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1.1 Background
1.1.1 Bright Plan Civils is instructed by Mr D. Tobin to prepare a Flood Risk Assessment & Conceptual Drainage
Strategy to accompany a planning application for a new dwelling at Green Gables, Northfields Lane,
Westergate, Chichester PO20 3UH.
1.1.2 This report has been undertaken in accordance with National Planning Policy Framework (NPPF) and
The Planning Practice Guidance on the use of SuDS for achieving sustainable development.
1.1.3 The proposed development will involve the construction of a single residential property, as
demonstrated within the site layout, contained within Appendix A of this report.
1.1.4 In preparing this report, Bright Plan Civils has referred fo the following documents and information:
e Environment Agency Flood Maps for Planning
e Long Term Flood Risk Information; Flood Risk Maps
e Arun District Council, West Sussex County Council and Southern Water Drainage Records
e British Geological Survey Records
1.1.5 This document has been prepared fo assess drainage constraints and propose a drainage strategy that
is appropriate for the design life of the development, without causing off-site impacts from run-off in a
design event.
1.1.6 This report has been prepared for the benefit of the named Client only.
1.2 Site Location and Description
1.2.1 The proposed development is located to the rear of the existing property, Green Gables, located on
Northfield Lane in Westergate. A site location (D2008-PL-100 ‘Site Location Plan’) has been prepared
and is contained within this report.
1.2.2 A topographical survey has been conducted of the area of proposed development and is contained
within Appendix B.
1.2.3 The topographical survey demonstrates levels in the range of 11.875m AOD and 11.479m AOD, with falls
prevailing fo the east and south-east.
1.2.4 Figure 1, below, demonstrates the wider fopography in relation fo the site.
Mr D. Tobin 6
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1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

1.2.10

1.3

1.3.1

1.3.2

The proposed development will replace an existing swimming pool located within the rear grounds of
Creen Gables. The area is not understood fo be served by any formal drainage infrastructure, with
infilfration and overland run-off prevalent as a means of surface water disposal.

There is an ordinary watercourse located beyond the eastern boundary of the site, which flows in a
southerly direction. It has been stated by Arun District Council that this watercourse is fo be re-graded
by the adjacent Developer, whilst the culvert to the south-east of the site under the 'unmade’ track is
fo also be upgraded. The client has confirmed that Taylor Wimpey has upgraded the culvert which runs
underneath the access at Elderbemry House, as was intended, as referred to by Arun District Council.

A 'Main River' is located on Northfield Lane, flowing in a southerly direction. This ‘Main River' is located
along the western side of Northfield Lane.

A watercourse is also present along the eastermn side of Northfield Lane, to the west of the proposed
development, also flowing in a southerly direction. Records indicate that this watercourse diverts east,
along the boundary of ‘The Croft' and 'Orchard Cottage’, linking with the watercourse referred to in
1.2.5. The watercourse is culverted in sections, allowing for the private access construction to a number
of properties on Northfield Lane.

The site fotals 916m2 (0.09Ha), inclusive of the access drive which is partially constructed as this serves
the neighbouring property (Elderberry House). This access drive is to be extended to provide access to
the proposed dwelling.

The area of proposed development has an existing impermeable totalling 162m? as demonstrated on
drawing D2008-PL-200 ‘Impermeable Area Comparison’.

Ground Conditions

Site-specific geotechnical investigation has not been undertaken at this time, therefore reference has
been made to the British Geological Survey (BGS) welbsite in order to gain an understanding of the
anticipated geology.

The BGS Geology of Britain Viewer indicates a Bedrock geology consisting of ‘London Clay Formation —
Clay, Silt and Sand’, as demonstrated in Figure 2.
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Figure 2. BGS Geology of Britain Viewer - Bedrock Geology

1.3.3 Superficial Deposits are recorded as 'Head — Gravel, Sand, Silt and Clay' as demonstrated in Figure 3.

Wy

Figure 3. BGS Geology of Britain Vlewer - Superifical Deposits

1.3.4 The BGS website provides access to the National Geoscience Data Centre's collection of onshore
scanned boreholes, shafts and well records. In the absence of site-specific investigation, these records
have also been referred to. Figure 4, below, demonstrates the locations of these boreholes.
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Figure 4. National Geoscience Data Centre Borehole Records (BGS)

1.3.5 As is evident from Figure 4, there are no boreholes located within the immediate vicinity of the site,
specifically which fall within the same geological classification(s) as detailed in 1.3.2 and 1.3.3. The
nearest borehole which falls within the same geological classification is located approximately 0.60km
south-west of the site, as demonstrated in Figure 5.
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Figure 5. National Geoscience Data Centre Borehole Records (BGS)

