 247 « I 270 %&?{
L [ T[T Grey to white slightly gravelly very sandy SILT. Gravel is fine to %
L I ‘ I ‘_ coarse, angular to sub angular of chalk and flint. H
s ) %
L 3.00 BAG HS Oppm [ L %
L 1.67 ] 3.20 2
i i Trial Pit complete at 3.20m
_4 —
_5 —
g_ L
7| GENERAL REMARKS:
%, Trial pit dry. Trial Pit Dimensions:
& - 26 -
Ly
[a]
2| KeY: 1
Z| V =Hand Vane Shear Strength 06
o | PP = Pocket Penetrometer Shear Strength i
c J =Jar Sample
5| D = Small Disturbed Sample Shoring/Support: None
g| B =Large Bulk Sample Stability: Pit Stable
<| HS = Head Space Measurement
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshir
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCO



TRIAL PIT LOG TRIAL PITNO
TP-09
Client:
FRONTIER
Project:
GROUND INVESTIGATION
Project No: Date: Ground Level: Co-ordinates: Sheet
Yapton Road Farm 30/04/19 5.10mAOD E 497389 N 100745 1 of 1
SAMPLES & TESTS - STRATA g
[5] —_—
= Depth EE
Type | Test | Test | € Reduced - 2 X
Depth = Legend|(Thick- DESCRIPTION = 0
No Type | Result Level ness) g S
i 000 [ BAG | Hs | oppm 5000 2= 0.10] Grey brown slightly sandy SILT with occasional rootlets
L I (TOPSOIL). %
F 030 J 470 - (0'38)40 Light brown gravelly silty SAND. Gravel is fine to coarse, angular
F ' S — : to sub angular of charcoal and brick. Frequent fragments of fibre G
F r cement sheet (may contain asbestos. (MADE GROUND) %
i I Firm, orangey brown, slightly sandy slightly gravelly clayey SILT. %
I I Gravel consists of angular fine chalk and flint. Moist. 0
I 080 | B I %
[, 080 |DIsT T 120 %
I : I ﬁ%&%@%
[ 350> [ 160 %
L L Firm, mottled orange white, slightly gravelly, sandy SILT. Gravel N
L xooox b consists of fine to medium chalk and flint. Wet from 2.10m.
L <O b %
, L i
2 200|846 | s | opem S i
L . HS Oppm 7 F(1.20) %
[ 230 | DIST o0 %
i 230 | J i %
X
i 260 | B T %
i 2.30x 2.80 %
L [ “ [ i Soft off white sandy gravelly SILT. Gravel is fine to coarse, G
__3 3.00 | BAG | pg 1ppm [ : [ ‘__(0_40) angular to sub angular of chalk and flint. %
i 1.90 3.20 qﬁ%&
i i Trial Pit complete at 3.20m
_4 —
_5 —
g L L
7| GENERAL REMARKS:
Z| Trial pit dry. Trial Pit Dimensions:
I
5 - 26 -
w
[a]
2| KeY: 1
Z| V =Hand Vane Shear Strength 06
o | PP = Pocket Penetrometer Shear Strength i
c J =Jdar Sam_ple
2| B = Large Bulk Sampler Shoring/Support. None
2| HS = Head Space Measurement abiiity- Fit Stable
x
®| All dimensions in metres Contractor : ESL Method: Trial Pit/trench Logged By: | Approved By:
5 Scale 1:34.375 Plant: JCB 3CX JG BAJ

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, W
ARUN DISTRICT COUNCIL M/80/19/PL LOGGING HAS BEEN CARRIED OUT IN ACCORD
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ARUN DISTRICT COUNCIL M/80/19/PL



