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Flood Risk Assessment— Bonhams Field

1.0 INTRODUCTION

Seaward Properties Ltd appointed AKS Ward to undertake a Flood Risk Assessment (FRA) and drainage
strategy to support a planning application for a proposed residential development in Yapton, West Sussex. A site
location plan can be found in Appendix A.

The 3.2 ha site is located south west of Stakers Farm and is currently greenfield. The proposed works are to
construct a residential development for up to 60 dwellings including vehicular access from the B2233, open
space, ancillary works and associated infrastructure. All matters are reserved except for access. The proposed
masterplan can be found in Appendix B: Proposed Master Plan.

This report comprises the following elements:

o Review of existing legislation (hational and local), policy and documentation in relation to the risk of
flooding and design of foul and surface water drainage;

o Assessment of potential impact on the risk of flooding to the development from sources of flooding
including fluvial, pluvial, groundwater, sewers and manmade infrastructure. The assessment also
identifies and proposes mitigation of the residual flood risk to the proposed development and
neighboring property from these sources;

o Proposes the use of Sustainable Drainage Systems (SUDS) to mitigate any potential flooding due to the
development;

o Presentation of surface and foul water drainage strategies illustrating how the site can be drained
effectively and in accordance with the requirements of Arun District Council (ADC), West Sussex
County Council (WSCC), the Environment Agency (EA) and Southern Water Services Ltd (SWSL).

This report takes the form of a formal Flood Risk Assessment (FRA) in accordance with National Planning Policy
Framework (NPPF, March 2012) along with reference to Environment Agency Guidance and correspondence
with Southern Water.

2.0 DEVELOPMENT PROPOSALS

Seaward Properties Ltd proposes to promote the land for the development described above on land currently
occupied by farmland.

Access to the development is proposed to be taken from the B2233 Main Road, and located approximately 20m
west of the junction with Drove Lane.

3.0 BASELINE CONDITIONS
3.1 Sources of Information

The baseline conditions for this site have been established using the following sources and references:
e  Environment Agency Online mapping;

Environment Agency Correspondence;

Southern Water Asset location plans;

British Geological Survey (BGS) mapping;

Existing Topographical Survey undertaken by Stuart Bailey Land Surveyor (July 2016);

o Arun District Council’s Strategic Flood Risk Assessment (SFRA) (February 2008);

o West Sussex County Council’s Preliminary Flood Risk Assessment (PFRA) (May 2011);

o Arun District Council Core Strategy;
o Arun District Council Pre-Application Advice.
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Flood Risk Assessment— Bonhams Field

3.2 Site Location

Bonhams field is located in Yapton, approximately 4km north east of Bognor Regis in West Sussex.
The Ordnance Survey (OS) grid reference for the site is SU 97544 03456 and the nearest post code is BN18
ODX. A site location plan can be found in Appendix A.

The site is greenfield and is currently being used as farm land.

The surrounding land is predominantly used for agriculture with buildings associated with Stakers Farm located
to the north west. There is also a residential development to the west of the site with a road and residence
located on the southern boundary of the site.

3.3 Topographical Survey

In July 2016 Stuart Bailey Land Surveyors undertook a topographical survey on behalf of the client Seaward
Properties Ltd. The results show that the site is relatively flat with the highest recorded elevation of 6.75 m AOD
and a low point of 4.52 m AOD. The survey shows a general fall towards the road on the south western boundary
of the site. The site can be taken to constitute a single catchment and the survey can be found in Appendix C.

3.4 Geology and Hydrogeology

British Geology Survey (BGS) online maps (accessed July 2016) indicate that the bedrock beneath the site is
Chalk which could comprise Lewes Nodular Chalk Formation, Seaford Chalk Formation and Newford Chalk
Formation. The superficial deposits at the site are River Terrace Deposits consisting of Sand, Silt and Clay.

Historical borehole logs from the BGS (SU90SE29 ~95m south-west of the site) record soil to 0.5m overlying
Brickearth described as “clay, brown, silty” to a depth of 1.9m. This is underlain by Raised Beach Deposits which
include material described as “silt, chalky, with chalk pebbles’ to 2.9m and a “very clayey sandy gravel’ to 3.9m.
This is reported to overlie the upper chalk which is described as “chalky, rubbly, soft silty and sandy” to a
maximum observed depth of 6.2m. Water was struck 4.7 m below ground level.

A detailed Site Investigation was completed in September 2016 by Tweedie Evans Consulting (TEC). This
recorded encountering shallow made ground overlaying river terrace deposits between 2.4 and more than 5m
depth. Underlying this is Upper Chalk with flint deposits in some locations. The results of this ground
investigation were consistent with anticipated results from BGS information.

Borehole locations are available in Appendix F of this document with detailed results of the ground investigation
available in TECs ground investigation report.

The results of 2 No. soakage tests were undertaken at TP1 & TP2 to a depth of 2.5m & 3.02m respectively. Soil
encountered in TP1 was predominantly slightly gravelly sandy clay with a low infiltration rate that would not be
suitable to for direct infiltration on site. Results of TP2, which was observed to be carried out within sandy
gravelly clay with gravel chalk, achieved acceptable design infiltration rates.

Table 3.1 Soil Infiltration Rates

Location Test 1 Test 2 Test 3
TPO1/SA1 9.16 x 106 m/s
TP02/SA2 3.08x 10° m/s 2.92 x10°m/s 297 x10°

It should be noted that soil descriptions within trial pits and boreholes across the north west quadrant of the site
presented similar results to those noted for TP02,

Ground water was encountered within one borehole (WS5) as part of site works at a depth of 5m.

Groundwater monitoring is currently being undertaken for a period finishing in March 2017.
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Flood Risk Assessment— Bonhams Field

Shallowest recorded groundwater depths between September & November 2016 are presented within table 3.2.

Table 3.2 Ground Water Monitoring — Shallowest Recorded Water Depth

Locations Date Depth (meters below
ground level)

WS1 20.09.16 3.99

WS4 All Dry

WS6 24.11.16 4.39

No drainage features were observed during the site reconnaissance.

The site is not reported to be within an Environment Agency Source Protection Zone.

4.0 EXISTING SURFACE WATER DRAINAGE REGIME

Surface water runoff from the existing site currently infiltrates into the underlying strata with any excess runoff
ponding on site or crossing site boundaries to adjoining land.