1.3.6 The borehole in question (SU0NW71) has a recorded depth of 6.70m. The recorded geology is
consistent with the anfticipated strata, confirming ‘Head Gravel' to depths of up to 4.40m below ground

Mr D. Tobin 9
Green Gables, Northfields Lane, Westergate, Chichester PO20 3UH

ARUND IS$I§8T(%G?\B?RL%Q1%]I IPL



1.3.7

1.3.8

1.4

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

1.4.6

1.4.7

1.4.8

ARIGHT PLAN L n

level, in addition fo ‘London Clay' (5.70m to 6.70m below ground level). ‘Raised Beach Deposits’' were
also encountered, at depths ranging from 4.40m to 5.70m below ground level.

CGroundwater was encountered at a depth of 3.40m below ground level, with the surface level recorded
as 11.60m AOD, which is at broadly the same level as the site. The works were undertaken in August,
however, when it would be expected that groundwater levels would not be at their peak.

A copy of the BGS records reviewed can be found within Appendix C of this report.

Groundwater
Winter groundwater monitoring has not yet been undertaken at the site.

The borehole records reviewed in Section 1.3 ‘Ground Condifions' identified groundwater at a depth of
3.40m below ground level (at 8.20m AOD) although the investigative works were undertaken during a
seasondlly dry month (August), therefore not likely representing 'peak’ groundwater levels.

In acknowledgement of nearby development within the immediate vicinity of the site, it is noted that
information relating to groundwater investigation is publicly available on the Arun District Council
Planning Portal, which has been referred to. It is acknowledged, however, that this information cannot
be relied upon in the design of site-specific drainage proposals for the development for which this Flood
Risk Assessment and Drainage Strategy has been prepared in relation to, although provides steer.

It is noted that groundwater was recorded at depths in the range of 600mm to 800mm below ground
level within the immediate vicinity of the site.

In consultation with Arun District Council's Drainage Officers, it has been stated that ‘Groundwater has
a significant conftribution to flooding in this area’.

Site-specific groundwater investigation and subsequent monitoring shall be undertaken during the
winter period spanning from October to March in order to validate drainage proposals prepared for the
sife.

Mapping managed by MAGIC (magic.defra.gov.uk) provides geographic information concerning the
natural environment from across government. This mapping tool has been referred to in order to confirm
whether the site is located within either any groundwater source protection zones or groundwater
vulnerability zones.

The site is located within an 'Unproductive’ Bedrock aquifer, as confirmed in Figure 6, and a ‘Secondary
A' bordering a ‘Secondary (undifferentfiated)' Superficial Drift aquifer as shown in Figure 7.
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1.4.9 ‘Unproductive’ aquifers are, largely, unable to provide usable water supplies, whilst ‘Secondary A’
aquifers are aquifers that comprise permeable layers that can support local water supplies and can
also form an important source of base flow to rivers. ‘Secondary (undifferentiated)’ aquifers
demonstrate variable characteristics and cannot be further defined.

1.4.10 The Groundwater Vulnerability Map (Figure 8) confirms that the site falls within a ‘Low' Groundwater
Vulnerability Zone. Such areas provide the greatest level of protection to groundwater from pollution,
owing to the low-leaching characteristics of the associated soils.
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Figure 8. DEFRA Groundwater Vulnerability Map

1.4.11  The site is notf indicated as falling within, or in the vicinity of, any Drinking Water Safeguard Zones or a
Source Protection Zone.

T2IINE BEAGRATONS

Figure 9. DEFRA D}inking Water Safeguard Zones ;:na Source Protection Zone Map

1.5 Existing Drainage

1.5.1 The local Water Authority is Southern Water, who provide sewerage services within the area. Public
sewer records have been obtained from Southern Water, as contained within this report in Appendix D.

1.5.2 Surface Water:

i. The Southern Water public sewer records (Appendix D) show no public surface water sewers
within the immediate vicinity of the site.
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The nearest public surface water sewer is located south of the site, located in the carriageway
of B2233, with a recorded depth of 960mm.

There is no existing formal drainage arangement at the site where the proposed dwelling is to
be located.

Run-off is understood to follow the natural topography, with infilfration also occurring, with the
surrounding Main River and ordinary watercourse network offering the predominant means of
surface water drainage in the local vicinity. It is understood that, downstream, the watercourse
network communicates with the public sewer network.