SEWER RECORDS PAGE 2 OF 2

Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape
0401X UNK vC CIRC 3505X 5.52 3.07 175 vC CIRC 9652X 4.56 2.97 225 cpP CIRC
0501X UNK UNK RECT 3506X 5.56 3.17 175 vC CIRC 9653X 4.59 3 375 CP CIRC
0511X 7.81 6.44 175 vC CIRC 3507X UNK UNK CIRC 9901X 3 0.96 300 BAC RECT
R oM & St e
0560X 7.03 4.5 375 CP CIRC 360DX 150 vC CIRC
0561X 6.69 5.39 225 vC CIRC 3610X 4.54 2.2 150 vC CIRC
0562X 7.23 5.06 225 Ve CIRC 3611X 4.54 2.74 150 vC CIRC
0611X 4.94 3.14 150 vC CIRC 3612X 4.61 2.49 150 vC CIRC
0612X 5.1 3.82 150 vC CIRC 3613X 4.55 2.84 150 vC CIRC
0613X 4.99 3.03 150 vC CIRC 3614X 150 vC CIRC
0614X 4.65 2.94 150 vC gle 3660X 4.59 2.88 300 gP CIRg
0616X UNK UNK IR 3661X 4.57 3.14 225 P CIR
0617X UNK UNK CIRC 3662X 4.63 2.72 450 CP CIRC
0661X 4.95 1.68 675 CP CIRC 3701X 4.69 3.94 300 BAC CIRC
0662X 4.93 1.92 600 cP CIRC 4501X 4.42 2.82 175 vC CIRC
0663X 5.08 3.12 225 CP CIRC 4502X 3.99 2.54 175 vC CIRC
0664X 4.72 2.34 225 cP CIRC 450DX UNK UNK CIRC
0760X 5.21 900 CP CIRC 451DX 175 vC CIRC
0761X 4.94 1.4 675 CP CIRC 451X 4.09 2.67 175 vC CIRC
0801X 3.81 1.92 300 BAC CIRC 4601X 3.73 1.82 175 Cl CIRC
0851X 4.29 1.3 900 cP CIRC 4602X 3.83 2.28 175 vC CIRC
0852X 4.15 1.23 900 CP CIRC 4701X 3.72 1.59 175 Cl CIRC
1411X 7.04 5.72 175 vC CIRC 4702X 3.88 2 175 cl CIRC
g oom og@oW ¥ = gk oo w9 =
1512X 6.96 4.77 175 vC CIRC 5501X 5.45 3.76 175 Ve CIRC
1513X 7.08 5.21 175 vC CIRC 5601X 5.07 3.36 175 vC CIRC
1514X 6.47 4.51 150 vC CIRC 5602X UNK UNK CIRC
1515X 6.52 150 vC CIRC 5603X UNK UNK CIRC
1560X 7.04 4.99 300 vC CIRC 5604X UNK UNK CIRC
1561X 6.67 5.32 150 vC CIRC 5606X 100 vC CIRC
1562X 6.68 5.21 225 vC CIRC 5607X 100 vC CIRC
1611X 5.23 3.94 150 vC CIRC 5608X 100 vC CIRC
1612X 5.48 4.17 150 vC CIRC 5701X 3.83 1.19 175 Cl CIRC
1613X 4.97 3.71 150 vC CIRC 5702X 4.02 1.37 175 Cl CIRC
1650X 5.25 2.23 450 cP CIRC 570DX 175 cl CIRC
1651X 5.42 3.54 450 cP CIRC 640DX 175 vC CIRC
1652X 4.98 2.08 600 CcP CIRC 6501X 5.11 1 175 vC CIRC
2401X 6.63 4.61 175 vC CIRC 6502X 5.29 0.78 175 vC CIRC
2405X 6.4 4.93 150 vC RECT 6503X 4.96 3.04 150 vC CIRC
240DX 100 VvC CIRC 6504X 4.94 150 PF CIRC
2501X 5.82 175 vC CIRC 6505X UNK UNK CIRC
2502X 5.25 3.76 175 VvC CIRC 650DX 175 CIRC
2503X 5.4 4.05 175 vC CIRC 651DX 175 Ve CIRC
2504X 5.32 175 vC CIRC 652DX UNK UNK CIRC
2505X 175 vC CIRC 653DX 175 vC CIRC
2506X 5.94 4.14 175 vC gle 6601X 3.37 0.19 175 Cl CIRg
2507X UNK UNK IR 6602X UNK UNK CIR
250DX UNK UNK CIRC 662DX 175 vC CIRC
2610X 4.86 3.08 150 vC CIRC 7501X 4.9 3.61 150 PF CIRC
2611X 5.3 3.37 150 vC CIRC 7502X UNK UNK CIRC
2612X 5.4 3.58 150 vC CIRC 750DX UNK UNK CIRC