There are no public surface water sewers in close proximity to the site. Extracts from the Southern Water sewer
records are presented as Appendix E.

As the developable area is less than 50 ha, the Institute of Hydrology (loH) Report 124 Flood Estimation for
Small Catchments (1994) method has been used to estimate the greenfield site peak flow rate. This is an
approved methodology specified within the Environment Agency’s ‘Rainfall Runoff Management for
Developments Report’, using the parameters detailed in Table 4.1 below.

Table 4.1 ICP SuDS Parameters

Parameter Value Unit
Area 3.20 Ha
SAAR 41 Mm
Soil Class 04 -
Region 7.0 -
Urban 0.0 -

Table 4.2 Summarises the estimated current greenfield discharge rates for the site. Calculations are provided in
Appendix G.

Table 4.2 Existing Surface Water Discharge Rates

Return Period Site Greenfield Discharge Rate (I/s)
QBAR 6.23

Q1 53

Q30 14.34

Q100 19.88

The existing runoff volume calculation for a 1 in 100 year, 6 hour rainfall event has been calculated using the
parameters in Table 4.3 and the estimated volume is in Table 4.4 below.

Table 4.3 Greenfield Volume Calculation Parameters

Parameter Value Unit
SAAR 738 mm
Soil 0.4 -
SPRHOST 35.21 -
Urban 0.0 -
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Table 4.4 Greenfield Runoff Volume

Return Period Greenfield Runoff Volume (m3)

Q100 732.469

4.1 Existing Foul Water Drainage Regime

There are also no existing foul water sewers present within the site, the nearest public foul sewers are on Main
Road, immediately to the south of the site. Initial consultation with Southern Water indicates that capacity is not
available within the downstream treatment works to utilize this drainage for the proposed development site. A
copy of the letter from Southern Water confirming this is included in Appendix H.

5.0 FLOOD RISK LEGISLATION AND POLICY REVIEW
5.1 Legislation
Flood and Water Management Act 2010

The Flood and Water Management Act 2010 (FWMA) received Royal Assent on 8th April 2010. The Act was
introduced to enforce some of the key proposals set out within the Government’s flood and water strategies
along with the Government’s response to Sir Michael Pitt's Review of the summer 2007 floods.

Relevant to the development site, the FWMA is intended to encourage the uptake of SUDS by removing
the automatic right to connect to sewers and providing for unitary and county councils to adopt SUDS for new
developments.

The development proposals will adhere to the FWMA through the provision of SUDS as a fundamental element
of the surface water drainage system. Furthermore, the developer is committed to working with the relevant
stakeholders, such as the Environment Agency, ADC and WSCC in implementing the requirements of the
FWMA.

National Policy
National Planning Policy Framework 2012

The National Planning Policy Framework 2012 (NPPF) replaced all planning policy statements (including
Planning Policy Statement 25: Development and Flood Risk) upon publication in March 2012.

The NPPF sets out the Government’s planning policies for England and how these policies should be applied.
The technical guidance to the NPPF, the Planning Practice Guidance, March 2014 (PPG) was published to
accompany the NPPF. The PPG is an online document and provides additional guidance and links to relevant
current detailed documents.

The NPPF states that “inappropriate development in areas at risk of flooding should be avoided by directing
development away from areas of highest risk, but where development is necessary, making it safe without
increasing flood risk elsewhere.”

All land in England and Wales is classified into three main Flood Zones which refer to the probability of river or
sea flooding (ignoring the existence of defences). The PPG identifies and describes the Environment Agency
Flood Zones as:

o Flood Zone 1: Low Probability defined as land assessed as having less than 1 in 1,000 annual
probability of river or sea flooding (<0.1%);

o Flood Zone 2: Medium Probability defined as land assessed as having between 1 in 100 and 1
in 1,000 annual probability of river flooding (1% - 0.1%) or between 1 in 200 and 1 in 1,000 annual
probability of sea flooding (0.5% - 0.1%);
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o Flood Zone 3a: High Probability defined as land assessed as having a 1 in 100 or greater annual
probability of river flooding (1%), or a 1 in 200 or greater annual probability of sea flooding (0.5%);

o Flood Zone 3b: The Functional Floodplain defined as land where water has to flow or be stored in times
of flood (as identified by local planning authorities in their SFRA's).

In accordance with the NPPF, a site specific FRA is required for:
e Proposals of 1 hectare or greater in Flood Zone 1;
o Al proposals for development in Flood Zones 2 and 3;
e An area within Flood Zone 1 which has critical drainage problems;

o Development or change of use to a more vulnerable class that may be subject to other sources of
flooding.

Given the above, the site requires a site-specific FRA on the basis that the site is over 1 hectare located in Flood
Zone 1.

According to Table 2 (Flood Risk Vulnerability Classification) of the NPPF Flood Risk and Coastal Change
Planning Practice Guidance, the development proposals (residential) are classified as ‘More Vulnerable'.

Table 3 (Flood Risk vulnerability and Flood Zone Compatibility) of the NPPF Flood Risk and Coastal Change
Planning Practice Guidance, states that ‘More Vulnerable’ development is appropriate within Flood Zone 1.

As all built development is located within Flood Zone 1 the site does not require an Exception Test.
Non-Statutory Technical Standards for Sustainable Drainage Systems 2015

The Non-Statutory Technical Standards for Sustainable Drainage System were published by DEFRA in March
2015.

The standards are to be used in order to manage surface run-off in accordance with Schedule 3 of the FWMA.
The standards state that the run-off destination should be considered in the following order of preference:

Discharge into the ground (infiltration);
Discharge to a surface water body;
Discharge to a surface water sewer;
Discharge to a combined sewer.

The standards also state that for greenfield developments the peak runoff rate from the development to any
highway drain, sewer or surface water body for the 1in 1 year rainfall event and 1 in 100 year rainfall event
should never exceed the peak greenfield runoff rate for the assumed event.

Where it is reasonably practicable for greenfield developments the runoff volume from the development to any
highway drain, sewer or surface water body in the 1 in 100 year, 6 hour rainfall event should never exceed the
greenfield runoff volume for the same event. If this is not practicable the runoff volume must be discharged at a
rate that does not adversely affect flood risk.