As dlready confirmed, a watercourse exists beyond the eastern boundary of the site which falls
to the south. The adjacent developer, Taylor Wimpey, has recently undertaken works in relation
fo this watercourse, including upgrade works to the culvert at the access to Elderbery House
(neighbouring property).

Creenfield runoff rate (Qbar) has been calculated to be 0.2l/s based on the site area of 916m?2.
An assessment as to the run-off rate of the proposed positively drained area is confirmed within
Section 3 - 'Proposed Development'.

1.5.3 Foul Water:

The Southermn Water public sewer records (Appendix D) show a 150mm dia. public foul water
sewer located in Northfield Lane, falling in a southerly direction. This sewer diverts to the east
along the boundary of 'The Croft' and 'Orchard Coftage’, to the unnamed road off of which
the proposed dwelling is to be constructed. The nearest point of connection (MH%602) has a
recorded depth of 1.70m (invert level 9.13m AOD).

1.5.4 Highway Drainage:

vil.

viil.

Northfield Lane, to the west of the site, drains 'over the edge' to the adjacent verge, with run-
off also being captured by the ordinary watercourses alongside the road.

The unnamed road off which the proposed property is to be constructed also drains ‘over the
edge', with no formal road gullies and/or piped network evident. The ordinary watercourse
network provides the primary means of surface water drainage.

Arun District Council has confirmed that the adjacent Taylor Wimpey development will be
undertaking improvement works to the ditch to the east of the proposed development in
conjunction with wider construction works associated with that development. The client has
confirmed that the culvert upgrade works at the access to Elderbernry House have dlready been
completed.
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3 PROJBARITY
2.1 Sources of Information
2.1.1 The NPPF requires that all sources of flooding are considered being Tidal, Fluvial, Pluvial, Groundwater,

Sewers and Man-made reservoirs/canals.

2.1.2 The likelihood of the site flooding has been established by reviewing the following information:

Environment Agency Flood Maps for Planning

¢ Long Term Flood Risk Assessment Surface Water Flood Risk Maps
e Long Term Flood Risk Assessment Reservoir Flood Risk Maps
e Arun District Council/West Sussex County Council Strategic Flood Risk Assessments
o Consultation with Arun District Council (LPA) and West Sussex County Council (LLFA)
2.2 Flood Maps and Modelling
2.2.1 Flood Maps for Planning confirms that the site is located predominantly in Flood Zone 2, although the

proposed access falls within Flood Zone 3. The extents of Flood Zone 3 have been confirmed as being
classified as Flood Zone 3a, following review of the Arun District Council Strategic Flood Risk Assessment.

Definition

Land having a less than 1 in 1,000 annual probability
of river or sea flooding. (Shown as ‘clear' on the Flood
Map — all land outside Zones 2 and 3)

Flood Zone
Zone 1 Low Probability

e

Zone 3b The Functional Floodplain

RS TRER
§§§ 4 k 2 Bl N Loty

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. (Not separately distinguished from Zone 3a
on the Flood Map)

R AL \\\\\\'\t’.\\ kS
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2.2.3

2.2.4

2.2.5

2.2.6

ARMGHT PLA
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Figure 10. Flood Maps for Planning (Gov.uk)

In light of the site's flood zone classification, Product 4 data has been obtained from the Environment
Agency. The Product 4 data can be found, in full, in Appendix E.

The Product 4 data demonstrates that the site is susceptible to flooding in the 0.1% AEP defended and
undefended fluvial scenarios as per the modelled flood mapping provided (Flood Zone 2). The
proposed access is susceptible to flooding in the 1% defended and undefended fluvial scenarios as
demonstrated by the same mapping (Flood Zone 3).

The defended and undefended fluvial modelled flood outlines inclusive climate change mapping also
supplied demonstrates increased susceptibility to the site in the 1% AEP + 45% and 1% AEP +105%
undefended fluvial scenarios.

Modelled flood levels have been provided by the Environment Agency as part of the Product 4
response issued. In total, 2 No. nodes with associated levels have been provided. All levels are stated as
having been taken from the Aldingbourne Flood Risk Mapping Study, completed in 2015 by JBA
Consulting (Defended only), plus climate change allowances (2016).

The modelled flood level data provided by the Environment Agency is summarised, below;

Water Lavels: Fiuvial Undefended

Eastings | Northings 5% 1% 1:@;;2)6 1:’:;%{,36 ?‘ngj 0.1%
493891 105680 - - - - 11.81 -
423903 1056385 - - - - 11.85 -

Mr D. Tobin
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Eastings

Northings

1% +CC
(35%)

1% +CC
{45%)

1% +CC
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0.1%

N

483891

105690

11.81

11.77

k3

493803

105685

11.85

11.83

2.2.7

2.2.8

229

2.2.10

The modelled flood level data confirms a level of 11.85m AOD in both the defended and undefended
1% AEP + 105% CC fluvial event.