2613X 5.52 3.97 150 vC CIRC 7601X 3.15 -0.04 175 Cl CIRC
2660X 4.83 2.4 450 CP CIRC 7602X 2.68 -0.27 175 Cl CIRC
2661X 5.3 2.32 450 CcP CIRC 7603X UNK UNK CIRC
2662X 5.38 3.02 225 CP CIRC 8601X 2.5 -0.54 175 Cl CIRC
2663X 5.54 3.44 150 vC CIRC 9451X 375 CcP CIRC
2664X 4.57 2.55 450 CP CIRC 9552X 4.85 3.32 300 CcP CIRC
2701X 4.77 3.21 300 BAC CIRC 9555X 4.78 3.36 225 CP CIRC
3401X 4.88 3.35 175 VvC CIRC 9602Y 4.57 2.53 150 vC CIRC *
3501X 4.93 2,76 175 vC CIRC 9602X 4.57 2.51 300 vC RECT *
3502X 4.95 3.19 175 Ve CIRC 9603X 4.85 2.81 300 vC RECT
3503X 5.25 2.84 175 vC CIRC 9611X 4.647 2.702 150 vC CIRC
3504X 5.44 3.34 175 vC CIRC 9612X 3.46 300 vc RECT
LINE STYLES / COLOURS MATERIALS LEGEND - SEWERS
Brown  «wsas e s Foul AK  Alkathene —(— Menhols (5W) —(—  Washout (SW) —{ J— other(s —{ Y Wastewator treatment works
s Foul Syphon Sower B B Comeesa Gomert @ Manholo (F&C) — @™~ Washout (F&C) —— ot —{ ™ Marine treatment works
e 5 mnnns FOUI VEUUI Mainy BRE Brick (Engineering) —f = Lamp hole (SW) —(O=—  Rodting Eys (SW) ——l __  Change Insower (s) _|w:| Outfall headworks
s Nashes Foul Rising Main %(I: gzalms Box Culvert ——  Lamp hole (FAC) —@=— Rodding Eye (F&C) ——@§——  Change Insewer —IVE— xsn:w
- ~ ron —/—— Pumping Station (SW} — (%=~ Gauging point (SW) ——  Rofuxvae = Venteskumn .
e St m:::: Syphon Sawer O Concrt s oy —fc—  Pumping Station (F&c) —@=—  Gauging point (FA&C) — | Fapvave E_DN‘ ;::L?:“' ark D rawn by rOg ersc
o Concrete Sagments (bottad! - ida entry manhols < amt i N
S SEEESED §- mmmm S i R o S e -
GI;IC gﬂ.nlzﬂmm Conorsta ——_%— Bl shat (SW) —{ 1= storm Tank (sw) —F— vawe Mioro Pumping Staton H . “g—. SQUt h ern
GRP Glass Reinorced Plastic —flE—  Biind shat (F&C) —W  somTankFac) —®— Ciosed Valve SHAPES (S) Tltl e. 327966 - Ya pton Pou Itry Farm B N
m m:z :: v?w-m[-r%:l“ﬂ; —E=A——  Ejoctor station {SW) —{F=—  Vortox chamber (5) —— nirvave A Arched R Socanguiar B W&tﬁ r
PE. Polyethylene —E4——  Electorstation (FAC) —JFS—  Vortax chamber (F&C) —()HE—  Hatch bax (SW) G Clular T Tmpazoidel
e N T S e R . ¥
o ne fatertight door ———  Dummy/ manhole Direction armow .
e o SRS 50 mamawen (o T rw remmnos Date: 01/03/2019
. u lsing Maln Sl Spun Iron —@)—  Flushing ch. Mn-6 (F&C) =%~ Penstock chamber —(%—  Catchpit 2nd digh: hundrad mera northing identiior
Yollow - - Private ST Steel —=[ 1 Flushing ch. No-e (5W, % Damboards — O soataway sewer type Identiier
Groen SRR Acoess Shaft X,Vg( &"’:{"’ Glay —=i— Flushln: ch. Noa EFM;) ﬁ Storm Overfiow = et S gl el el
&2 Decommissioned 727 Unknown —@%—  Demarcation Chamber ————& Backdrop manhole —(O"— Balancing Pord sthdigit next sequentlal node