The drainage system must be designed so that unless an area is designated to hold and/or convey water as part
of the design, flooding does not occur on any part of the site for a 1 in 30 year rainfall event, and flooding does
not oceur during a 1 in 100 year rainfall event in any part of a building or utility plant susceptible to water. The
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design of the site must ensure that where reasonably practicable flows resulting from a rainfall in excess of a 1 in
100 year rainfall event are managed in exceedance routes that minimise risks to people and property.

Components must be designed to ensure structural integrity of the drainage system, and any adjacent structures
for the design lifetime of the development, and the materials which are specified by the designer must be of a
suitable nature for their intended use. Pumping (of surface water) should only be used to facilitate drainage for
those parts of the site where it is not reasonably practicable to drain water by gravity.

Local Policy
Arun District Council — Local Plan (2003 - 2011)

The aim of the Local Plan wasto  apply the principles of sustainable development in assessing development
proposals by finding the balance between the need for development and the utilisation of scarce resources.

The following policies are considered relevant to this Flood Risk Assessment,
Policy GEN9 — Foul and Surface Water Drainage

Planning permission for development which will materially increase foul and/or surface water discharges will be
refused unless the Local Planning Authority is satisfied that either adequate drainage capacity exists or
appropriate drainage capacity can be provided as part of the development. Consideration should also be given to
the use of Sustainable Urban Drainage Systems (SUDS) as alternatives to conventional drainage where
appropriate.

Policy GEN11 — Inland Flooding

Permission for development which would be at risk from flooding and/or materially decrease the capacity of a
floodplain to store or pass flows of floodwater, will be refused unless the Local Planning Authority is satisfied that
compensatory flood storage/waterway areas can be provided as part of the development and the function and
effectiveness of existing watercourses, or their replacements, are not adversely affected.

Arun District Council — Emerging Local Plan (201 1 — 2031)

The emerging Local Plan for Arun District Council sets out the vision for the future by setting a spatial planning
framework until 2031 and ensuring that that investment and development decisions are not made in isolation, but
are properly coordinated, with a focus on promoting the principles of sustainable development.

In terms of the Development Plan process these policies within the Local Plan are at the Regulation 19 stage of
the Town and Country Planning (Local Planning) (England) Regulation 2012. The policies in the plan will be
subject to public consultation on behalf of the Government when the remaining policies have also been agreed,
this will depend on when Full Council agrees the remaining elements of the plan; including the residual housing
allocations and related infrastructure.

The following policies are relevant to this Flood Risk Assessment.

Policy W DM2 — Flood Risk

Development in areas at risk from flooding, identified on the latest Environment Agency flood risk maps and the
Council's Strategic Flood Risk Assessment (SFRA), will only be permitted where all of the following criteria have

been satisfied:

a) The sequential test in accordance with the National Planning Policy Framework Technical Guidance has
been met;
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b) A site specific Flood Risk Assessment demonstrates that the development will be safe, including access
and egress, without increasing flood risk elsewhere and reduce flood risk overall;

¢) The scheme identifies adaptation and mitigation measures;
d) Appropriate flood warning and evacuation plans are in place;

e) New site drainage systems are designed to take account of events which exceed the normal design
standard i.e. consideration of flood flow routing and utilising temporary storage areas.

The reports prepared as part of the criteria above must take into account contingency allowances, taking climate
change into account as set out in the NPPF Technical Guidance.

In locations where strategic flood defence or resilient and resistant construction measures are necessary within
the site itself, proposals will be required to demonstrate how measures have been incorporated as an intrinsic
part of the scheme in a manner which is compatible with the Strategic Flood Risk Assessment.

All development proposals must take account of relevant Surface Water Management Plans, Catchment Flood
Management Plans and related Flood Defence Plans and strategies such as the Lower Tidal River Arun
Strategy. The Council may require financial contributions from development on sites where measures to address
flood risk or to improve the environmental quality of watercourses have been identified by these Plans and
Strategies.
Developments shall also be consistent with all other Local Plan policies.
4.28 The National Planning Policy Framework (NPPF) (March 2012) emphasises the active role Local Planning
Authorities (LPAs) should have in ensuring flood risk is managed effectively and sustainably as an integral part of
the planning process. The NPPF outlines that Local Plans should be supported by a Strategic Flood Risk
Assessment and use their findings to inform strategic land use planning.
Policy W DM3 — Sustainable Drainage
To increase the levels of water capture and storage and improve water quality, all development must identify
opportunities to incorporate a range of Sustainable Urban Drainage Systems (SUDS), appropriate to the size of
development, at an early stage of the design process.
Proposals for both major and minor developments must incorporate SUDS within the private areas of the
development in order to provide source control features as part of the overall SUDS design. These features can
include:

e Green roofs;

e Permeable driveways and parking;

e Soakaways;

o Water harvesting and storage features including water butts.
Proposals for major development must also integrate SUDS within public open spaces and roads, in liaison with
West Sussex County Council, (the SuDS Approval Body) or its agent. SUDS must therefore be integrated into the
overall design of a development and must;

a) Contribute positively to the appearance of the area;

b) Effectively manage water (including its quality);

Project Ref: 5168053 Page 7 of 28 December 2016

ARUN DISTRICT COUNCIL Y/1/17/0UT



Flood Risk Assessment— Bonhams Field

c)
d)

e)

Accommodate and enhance biodiversity by making connections to existing Green Infrastructure assets;
Provide amenity for local residents (ensuring a safe environment);

Retain existing open drainage ditches in their current form.

In order to ensure that SUDS discharge water from the development at the same or lesser rate, as prior to
construction, developers must;

Follow the hierarchy of preference for different types of surface water drainage disposal systems as set
out in Approved Document H of the Building Regulations and the SUDS manual produced by CIRIA;

Undertake up to six months groundwater monitoring within the winter period;
Undertake winter percolation testing in accordance with BRE365;

The proposed drainage system must be designed to ensure that there is no flooding on a 1 in 30 year
storm event;

The design must also take account of the 1 in 100 year storm event plus 30% allowance for climate
change, on stored volumes, to ensure that there is no flooding of properties or the public highway or
inundation of the foul sewerage system. Any excess flows must be contained within the site boundary,
and within designated storage areas;

Flow routes through the development must be demonstrated as a first stage in the design process,
demonstrating how water will travel at or near the surface for three types of flow:

Low flow routes: Once surface water run-off has been collected, cleaned and controlled in source
control features it will either be stored where it fell as rain in permeable pavement, or flow onward to
local storage structures. The day-to-day flows from these features should travel in low flow channels
through the development in a controlled way contributing to landscape quality.