ARUN DISTRICT COUNCIL M/80/19/PL



101039

100461

0O.S. REF.

The positions of pipes shown on this plan are believed to be correct, but Southern Water Services Ltd accept no responsibility
in the event of inaccuracy.
Th positions should be determnined on site.

Drawn by: rogersc
SU9700NW

Scale: 1:2500
Title: 327966 - Yapton Poultry Farm Date: 01/03/2019

Based upon Ordnance Survey Digital Data with the permission of the controller of H.M.S.0. Crown Copyright Reserved
Licence No. WU 298530.
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2018 - EDMUND WILLIAMS 11g
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SITE
ACCESS

El Sub Sta

Bankside

Downsview

The Haven

Middleton
Business Park

DRAWING STATUS

PLANNING APPLICATION

DESGRIPTION:

Edmund Willlams
Architects
Unit 6b Clapham North Art Centre:
26-32 Voltaire Road
London
SW4 6DH
T: 0208 672 6238
‘www.edmundwillams.com
PROJECT:

YAPTON RD, MIDDLETON-on-SEA
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SLR Consulting Limited
4 The Roundal 402.06594.00008
Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_1%AEP +40%
Date 01/07/2019 Designed by SLR Consulting L...
File 190731_402_06594_00008_... |Checked by SLR Consulting Li...
Micro Drainage Source Control 2017.1.2
Summary of Results for 100 year Return Period (+40%)
Half Drain Time : 81 minutes.
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control % Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
15 min Summer 8.819 0.149 20.1 1.5 21.6 113.9
30 min Summer 8.860 0.190 20.1 1.5 21.6 145.1
60 min Summer 8.889 0.219 20.1 1.5 21.6 167.1
120 min Summer 8.887 0.217 20.1 1.5 21.6 166.0
180 min Summer 8.876 0.206 20.1 1.5 21.6 157.5
240 min Summer 8.862 0.192 20.1 1.5 21.6 146.7
360 min Summer 8.832 0.162 20.1 1.5 21.6 123.7
480 min Summer 8.804 0.134 20.1 1.5 21.6 102.7
600 min Summer 8.781 0.111 20.1 1.4 21.5 85.1
720 min Summer 8.762 0.092 20.1 1.1 21.2 70.6
960 min Summer 8.735 0.065 20.1 0.5 20.6 49.9
1440 min Summer 8.714 0.044 17.8 0.1 17.9 33.7
2160 min Summer 8.703 0.033 13.4 0.0 13.4 25.3
2880 min Summer 8.697 0.027 10.8 0.0 10.8 20.5
4320 min Summer 8.690 0.020 8.1 0.0 8.1 15.3
5760 min Summer 8.686 0.016 6.5 0.0 6.5 12.4
7200 min Summer 8.684 0.014 5.7 0.0 5.7 10.7
8640 min Summer 8.683 0.013 5.1 0.0 5.1 9.6
10080 min Summer 8.682 0.012 4.7 0.0 4.7 3.8
15 min Winter 8.839 0.169 20.1 1.5 21.6 129.2
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)
15 min Summer 140.493 0.0 131.3 20
30 min Summer 93.886 0.0 175.6 33
60 min Summer 60.155 0.0 225.2 60
120 min Summer 36.094 0.0 270.3 92
180 min Summer 26.478 0.0 297.5 126
240 min Summer 21.127 0.0 316.5 160
360 min Summer 15.217 0.0 342.0 226
480 min Summer 11.991 0.0 359.4 288
600 min Summer 9.949 0.0 372.7 350
720 min Summer 8.533 0.0 383.6 408
960 min Summer 6.692 0.0 401.1 520
1440 min Summer 4,760 0.0 428.0 742
2160 min Summer 3.406 0.0 459.4 1104
2880 min Summer 2.704 0.0 486.4 1472
4320 min Summer 1.984 0.0 535.3 2204
5760 min Summer 1.612 0.0 580.1 2936
7200 min Summer 1.387 0.0 623.9 3656
8640 min Summer 1.235 0.0 666.5 4392
10080 min Summer 1.125 0.0 708.3 5064
15 min Winter 140.493 0.0 147.1 20
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SLR Consulting Limited Page 2
4 The Roundal 402.065924.00008
Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_1%AEP +40%
Date 01/07/2019 Designed by SLR Consulting L...
File 190731_402_06594_00008_... |Checked by SLR Consulting Li...
Micro Drainage Source Control 2017.1.2
Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control % Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
30 min Winter 8.887 0.217 20.1 1.5 21.6 165.4 O K
120 min Winter 8.920 0.250 20.1 1.5 21.6 190.6 O K
180 min Winter 8.903 0.233 20.1 1.5 21.6 178.2 O K
240 min Winter 8.882 0.212 20.1 1.5 21.6 162.0 O K
360 min Winter 8.837 0.167 20.1 1.5 21.6 127.4 O K
480 min Winter 8.796 0.126 20.1 1.5 21.6 96.5 O K
600 min Winter 8.764 0.094 20.1 1.1 21.2 72.0 O K
720 min Winter 8.740 0.070 20.1 0.6 20.7 53.5 O K
960 min Winter 8.717 0.047 19.0 0.1 19.1 35.9 O K
1440 min Winter 8.704 0.034 13.8 0.1 13.8 26.1 O K
2160 min Winter 8.695 0.025 2.9 0.1 2.9 18.9 O K
2880 min Winter 8.690 0.020 7.9 0.1 7.9 15.0 O K
4320 min Winter 8.685 0.015 5.9 0.1 5.9 11.1 O K
5760 min Winter 8.682 0.012 4.7 0.1 4.7 2.1 O K
7200 min Winter 8.680 0.010 4.1 0.1 4.1 7.7 O K
8640 min Winter 8.679 0.009 3.7 0.2 3.7 6.9 O K
10080 min Winter 8.678 0.008 3.3 0.2 3.3 6.2 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)
30 min Winter 93.886 0. 196.8 34
120 min Winter 36.094 0.0 302.8 28
180 min Winter 26.478 0.0 333.2 136
240 min Winter 21.127 0.0 354.6 174
360 min Winter 15.217 0.0 383.1 242
480 min Winter 11.991 0.0 402.5 306
600 min Winter 9.949 0.0 417.5 364
720 min Winter 8.533 0.0 429.7 418
960 min Winter 6.692 0.0 449.3 510
1440 min Winter 4,760 0.0 479.4 752
2160 min Winter 3.406 0.0 514.7 1108
2880 min Winter 2.704 0.0 544.8 1472
4320 min Winter 1.984 0.0 599.5 2160
5760 min Winter 1.612 0.0 649.7 2944
7200 min Winter 1.387 0.0 698.8 3648
8640 min Winter 1.235 0.0 746.5 4360
10080 min Winter 1.125 0.0 793.3 4888
©®1982-2017 XP Solutions
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SLR Consulting Limited

Page 3

4 The Roundal

402.06594.00008

Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_1%$AEP +40%

Date 01/07/2019
File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Rainfall Model
Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Rainfall Details

Time Area Diagram

Total Area (ha) 0.500

Time (mins) Area | Time (mins) Area

From:

To: (ha) |From: To: (ha)

4 0.250 4 8 0.250

FEH Winter Storms Yes

100 Cv (Summer) 0.750

2013 Cv (Winter) 0.840

GB 497381 100755 Shortest Storm (mins) 15
Point Longest Storm (mins) 10080

Yes Climate Change % +40

©1982-2017 XP Solutions
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SLR Consulting Limited

Page 4

4 The Roundal
Roddinglaw Road
Edingburgh EH12 9DB

402.06594.00008
Middleoton-on-Sea
SWDS_1%$AEP +40%

Date 01/07/2019

File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Storage is

Model Details

Depth (m) Area (m?2)

0.000
0.330

804.0
804.0

Infiltration Coefficient Base
Infiltration Coefficient Side

Online Cover Level (m) 10.000
Cellular Storage Structure
Invert Level (m) 8.670 Safety Factor 2.0
(m/hr) 0.18000 Porosity 0.95
(m/hr) 0.00000

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

804.0
804.0

804.0
804.0

0.331
1.330

0.0
0.0

Hydro-Brake® Optimum Outflow Control

Hydro-Brake® Optimum as specified.

Unit Reference MD-SCL-0062-1500-0330-1500

Design Head (m) 0.330
Design Flow (1/s) 1.5
Flush-Flo™ Calculated
Objective Minimise blockage risk
Application Surface
Sump Available Yes
Diameter (mm) 62
Invert Level (m) 8.700
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (l/s)
Design Point (Calculated) 0.330 1.5
Flush-Flo™ 0.088 1.5
Kick-Flo® 0.217 1.2
Mean Flow over Head Range - 1.2

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

Should another type ¢f control device other than a

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

invalidated

Depth (m) Flow (l1/s) |[Depth (m) Flow (l1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (l/s)
0.100 1.5 1.200 2.7 3.000 4.1 7.000 6.2
0.200 1.3 1.400 2.9 3.500 4.4 7.500 6.4
0.300 1.4 1.600 3.1 4,000 4.7 8.000 6.6
0.400 1.6 1.800 3.2 4,500 5.0 8.500 6.9
0.500 1.8 2.000 3.4 5.000 5.2 9.000 7.1
0.600 2.0 2.200 3.5 5.500 5.5 9.500 7.2
0.800 2.2 2.400 3.7 6.000 5.8
1.000 2.5 2.600 3.8 6.500 6.0
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SLR Consulting Limited
4 The Roundal 402.065924.00008
Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_3.33%AEP
Date 01/07/2019 Designed by SLR Consulting L...
File 190731_402_06594_00008_... |Checked by SLR Consulting Li...
Micro Drainage Source Control 2017.1.2
Summary of Results for 30 year Return Period
Half Drain Time : 42 minutes.
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control % Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
15 min Summer 8.749 0.079 20.1 0.8 20.9 60.7
30 min Summer 8.767 0.097 20.1 1.2 21.3 74.1
60 min Summer 8.776 0.106 20.1 1.3 21.4 81.0
120 min Summer 8.773 0.103 20.1 1.3 21.4 79.0
180 min Summer 8.764 0.094 20.1 1.1 21.2 72.0
240 min Summer 8.754 0.084 20.1 0.9 21.0 64.3
360 min Summer 8.736 0.066 20.1 0.5 20.6 50.3
480 min Summer 8.723 0.053 20.1 0.2 20.3 40.4
600 min Summer 8.716 0.046 18.6 0.1 18.7 35.2
720 min Summer 8.711 0.041 16.6 0.1 16.6 31.5
960 min Summer 8.704 0.034 13.8 0.0 13.8 26.1
1440 min Summer 8.696 0.026 10.4 0.0 10.4 19.7
2160 min Summer 8.689 0.019 7.7 0.0 7.7 14.8
2880 min Summer 8.686 0.016 6.3 0.0 6.3 12.0
4320 min Summer 8.682 0.012 4.7 0.0 4.7 9.1
5760 min Summer 8.680 0.010 3.9 0.0 3.9 7.4
7200 min Summer 8.679 0.009 3.5 0.0 3.5 6.5
8640 min Summer 8.678 0.008 3.1 0.3 3.1 5.8
10080 min Summer 8.677 0.007 2.9 0.3 2.9 5.4
15 min Winter 8.760 0.090 20.1 1.1 21.2 68.9
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)
15 min Summer 80.074 0.0 74.7 18
30 min Summer 53.043 0.0 99.1 30
60 min Summer 33.627 0.0 125.7 48
120 min Summer 20,547 0.0 153.7 82
180 min Summer 15.177 0.0 170.4 116
240 min Summer 12.151 0.0 181.9 148
360 min Summer 8.775 0.0 197.1 208
480 min Summer 6.927 0.0 207.4 264
600 min Summer 5.754 0.0 215.4 322
720 min Summer 4,941 0.0 222.0 384
960 min Summer 3.880 0.0 232.4 504
1440 min Summer 2.770 0.0 249.0 744
2160 min Summer 1.995 0.0 269.0 1108
2880 min Summer 1.593 0.0 286.3 1472
4320 min Summer 1.181 0.0 318.5 2204
5760 min Summer 0.969 0.0 348.5 2936
7200 min Summer 0.840 0.0 377.8 3656
8640 min Summer 0.753 0.0 406.3 4304
10080 min Summer 0.690 0.0 434.3 5128
15 min Winter 80.074 0.0 83.7 19
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SLR Consulting Limited
4 The Roundal 402.065924.00008
Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_3.33%AEP
Date 01/07/2019 Designed by SLR Consulting L...
File 190731_402_06594_00008_... |Checked by SLR Consulting Li...
Micro Drainage Source Control 2017.1.2
Summary of Results for 30 year Return Period
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control % Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
30 min Winter 8.781 0.111 20.1 1.4 21.5 84.8
120 min Winter 8.783 0.113 20.1 1.4 21.5 86.4
180 min Winter 8.768 0.098 20.1 1.2 21.3 75.1
240 min Winter 8.753 0.083 20.1 0.9 21.0 63.2
360 min Winter 8.727 0.057 20.1 0.3 20.4 43.8
480 min Winter 8.715 0.045 18.2 0.1 18.3 34.7
600 min Winter 8.709 0.039 15.8 0.1 15.8 29.8
720 min Winter 8.704 0.034 13.8 0.1 13.8 26.0
960 min Winter 8.697 0.027 11.0 0.1 11.0 20.9
1440 min Winter 8.690 0.020 7.9 0.1 7.9 15.3
2160 min Winter 8.685 0.015 5.9 0.1 5.9 11.1
2880 min Winter 8.682 0.012 4.7 0.1 4.7 8.8
4320 min Winter 8.679 0.009 3.5 0.1 3.5 6.5
5760 min Winter 8.677 0.007 2.9 0.1 2.9 5.4
7200 min Winter 8.676 0.006 2.5 0.2 2.5 4.6
8640 min Winter 8.676 0.006 2.3 0.2 2.3 4.2
10080 min Winter 8.675 0.005 2.1 0.2 2.1 3.9
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)
30 min Winter 53.043 0. 111.0 31
120 min Winter 20.547 0.0 172.2 38
180 min Winter 15.177 0.0 190.9 124
240 min Winter 12.151 0.0 203.8 156
360 min Winter 8.775 0.0 220.8 214
480 min Winter 6.927 0.0 232.4 270
600 min Winter 5.754 0.0 241.3 330
720 min Winter 4,941 0.0 248.6 388
960 min Winter 3.880 0.0 260.4 512
1440 min Winter 2.770 0.0 278.9 756
2160 min Winter 1.995 0.0 301.2 1124
2880 min Winter 1.593 0.0 320.7 1448
4320 min Winter 1.181 0.0 356.8 2136
5760 min Winter 0.969 0.0 390.3 2856
7200 min Winter 0.840 0.0 423.1 3632
8640 min Winter 0.753 0.0 455.1 4256
10080 min Winter 0.690 0.0 486.5 5104
©®1982-2017 XP Solutions
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SLR Consulting Limited