Overflows: In the event of local blockages or surcharge a simple overflow arrangement should allow
water to bypass the obstruction and return to the management train sequence until conditions return to
normal.

Exceedance routes; When SuDS are overwhelmed by exceptional rainfall then exceedance routes
protect people and property by providing unobstructed overland flow routes from the development and
should be considered for all drainage schemes. The SUDS design must demonstrate that flow routes
have been considered at each design stage to take into account the effect of proposed development on
the natural flow pattern for the site. Exceedance routes should also be protected from future changes in
land use.

Developments shall also be consistent with all other Local Plan policies.

In terms of the Development Plan process these policies within the Local Plan are at the Regulation 19 stage of
the Town and Country Planning (Local Planning) (England) Regulation 2012. The policies in the plan will be
subject to public consultation on behalf of the Government when the remaining policies have also been agreed,
this will depend on when Full Council agrees the remaining elements of the plan; including the residual housing
allocations and related infrastructure. However, the above saved policies are how considered a material
consideration by Arun in assessing planning applications.

Arun District Council Strategic Flood Risk Assessment (SFRA)
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The National Planning Policy Framework (NPPF) (March 2012) emphasises the active role Local Planning
Authorities (LPAs) should have in ensuring flood risk is managed effectively and sustainably as an integral part of
the planning process. The NPPF outlines that Local Plans should be supported by a Strategic Flood Risk
Assessment (SFRA) and use their findings to inform strategic land use planning.

In February 2008, a Level 1 Strategic Flood Risk Assessment completed for Arun District Council by CAPITA
with information gathered from a variety of stakeholders including the Environment Agency, Southern Water,
WSCC Highways and the Internal Drainage Board. The site is not shown to be at risk of flooding from any other
sources.

433  Map extracts from the SFRA relating to recommended development site can be found in Appendix F.
Lidsey Surface Water Management Plan - 2014

The Lidsey Surface Water Management Plan was prepared in partnership with Southern Water, Arun District
Council, West Sussex County Council and Environment Agency. This includes all of the Lidsey Sewage
Treatment Works catchment and also the areas of Middleton, Elmer and Slindon as well as Westergate.

As West Sussex County Council is responsible for the management of local flood risk which includes both
surface water and ground water sources. The Lidsey SWMP study area has been identified by West Sussex as
an area susceptible to surface water flooding based on Defra’s National Rank Order of Settlements to surface
water flooding (Defra 2009) and from persistent history of reported and confirmed flooding.

West Sussex Preliminary Flood Risk Assessment (PFRA)

The West Sussex PFRA was completed in May 2011 as a requirement for the EU Floods Directive, transposed
to Law in 2009 by the Flood Risk Regulations (2009). It provides a high level overview of flood risk from local
flood sources such as surface water, groundwater, ordinary watercourses and canals.

It is stated in the PFRA that parts of Yapton and Barnham are known areas at risk from surface water flooding.
West Sussex SFRA (2010)

The West Sussex Strategic Flood Risk Assessment was prepared in 2010. This report was a county wide
strategic flood risk assessment in support of their Minerals and Waste Development Framework rather than to
support development of the housing allocation aspects of the Local Plan.

West Sussex Local Flood Risk Management Strategy 2013 — 2018 (LFRIIIS)

WSCC prepared a local flood risk strategy which sets out how WSCC intends to carry out its statutory
responsibilities required by the Flood and Water Management Act 2010. The strategy is directly informed by the
EA’s National Strategy and the guiding principles of the Local Government Association Framework ‘Living
Document’ (2nd Edition November 2011).

The report identifies a series of “Wet Spots” throughout the county based on the areas at rigk of flooding and the
number properties in the area. The nearest ‘Wet Spot’ to the site is Littiehampton with close to 2640 properties at
risk of flooding from all sources.

Arun and Western Stream Catchment Flood Management Plan (CFMP) 2009

The Arun and Western Stream CFMP is a formal planning document which sets out the Environment Agency's
preferred plan for sustainable flood risk management for the next 50 to 100 years.

The Arun and Western Streams CFMP recommended Policy 4 be applied to the Coastal Plains (Sub-area 6)
within which the site lies. This policy states:
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Areas of low, moderate or high risk where we are already managing the flood risk effectively but where
we may need to take further actions to keep pace with climate change.

This Policy will tend to be applied where the risks are currently deemed to be appropriately-managed, but where
the risk of flooding is expected to significantly rise in the future. In this case we would need to do more in the
future to contain what would otherwise be increased risk. Taking further action to reduce risk will require further
appraisal to assess whether there are socially and environmentally sustainable, technically viable and
economically justified options.

The Water Industry Act 1991

The Water Industry Act 1991 (WIA) (HMSO, 1991) was introduced to consolidate previous water supply and
wastewater services enactments in the UK. Section 94 sets out the principal duties and standards of
performance to sewerage undertakers which include the duty ‘to provide, improve and extend such a system of
public sewers (whether inside its area or elsewhere) and so to cleanse and maintain those sewers as to ensure
that that area is and continues to be effectively drained’.

Relevant to new development, Section 104 and Section 106 of the WIA provides the framework for the adoption
of sewers, subject to an agreement with the sewerage undertaker, who in this case is Southern Water Services
Ltd.

Section 98 of the WIA provides the legal mechanism through which the appropriate infrastructure can be
requested (by the developer) and provided to drain a specific location off-site through third party land.

Section 106 allows the sewerage undertaker a 21 day notice period prior to the connection works being
undertaken. During this time the application may be refused if the undertaker considers that the connection mode
or condition of the connecting sewer does not satisfy the required standards. The undertaker cannot refuse the
connection based on inadequate capacity.

Transfer of Private Sewers

It should be noted that the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 have
transferred private sewers into the ownership of statutory sewerage companies in England since October 2011.
The Government is also taking steps to stem the proliferation of newly built sewers in order to prevent the
recurrence of existing ownership/maintenance problems in the future.

Sewers for Adoption 7t Edition
Sewers for Adoption (SFA) 7th Edition provides guidance for developers for the design and construction of both
surface and foul water sewers to be offered for adoption. The guidance is provided in consultation with Water

undertakers.