Page 3

4 The Roundal

402.06594.00008

Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_3.33%AEP

Date 01/07/2019
File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Rainfall Model
Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Rainfall Details

Time Area Diagram

Total Area (ha) 0.500

Time (mins) Area | Time (mins) Area

From:

To: (ha) |From: To: (ha)

4 0.250 4 8 0.250

FEH Winter Storms Yes

30 Cv (Summer) 0.750

2013 Cv (Winter) 0.840

GB 497381 100755 Shortest Storm (mins) 15
Point Longest Storm (mins) 10080

Yes Climate Change % +0
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SLR Consulting Limited

Page 4

4 The Roundal
Roddinglaw Road
Edingburgh EH12 9DB

402.06594.00008
Middleoton-on-Sea
SWDS_3.33%AEP

Date 01/07/2019

File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Storage is

Model Details

Depth (m) Area (m?2)

0.000
0.330

804.0
804.0

Infiltration Coefficient Base
Infiltration Coefficient Side

Online Cover Level (m) 10.000
Cellular Storage Structure
Invert Level (m) 8.670 Safety Factor 2.0
(m/hr) 0.18000 Porosity 0.95
(m/hr) 0.00000

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

804.0
804.0

804.0
804.0

0.331
1.330

0.0
0.0

Hydro-Brake® Optimum Outflow Control

Hydro-Brake® Optimum as specified.

Unit Reference MD-SCL-0062-1500-0330-1500

Design Head (m) 0.330
Design Flow (1/s) 1.5
Flush-Flo™ Calculated
Objective Minimise blockage risk
Application Surface
Sump Available Yes
Diameter (mm) 62
Invert Level (m) 8.700
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (l/s)
Design Point (Calculated) 0.330 1.5
Flush-Flo™ 0.088 1.5
Kick-Flo® 0.217 1.2
Mean Flow over Head Range - 1.2

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

Should another type ¢f control device other than a

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

invalidated

Depth (m) Flow (l1/s) |[Depth (m) Flow (l1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (l/s)
0.100 1.5 1.200 2.7 3.000 4.1 7.000 6.2
0.200 1.3 1.400 2.9 3.500 4.4 7.500 6.4
0.300 1.4 1.600 3.1 4,000 4.7 8.000 6.6
0.400 1.6 1.800 3.2 4,500 5.0 8.500 6.9
0.500 1.8 2.000 3.4 5.000 5.2 9.000 7.1
0.600 2.0 2.200 3.5 5.500 5.5 9.500 7.2
0.800 2.2 2.400 3.7 6.000 5.8
1.000 2.5 2.600 3.8 6.500 6.0
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SLR Consulting Limited
4 The Roundal 402.065924.00008
Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_50%AEP
Date 01/07/2019 Designed by SLR Consulting L...
File 190731_402_06594_00008_... |Checked by SLR Consulting Li...
Micro Drainage Source Control 2017.1.2
Summary of Results for 2 year Return Period
Half Drain Time : 21 minutes.
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control % Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
15 min Summer 8.706 0.036 14.4 0.0 14.4 27.5
30 min Summer 8.711 0.041 16.6 0.1 16.6 31.5
60 min Summer 8.713 0.043 17.4 0.1 17.5 33.0
120 min Summer 8.715 0.045 18.2 0.1 18.3 34.5
180 min Summer 8.713 0.043 17.2 0.1 17.3 32.8
240 min Summer 8.710 0.040 16.0 0.0 16.0 30.5
360 min Summer 8.704 0.034 13.8 0.0 13.8 26.3
480 min Summer 8.700 0.030 12.2 0.0 12.2 23.0
600 min Summer 8.697 0.027 10.8 0.0 10.8 20.5
720 min Summer 8.694 0.024 9.7 0.0 9.7 18.5
960 min Summer 8.690 0.020 8.1 0.0 8.1 15.5
1440 min Summer 8.686 0.01l6 6.3 0.0 6.3 11.9
2160 min Summer 8.682 0.012 4.7 0.0 4.7 9.2
2880 min Summer 8.680 0.010 3.9 0.0 3.9 7.6
4320 min Summer 8.678 0.008 3.1 0.3 3.1 5.8
5760 min Summer 8.677 0.007 2.7 0.3 2.7 5.0
7200 min Summer 8.676 0.006 2.3 0.3 2.3 4,2
8640 min Summer 8.675 0.005 2.1 0.3 2.1 3.9
10080 min Summer 8.675 0.005 2.1 0.3 2.1 3.8
15 min Winter 8.710 0.040 16.2 0.1 16.2 30.7
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)
15 min Summer 37.707 0.0 35.0 17
30 min Summer 24.545 0.0 45.6 26
60 min Summer 15.479 0.0 57.7 42
120 min Summer 10.486 0.0 78.3 76
180 min Summer 8.098 0.0 90.7 108
240 min Summer 6.653 0.0 99.4 140
360 min Summer 4,949 0.0 111.0 202
480 min Summer 3.970 0.0 118.7 262
600 min Summer 3.335 0.0 124.7 324
720 min Summer 2.888 0.0 129.6 382
960 min Summer 2.301 0.0 137.7 504
1440 min Summer 1.675 0.0 150.4 742
2160 min Summer 1.234 0.0 166.1 1108
2880 min Summer 1.003 0.0 180.1 1472
4320 min Summer 0.766 0.0 206.3 2200
5760 min Summer 0.643 0.0 231.1 2928
7200 min Summer 0.568 0.0 255.1 3672
8640 min Summer 0.517 0.0 278.6 4264
10080 min Summer 0.480 0.0 302.0 5072
15 min Winter 37.707 0.0 39.2 18
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SLR Consulting Limited

Page 2

4 The Roundal
Roddinglaw Road
Edingburgh EH12 9DB

402.06594.00008
Middleoton-on-Sea
SWDS_50%AEP

Date 01/07/2019

File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Summary of Results for 2 year Return Period

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control % Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

30 min Winter 8.716 0.046 18.4 0.1 18.5 34.9
120 min Winter 8.716 0.046 18.6 0.1 18.7 35.3
180 min Winter 8.712 0.042 17.0 0.1 17.1 32.1
240 min Winter 8.708 0.038 15.2 0.1 15.2 28.9
360 min Winter 8.701 0.031 12.6 0.0 12.6 23.7
480 min Winter 8.696 0.026 10.6 0.1 10.6 19.9
600 min Winter 8.693 0.023 2.1 0.1 9.1 17.3
720 min Winter 8.690 0.020 7.9 0.1 7.9 15.3
960 min Winter 8.686 0.016 6.5 0.1 6.5 12.4
1440 min Winter 8.682 0.012 4.9 0.1 4.9 9.2
2160 min Winter 8.679 0.009 3.7 0.1 3.7 6.9
2880 min Winter 8.677 0.007 2.9 0.1 2.9 5.5
4320 min Winter 8.676 0.006 2.3 0.2 2.3 4.2
5760 min Winter 8.675 0.005 1.9 0.2 1.9 3.5
7200 min Winter 8.674 0.004 1.7 0.3 1.7 3.1
8640 min Winter 8.674 0.004 1.5 0.3 1.5 2.9
10080 min Winter 8.674 0.004 1.5 0.1 1.5 2.7

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

30 min Winter 24.545 0.0 51.2 28

120 min Winter 10.486 0.0 .7 80

180 min Winter 8.098 0.0 101.7 112

240 min Winter 6.653 0.0 111.4 144

360 min Winter 4,949 0.0 124.3 206

480 min Winter 3.970 0.0 133.0 268

600 min Winter 3.335 0.0 139.7 328

720 min Winter 2.888 0.0 145.2 392

960 min Winter 2.301 0.0 154.2 510

1440 min Winter 1.675 0.0 168.5 736

2160 min Winter 1.234 0.0 186.2 1120

2880 min Winter 1.003 0.0 201.8 1496

4320 min Winter 0.766 0.0 231.1 2184

5760 min Winter 0.643 0.0 258.8 2840

7200 min Winter 0.568 0.0 285.7 3536

8640 min Winter 0.517 0.0 312.1 4416

10080 min Winter 0.480 0.0 338.6 5024

Status

O

OO0 O O0OO0OO0O0OO0O0OO0OOOLO OO ¢
AARAARARAARARAARARARARARAR R R =R
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SLR Consulting Limited

Page 3

4 The Roundal

402.06594.00008

Roddinglaw Road Middleoton-on-Sea
Edingburgh EH12 9DB SWDS_50%AEP

Date 01/07/2019
File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Rainfall Model
Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Rainfall Details

Time Area Diagram

Total Area (ha) 0.500

Time (mins) Area | Time (mins) Area

From:

To: (ha) |From: To: (ha)

4 0.250 4 8 0.250

FEH Winter Storms Yes

2 Cv (Summer) 0.750

2013 Cv (Winter) 0.840

GB 497381 100755 Shortest Storm (mins) 15
Point Longest Storm (mins) 10080

Yes Climate Change % +0

©1982-2017 XP Solutions
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SLR Consulting Limited

Page 4

4 The Roundal
Roddinglaw Road
Edingburgh EH12 9DB

402.06594.00008
Middleoton-on-Sea
SWDS_50%AEP

Date 01/07/2019

File 190731_402_06594_00008_...