The SFA places responsibility (in England and Wales) for existing and future private sewers and lateral drains
that connect to the public sewer system to the water and sewerage companies.

The SFA will provide detailed guidance to support the Mandatory Build Standard whereby; it will be
mandatory for new sewers and lateral drains (between the sewer and the serviced property boundary) to be
adopted to public status by the sewerage undertaker.

The guidance for foul sewer design in Sewers for Adoption states that ‘The design flow rates for gravity sewers
for dwellings should be 4,000 litres/dwelling/per 24 hours.’

Building Regulations
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4.51 Where drainage within a development is not to be adopted by the sewerage undertakers, the so called
private sewers will require to meet the standards as set out in Building Regulations 2002, Part H ‘Drainage and

Waste Disposal’ guidance on the design of private sewers.
Specific guidance can be found within the following sections of the Building Regulations 2002 Part H:

H1 — Foul water drainage;

H2 — Wastewater treatment systems and cesspools;
H3 — Rainwater drainage;

H4 — Building over sewers;

H5 — Separate systems of drainage;

H6 — Solid waste storage.

Pollution Prevention Guidance

For sewers not connected to a public adopted system, the Environment Agency’s Pollution Prevention Guidance
4 (PPG4) ‘Treatment and Disposal of Sewage where no foul sewer is available’ should be considered. However
this guidance states that “discharge to a foul sewer is the preferred option as the sewage is conveyed to a
purpose built and closely monitored sewage treatment plant, so development proposals in sewered areas should

connect to public sewers”.

6.0 THE SEQUENTIAL TEST AND THE EXCEPTION TEST

The Sequential Test

The Environment Agency'’s flood zones are the starting point for the Sequential approach promoted by the
NPPF, and are shown on the EA flood mapping. The NPPF's Planning Practice Guidance (PPG)
identifies that the overall aim of the Sequential Test is to steer new developments to Flood Zone 1 (NPPF,

2012).

Table 3 of Technical Guide to NPPF (March 2012) sets out the flood risk vulnerability classification of
developments. The site is to be considered for the ‘worst’ flood risk vulnerability classification - Residential

development is classed as ‘More Vulherable',

Table 6.1; Flood Risk Vulnerability and Flood Zone ‘Compatibility’

(from Technical Guide to NPPF, March 2012)

Flood Risk Vulnerability Essential Water Highly More Less
Classification infrastructure compatible Vulnerable Vulnerable Vulnerable
Zone 1 v v v v
° Zone 2 v v Exceptipn test v v
s required
N
© . .
(@}
8 Zone 3a Except|9n test v « Except|9n test v
L required required
Zone 3b .
Functional Exizpﬂﬁg(;est v x x x
floodplain q
Key: v" Development is appropriate, % Development should not be permitted H Proposed Development
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Flood Risk Assessment— Bonhams Field
As shown in Table 6.1 the development proposal is suitable for the location of the site.

In accordance with Table 3 of Technical Guide to NPPF (March 2012) ‘more vulnerable’ developments are
appropriate in Flood Zone 1, hence, the Sequential Test and Exception Test are not required.

APPRAISE KEY SOURCES OF FLOOD RISK

In accordance with the NPPF requirement, all forms of flooding must be considered within a site specific FRA.
The following is a review of the various types of flooding and an overview of the potential risk to the site, if any.

Flooding from Rivers (Fluvial) and Sea (Tidal)

Tidal flood sources include the sea and estuaries, and tidal flooding is often caused by high tides with
meteorological and storm events. Tidal flooding can be extremely rapid and its effects severe; deep fast-flowing
water can create an extreme hazard. The site is located within tidal Flood Zone 1 which represents risk of
flooding less than 1 in 1000 year event.

The nearest main river to the site is the Lidsey Rife, approximately 250m to the south west of the site. Flood
Mapping obtained from the EA indicates the site lies within Flood Zone 1, low probability of flooding. A copy of
the Environment Agency's river flood risk map is presented in figure 6.1.

N

Floog risk

Figure 6.1 — EA river flood risk

Groundwater Flooding

Groundwater flooding is caused by the emergence of water originating from sub-surface permeable strata. A
groundwater flood event results from arise in the groundwater level sufficient for the water table to intersect the
ground surface and inundate low lying land.

Project Ref: 5168053 Page 12 of 28 December 2016
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Flood Risk Assessment— Bonhams Field

Ground investigations have been undertaken at the site and monitoring is ongoing. Results to date indicate the
highest groundwater levels were 3.99m below existing ground levels. At the date of writing there are no recorded
incidences of groundwater flooding at the site.

Reservoir Flooding

The Environment Agency's reservoir flood mapping indicates that the site is not at risk from reservoir flooding. A
copy of the Environment Agency’s reservoir flood risk map is presented in figure 6.2,

\\x s
=N\
A\

Fload risk

Figure 6.2 — EA reservair flood risk

Surface Water Flooding/Overland Flows (Fluvial)

Surface water flooding is caused by rainfall levels exceeding the natural infiltration properties of the surrounding
soils. It occurs where there is a lack of a formalised drainage system, as a result of poorly designed or
maintained sewer systems or due to no natural method of drainage such as watercourses, ditches, or where soil
infiltration rates are low. It often results in ponding of water at low points or backing up behind obstructions.

Environment Agency’s mapping indicates that the site is not susceptible to surface water flooding.

A SuDS system designed to accommodate the surface water run-off generated from a 1 in 100 year storm event
plus 30% climate change will help mitigate any risk from overland flood flows within the proposed development.

A copy of the Environment Agency's river surface water flood risk map is presented in figure 6.3.
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Flood rigk

"

*//
_

Iéigﬁre 6.3- A:surfalzﬁzé\.\/vaterflood riskv

Sewer Infrastructure Flooding

Flooding can occur due to the failure of existing foul or surface water drainage infrastructure. If flows within the
drainage system exceed the designed capacity or foreign matter causes blockages, overflow to the surface can
oceur leading to flooding.

FLOOD RISK MITIGATION MEASURES

To mitigate against the rigk from localised overland flooding from and within the proposed development, it is
proposed that a SUDS management train will provide surface water source control, treatment and attenuation.
Permeable paving will provide flow control and pollution prevention to low risk highway surface water run off
whilst roof drainage will be accommodated within onsite cellular storage and trench infiltration on site. Surface
water attenuation will be designed to accommodate a 1 in 100 year return period storm with 30% allowance for
climate change within the below ground surface network or at surface level within designated flood alleviation
green space subject to detailed design.

Contamination from Construction
The construction works must be undertaken in a manner to prevent pollution of the nearby watercourses and any
groundwater which may lie beneath the site. Contractors are to make reference to current legislation and EA

guidelines in respect of construction pollution prevention.

The contractor will be advised on the removal of any hotspots of contaminated ground established through an
intrusive soil investigation or during excavation works.
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All stocks of materials, cils and fuels are to be stored in a manner preventing spillage and seepage to ground.
Wastewater will not be freely discharged to the ground or watercourses. All hydrocarbons and chemical spillages
will be thoroughly cleaned by excavation of the polluted ground and disposed of to a licensed waste depot.

The Environment Agency produces Pollution Prevention Guides (PPGs) giving advice on the law and good
environmental practice. The following guidance notes are considered relevant for this development:

PPG 1 — Basic Good Environment Practices (EA, July 2013);
PPG 2 — Choosing and Using Oil Storage Tanks (EA, April 2014);
PPG 3 — Choosing and Using of Oil Separators (EA, April 2006);
PPG 6 - Construction and Demolition Sites (EA, April 2014);

PPG 13 - Vehicle Washing and Cleaning (EA, July 2007).

7.0 RESIDUAL FLOOD RISK

The FRA has shown that the site generally offers low risk to users of risk of flood from the recognized sources
and as such the site presents a low residual risk of flooding. The proposed residential development will mitigate
against increasing flood risk based on the following:

o The proposed development will utilise infiltration techniques and filtration to accommodate surface water
run-off, up to and including run-off arising from the 1 in 100 year plus climate change storm;

o Environment Agency has no record of historical flooding within the development site which does not fall
within an identified area of flood risk;

o The foul drainage system will be designed in accordance with best practice and connect to the public
sewer system when agreement that sufficient capacity is available within Southern Water’s network is
reached;

o Evidence collected to date indicates the site is unlikely to be at risk from groundwater flooding.

All flood advice given is based on literature, mapping and historic records produced by the Environment Agency
and Southern Water.

8.0 SURFACE WATER DRAINAGE STRATEGY

Surface Water Management Strategy Requirements

Any surface water drainage strategy must demonstrate that the proposed development can be drained in a
sustainable manner, commensurate with local and national policy. The NPPF requires that flood risk to land and
property is not increased as a result of new development.

A fundamental principle of sustainable development in terms of flood defence is the reduction of surface water
runoff from new developments. The Non-Statutory sustainable drainage technical standards state that peak
runoff rates should be limited to the Greenfield runoff rates, and long term storage should be provided.
Exceedance routes should be shown not to impact the safety of property.

Part H of the Building Regulations: Drainage and Waste Disposal establishes a hierarchy for surface water
disposal, which also encourages a SUDS approach. This hierarchy stipulates that surface water runoff not
collected for reuse must be discharged to one or more of the following in order of priority:

1. Discharge into ground (infiltration); or, where not reasonably practicable;
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2. Discharge to a surface water body; or, where not reasonably practicable;

3. Discharge to a surface water sewer, highway drain, or another drainage system; or, where not
reasonably practicable;

4, Discharge to a combined sewer.

The peak runoff rates and volumes leaving the site must not be greater than those currently discharged during
the following events;

o 1.1year rainfall event;

1:30 year rainfall event;

1:100 year rainfall event;

1:100 year plus climate change

Onsite infiltration testing has been undertaken in accordance with BRE 365. Initial results of groundwater
monitoring and infiltration rates indicated infiltration of surface water runoff within the site is feasible subject to
completion of groundwater monitoring and further infiltration testing at the detailed design stage.

Proposed Surface Water Drainage Strategy

Surface water drainage will be subject to further design following completion of the master planning exercise and
detailed design following grant of planning permission. Sustainable drainage systems using infiltration techniques
are proposed to control surface water at source on-site and to limit any surface water discharge off the site to
Greenfield runoff rates.

As infiltration methods are proposed for the site, the potential contamination risk to underlying groundwater will
need to be assessed following completion of groundwater monitoring. Existing groundwater levels are indicated
to be at least 4m depth below ground level; it is ot considered that infiltration of flows from the development will
create a groundwater flooding risk due to the depth observed to date.

The Greenfield runoff rate for the 1-in-100-year rainfall event has been calculated as 20 I/s using IH 124 Method
Soakaways will be designed for the 1 in 10 year event in accordance to BRE Digest 365, supplemented by
above or below ground storage up to the 1in 100 year event plus climate change allowance of +30%. The onsite
surface water drainage system will be designed to surcharge but not flood in the 1 in 30 year event with climate
change. In the event that the 1-in-100-year storm intensity is exceeded, building openings and floor levels will be
designed such that excess water is directed away from buildings via overland flood flow paths to temporary
storage in public open space areas entirely contained within site.

There is significant open space as part of the proposals which will be utilised for infiltration and temporary
storage of excess overland flows.

As part of the drainage strategy consideration will be given to using Parking Bays and roads with permeable
block paving. Where traditional macadam surfacing is used these will maintain a porous sub-base providing
additional attenuation storage.

Pollution control will occur through silt collection in catchpits in the below ground piped drainage network, oil
interceptors will be used where highway drainage does not pass through the porous sub-base.

Following the completion of groundwater monitoring more extensive targeted infiltration testing will be carried out
as part of the detailed drainage design work to establish appropriate infiltration rates across the site for both
permeable paving and trench infiltration rates.
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The proposed surface water management strategy described above is outlined on Drawing YAP-AKSW-XX-GF-
DR-C-92002, Appendix E.

Maintenance of SuDS Features

The onsite drainage system maintenance will be carried out by a private recognised management company
through the implementation of an approved maintenance management plan to minimise the residual flood rigk of
drainage system blockage.

9.0 FOUL WATER DRAINAGE STRATEGY

Southern Water is the governing water authority for the area. Any proposed connections or changes to the
existing discharge rates must be approved by Southern Water prior to commencement of any construction works.

It is proposed to collect and discharge all the foul flows from the site by gravity to the southwestern corner of the
site.