Designed by SLR Consulting L...
Checked by SLR Consulting Li...

Micro Drainage

Source Control 2017.1.2

Storage is

Model Details

Depth (m) Area (m?2)

0.000
0.330

804.0
804.0

Infiltration Coefficient Base
Infiltration Coefficient Side

Online Cover Level (m) 10.000
Cellular Storage Structure
Invert Level (m) 8.670 Safety Factor 2.0
(m/hr) 0.18000 Porosity 0.95
(m/hr) 0.00000

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

804.0
804.0

804.0
804.0

0.331
1.330

0.0
0.0

Hydro-Brake® Optimum Outflow Control

Hydro-Brake® Optimum as specified.

Unit Reference MD-SCL-0062-1500-0330-1500

Design Head (m) 0.330
Design Flow (1/s) 1.5
Flush-Flo™ Calculated
Objective Minimise blockage risk
Application Surface
Sump Available Yes
Diameter (mm) 62
Invert Level (m) 8.700
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (l/s)
Design Point (Calculated) 0.330 1.5
Flush-Flo™ 0.088 1.5
Kick-Flo® 0.217 1.2
Mean Flow over Head Range - 1.2

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

Should another type ¢f control device other than a

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

invalidated

Depth (m) Flow (l1/s) |[Depth (m) Flow (l1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (l/s)
0.100 1.5 1.200 2.7 3.000 4.1 7.000 6.2
0.200 1.3 1.400 2.9 3.500 4.4 7.500 6.4
0.300 1.4 1.600 3.1 4,000 4.7 8.000 6.6
0.400 1.6 1.800 3.2 4,500 5.0 8.500 6.9
0.500 1.8 2.000 3.4 5.000 5.2 9.000 7.1
0.600 2.0 2.200 3.5 5.500 5.5 9.500 7.2
0.800 2.2 2.400 3.7 6.000 5.8
1.000 2.5 2.600 3.8 6.500 6.0

©1982-2017 XP Solutions
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UK Design Flood Estimation

Generated on Wednesday, July 31, 2019 1:26:02 PMby eowen
Printed from the ReFH Flood Modelling software package, version 2.2.6029.28099

Summary of estimate using the Flood Estimation Handbook revitalised flood
hydrograph method (ReFH)

Site details Checksum: 5A80-0F8B
Site name: FEH_Point_Descriptors_497381_100755

Easting: 497381

Northing: 100755

Country: England, Wales or Northern Ireland

Catchment Area (km2): 0.01

Using plot scale calculations: Yes

Site description: None

Model run: 2 year

Summary of results

Rainfall - FEH 2013 (mm): 17.24 Total runoff (ML): 0.02

Total Rainfall (mm): 10.49 Total flow (ML): 0.04

Peak flow (m3/s): 0.00

Peak Rainfall (mm): 1.59 Peak flow (I/s): 2.50
Parameters

Where the user has overriden a system-generated value, this original value is shown in square brackets after the value
used.
* Indicates that the user locked the duration/timestep

Rainfall parameters (Rainfall - FEH 2013 model)

Name Value User-defined?
Duration (hh:mm:ss) 01:42:00 No
Timestep (hh:mm:ss) 00:06:00 No
SCF (Seasonal correction factor) 0.61 No
ARF (Areal reduction factor) 0.99 No
Seasonality Winter n/a
Loss model parameters
Name Value User-defined?
Cini (mm) 87.46 No
Cmax (mm) 586.09 No
Use alpha correction factor No No
Alpha correction factor n/a No
Routing model parameters
Name Value User-defined?
Tp (hr) 1 No
Up 0.65 No
Page 1 of 3

Printed from the ReFH Flood Modelling software package, version
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Uk 0.8 No
Baseflow model parameters
Name Value User-defined?
BFO (m3/s) 0 No
BL (hr) 34.11 No
BR 1.64 No
Urbanisation parameters
Name Value User-defined?
Urban area (km?) 0 No
Urbext 2000 0 No
Impervious runoff factor 0.7 No
Imperviousness factor 0.3 No
Tp scaling factor 0.5 No
Sewered area (km?2) 0.00 Yes
Sewer capacity (m3/s) 0.00 Yes

Page 2 of 3
Printed from the ReFH Flood Modelling software package, version
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Details of Intrusive Ground Works
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Details of the Proposed Development

SRS

ARUN DISTRICT COUNCIL M/80/19/PL



% 7
%4 %
\\\\\\
i

Yy
\\\\\\
pprts,
7
7 %
Gorprts
Y\\\\\
Goers
%34
22
Gndors.
7,
Gritons
o
i

i,

Strategic Flood Risk Assessment Appendices F & H

)

SLR

ARUN DISTRICT COUNCIL M/80/19/PL



474
Yt
g,
774

P

\\\\

W/
o

witgg
Goers
14
22
Gndors.
7,
Gt
P2
i

el

inage Design

[ Dra

Iminary

Prel

SRS

ARUN DISTRICT COUNCIL M/80/19/PL



mﬁmﬁma
n..nn:.“.“.."r
B i
i ,\.”.n"m"v
wuw ik
n.”u..

&