The hydraulic design for the discharge rate for the foul wastewater design has been calculated in accordance
with Sewers for Adoption 7th Edition which states design flow rates for dwellings should be 4000l/day. The
total foul discharge volume for the proposed development of up to 60 residential units, in accordance with SfA,
equates to 240 cubic m per day with an anticipated peak flow, in accordance with Approved doc H of the building
regulations, of circa 12 I/s subject to detailed speciation of household appliances.

Preliminary discussion held with Southern Water indicates that there is insufficient capacity neither in the local
sewer network nor at the local treatment works. Discussions are on-going with Southern Water and at present it
is proposed to await the anticipated release of information in March 2017 of infrastructure improvement works in
order to propose a strategy.

An alternative to the release of capacity within the Southern Water drainage network has been examined in the
form of a package treatment works on site. Following in depth ground investigation it has been recognised that
that infiltration of treated effluent could not be safely achieved on the site.

10.0 CONCLUSIONS

AKS Ward has been commissioned by Seaward Properties Ltd to undertake a Flood Risk Assessment (FRA) to
support a planning application for a proposed residential development on land to the north of Main Road in
Yapton, West Sussex.

The Environment Agency advises that this development lies within Flood Zone 1 which is an area with a low
probability of flooding. Residential (More Vulnerable) development is appropriate within Flood Zone 1.

The underlying geological conditions indicate that infiltrating SUDS features are possible on the site. Storm water
will therefore need to be attenuated on site and released gradually into the ground. The attenuation storage for
the site will be achieved by using tanked permeable paving and underground cellular storage tanks, located
underneath the public open spaces. This will be discharged into trench soakaways where infiltration rates are
sufficient, subject to confirmation of ground water monitoring results.

It is proposed to collect and discharge all the foul flows from the site by gravity to the southwestern corner of the
site. At present the outfall for foul drainage remains in abeyance in anticipation of an updated upgrade from
Southern Water.

This Flood Risk Assessment has demonstrated that the proposed development is fully compliant with the
requirements of NPPF. Issues relating to flood risk and drainage do not represent an obstruction to the
development and therefore should not hinder an approval for planning permission of the proposed development.
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Appendix A: Site Location Plan
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Flood Risk Assessment— Bonhams Field

Appendix B: Proposed Master Plan
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Appendix C: Topographical Survey
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Appendix D: Drainage Strategy
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Flood Risk Assessment— Bonhams Field

Appendix E: Extract from Southern Water Sewer Record
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Flood Risk Assessment— Bonhams Field

Appendix F: Borehole Locations
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TEC Exploratory Holesiith nstallation Location:

TEC DCP Locatio
A i i . . . . § .

T Sy Tweedie Evans Consulting || Tel: 01749 677760 Site Name: Drawing Name: Client Name: Project & Figure No: ||Date: Scale:
o The Old Chapel | Fax: 01749 679345 )

- voa Southover | | Email:info@tecon.co.uk Bonhams Field, Yapton Exploratory Hole Location Plan Seaward Properties Ltd 1608013.001 2 September 2016 NTS

et ',

TN T CHRILTG BAS 1UH | | Www tecon.co.uk
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TRIAL PIT RECORD:

SN
N

s,

Project Title: Bonhams Field, Yapton

Trial Pit: TP1

N
S
}

Ny
N \\\\\‘-\"

P

Project No: 1608013.001

Dates: 6th September 2016

TUWEEDIE EVARS CONRITING

www.tecon.co.uk
info@tecon.co.uk

Client: Seaward Properties Ltd

E E
= Description Legend Side B = %‘aeg?llg Remarks
B o
9 @
o fa
0.0 Ground Surface
P U.UU

12

ith many rootlets.

texture and occas
gravel of porcelai

dy silt with a friable
gravel of flint and rare

Stiff light brown s
with a friable text

x| of flint.

N slightly sandy
m gravel of

1.3
2.1
Soft orangish brown slightly gravelly very sandy
CLAY. Gravel of fine sub-angular chalk.
24 e

Trial Pit Terminated

PP @ 0.6m = 2.5, 2.5, 2.0, 2.5, 2.75
kg/cm2

HSV @ 1.1m = 80, 90, 85 kPa

HSV @ 1.4m = 70, 80, 80 kPa

75, 80 kPa

Excavation Details:

Date excavated: 06/09/2016
Date backfilled: 06/09/2016
Plant: JCB 3CX

Shoring: N/A

Stability: Stable

4.00
Dimensions: Notes and Remarks: Soakage test conducted within trial pit.
B: 1.7m
Water observations: No groundwater was encounted.
A: 0.5m

Logged by: MB

Checked by: CH

Approved by: RE
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TRIAL PIT RECORD: AR
N N
%\\\\\v N
&\\\\\\-: \\\\\‘\‘
A TNEERIE EVARS CONRULTIRG
Project No: 1608013.001 Dates: 6th September 2016 )
www,tecon.co.uk
info@tecon.co.uk

Z

P,
727

Project Title: Bonhams Field, Yapton Trial Pit: TP2

Client: Seaward Properties Ltd

E E
= Description Legend Side B = %‘aeg?llg Remarks
B o
9 @
o fa
0.0 Ground Surface
P U.UU

12

ith many rootlets.

rown slightly sandy slightly : K K% i
vel of flint and red brick.

With a friable text
Stiff light orangis
clayey SILT with |
sub-angular flin

7 PP @ 0.6m = >5, >5, >5, 4.75, >5
kg/cm2

th orangish
ith occasional
-rounded chert,

HSV @ 1.1m = 70, 90, 90 kPa

1.8/ Firm to stiff medium to high strength . @ 1.75m = 70, 80, 90 kPa
) orange mottled slightly sandy CLAY
gravel of fine to coarse sub-angular i

flint. Occasional black organic remains

Soft to firm light orangish brown and white éam}_
very gravelly CLAY. Gravel of sub-angular chalk
and rare angular to rounded flint.

3.1
Trial Pit Terminated
4.00

Excavation Details: Dimensions: Notes and Remarks: Soakage test conducted within trial pit.
Date excavated: 06/09/2016 B: 1.85m
Date backfilled: 06/09/2016
Plant: JCB 3CX A 0.5m Water observations: No groundwater was encounted.
Shoring: N/A
Stability: Stable

Logged by: MB Checked by: CH Approved by: RE
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%

Trial Pit Soakage Test Summary Sheet -
BRE Digest 365 (2007) Soakaway Design Y Naw §
DN \\\\\\3“

THEEOTE EVANS COMS

///////

N
N
N

Site: Bonhams Field, Yapton
Test Pit Reference: TP2 /SA2
Site Refererice: 1608013.001
Client: Seaward Properties Ltd
Operator: ML
Test Date: 6th September 2016

Test 1 Test 2 Test 3
TS R R —_— i
[1] 915 [1] 755 [1] 860 Dry. Conducted within sandy gravelly clay with gravel of chalk.
990 837 2 942
056 891 3 010
20 958 4 067
7 001 1
23 052 & 0
[F 264 7 74 7 7
7 302 £ 05 £ 30
8 346 9 39 9 263
9 374 0 78 0 298
10 406 350 3 385
2 46 417 5 431
2554 0 2524
2591 5 2563
30 2628 31 2621 Pit reference
36 2660 42 2664 Pit depth (m) 3.015
40 2675 47 2680 Pit width (m) 0.50
46 2700 64 2700 Pit length (m) 1.85
53 721 79 2720 Depth to standing water (m) -
58 730 92 2740
66 742
72 750
75 755
80 758
85 762
93 770 Es 55550
M. AepEh. () 3015 3015 015
Effective depth (mm bgl)] 915 755 860
Effective drop (mrm), 100 260 155
25% effective depth (mm:bgh)| 190 070 14
50% effective depth (mm by 465 2385 43
75% effective depth (mm:bgh) 740 2700 72
[ s (min)] 4.2 | 5.5 | 6 ]
[ s (min )| 40 | 46 | 87 |
Vize e (i) 0.51 0.58 0.53
gy L) 3.51 3.89 3.64
tarsias (0] 36 41 81

tion:Rate (m/sec)| 6.75E-05 | 6.17E-05 | 3.02E-05
ation Rate (mm7/hr) 2.43E+02 | 2.22E+02 | 1.09E+02

Time (mins)
0
1500 k

10

[
@
=1
=1

-
=)
=1
=1

i
o
=1
=1

Depth (mm bgl)

i
©
=1
=1

2000

2100 -

2200 -

2300

2400

2500 -

2600

2700

2800

2900 -

3000

3100

3200

~a~Test 1 =~-Test2 ~~Test3

Infiltration calculated to method in BRE Digest 365 (2007) Soakaway Design
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Trial Pit Soakage Test Summary Sheet RN
N N

BRE Digest 365 (2007) Soakaway Design SNSERN
R \\\

THEEDIE EVANS COMSRITNG

ot
Lz

S

X

Site: Bonhams Field, Yapton
Test Pit Reference: TP1/SA1
Site Refererice: 1608013.001
Client: Seaward Properties Ltd
Operator: ML
Test Date: 6th September 2016

Test 3

Test 1 Test 2
S s R SR R

Ground Conditions:/ Comments.

Dry.
Conducted in predominantly slightly gravelly sandy clay with gravel of chert.
As test 1 failed to drain fully, tests 2 and 3 were not carried out.

&

Bit reference [ EERERBATLY
Pit depth (m) 2.50
Pit width (m) 0.50
Pit length (m) 1.70
Depth to standing water (m) -

Mz, depth {mm| 2500

Effective depth (mm bgl) 235

Effective drop (mm) 265

25% effective depth (mm:bgh)| 551

50%: effective depth:(mim bgl) 868

75%: effective depth-(mini bgl) 184
[ s (min)] 224 | | ]
L B (min)| I I J

Vipage (m7)

EETh Gala]
ts:gs (N}

tion Rate (m/sec).

ation Rate (mm/hr)

Time (mins)

0 60

1000

1100

[
w
=1
=1

Depth (mm bgl)

1400

1500

1600

1700

1800 -

1900

2000

2100

2200 -

2300

2400 |

2500

~a~Test 1 =~-Test2 ~~Test3

Infiltration calculated to method in BRE Digest 365 (2007) Soakaway Design
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Flood Risk Assessment— Bonhams Field

Appendix G: Surface Water Calculations

Project Ref: 5168053 Page 24 of 28 December 2016
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Flood Risk Assessment— Bonhams Field

Appendix H: Southern Water Correspondence

Project Ref: 5168053 Page 25 of 28 December 2016
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Contact info

West Sussex CC - Kevin Brook Kevin.brook@westsussex.gov.uk
ArunDC Tom Callaway Thomas.callaway@arun.gov.uk
LLFA West Sussex CC & Arun DC See Kevin Brook

Water Authority Southern Water Thomas Clark

T. 0330 303 0118
Clark, Thomas <Thomas.Clark@southernwater.co.uk>

Environment Agency | Jonathan Denham 02030 257133 Jonathan.denman@environment-agency.gov.uk
Tom Baker
Adrian Davis adrian.davies@environment-agency.gov.uk
WA
SouthernWa
ter0l

andards has been sawplsted

R YSR
N

SRD

{
} )

. R \ 3 . 2

Philip O Teale ARt Devaloper Servicas

AKS W td i ! N Sauthen Water

118 High Straet i S PRGOS LSS

Th ot Dusiter : 3

Sa nolon R ~ ‘{\

Hampshits } R —— :

S04 2AA ’ SO21 paw

Ouy Refesenca:
LAXW-CC-00A048
Nate:

& AuGust 2018

cton, West Bussex,

A

Baar M. Veole,

We have completzd the capscily check for the shove dsvaloprent stte ang e
rasuiis are &

e &

Faul capacity chenk:

There s cuwenidly inadequsle capscly within the foul sewerage nstwork o
accomimodate & foul flow of 28 ¥e &t manhole refmrence BUET34401.
proposed deveicoment would increase flows o the public sewersge syster

G progeities and laid may be dublent 1 4 great kof fleading as & «
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provide sullicient capacity io senvize the develuoment.
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Mampski

P, R0EY 2WW
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00 Trem propesed davelopmernt site, Rights ave nat lsau
1o Wastewater Treatment Works, Fiease notg that connectio

ta the WIW wid have o be aureed by Sowhem Water Sewvives before bei
nut.

machanism theough v
squasted (by the dovelooey) and grovided to
carry oub off site rainforceiment works W order
oul How to he accommosated within the focal
;tor she

ion 98 of the Watar industry Act 1921 provides a #
mfrastuctuie can be ¢
iovation. Akernativet

disin & spe
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SEWETRYT
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