When the modelled flood levels are considered in comparison to the topographical survey levels, there
is potential for flooding to occur to depths of up to 371Tmm, based on the lowest level on site of 11.479m
(south of the proposed dwelling).

The Long-Term Flood Risk Map for Rivers or the Sea (Figure 11) indicates the site and immediate
surrounding areas are deemed to be at ‘Medium' risk of flooding from such sources. A 'Medium' risk is
defined as a 1% to 3.3% chance of flooding from such sources each year.

R
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Figure 11. Long-Term Flood Risk Map - Rivers or the Sea (Gov.uk)

The Long-Term Flood Risk Map for Surface Wafter indicates a ‘Very Low' to ‘Low' risk of surface water
flooding to the site, although within close proximity of areas defined as being at ‘Medium' to 'High' risk
of surface water flooding, as demonstrated in Figure 12. ‘Very Low' risk areas carry a chance of flooding
of less than 0.1% each year, whilst ‘Low’ risk is defined as 0.1% to 1% each year.
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Figure 12. Long-Term Flood Risk Map - Surface Water (Gov.uk)

2.2.11  Figures 13, 14 and 15 demonstrate the anficipated depths of surface water flooding in ‘High', ‘Medium'
and 'Low' risk scenarios. The areas deemed to be at 'High' risk of surface water flooding have indicated
depths of flooding of 'Below 300mm’'. ‘Medium' risk scenarios demonstrate isolated extents where
anticipated depths of flooding increase, to ‘300 to 900mm’, whilst in ‘Low’ risk scenarios the extents of
flooding in the range of ‘Below 300mm' to ‘300mm to Y00mm’' are increased.

Surface water fland rish: water depth in a bigh risk soeparic
£

e depth (mitlimetras)

aw 300w O Lacation you selfentes

B tver sodme §8 300 2 390mm
Figure 13. Long-Term Flood Risk Map - Surface Water, ‘High’ Risk Scenario (Gov.uk)
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Figure 15. Long-Term Flood Risk Map - Surface Water, ‘Low’ Risk Scenario (Gov.uk)
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2.2.12 Thesite is not shown to be at risk of flooding from reservoirs.
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Figure 16. Long-Term Flood Risk Map - Reservoirs (Gov.uk)
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2.3 Strategic Flood Risk Assessment

2.3.1 Arun District Council has published a Level 1 Strategic Flood Risk Assessment, dated August 2016.

2.3.2 The SFRA confirms that 8 No. properties flooded in Northfield Lane in February 2014. In consultation, Arun
District Council Engineers confirm that it is not known whether flood water entered any of the properties.

2.3.3 Mapping contained within the SFRA confirms that the site is located in Flood Zone 3a.

2.3.4 Additional mapping confirms that the site and wider area is deemed to be highly susceptible to
groundwater flooding (>75%), a fact reaffirmed by Arun District Council Engineers, who have confirmed
that groundwater has a significant contribution to flooding in the area.

2.3.5 As the site falls within Flood Zone 2, with the access passing through Flood Zone 3, a Sequential Test is
required. This has been undertaken by Neame Sutton Chartered Town Planners.

2.3.6 Extracts and mapping from the Arun District Council SFRA can be found, along with correspondence
with Arun District Council Engineers, within Appendix F.

24 Historic Flooding

2.4.1 As confirmedin 2.3.2, it is noted that flooding has occurred in Northfield Lane and the surrounding areas
historically.

2.4.2 8 No. properties are confirmed as having been affected by flooding associated within groundwater in
February 2014.

2.4.3 As part of the Environment Agency's Product 4 response, it has been confirmed that the Environment
Agency do not hold any records affecting the site directly, although acknowledge their records are not
comprehensive, as the Lead Local Flood Authority's or Local Planning Authority's are recognised as
being.

2.4.4 Despite the Environment Agency holding no records of historic flooding affecting the site directly, a
nearby event was recorded in the area in 1060 (Flood Event Code: 1977). The source of flooding was
‘drainage’ related.

2.5 Lidsey Surface Water Management Plan

2.5.1 The site is covered by the Lidsey Surface Water Management Plan, falling within Southern Water's Lidsey
Wastewater Treatment Works (WWTW) Catchment.

2.5.2 The Lidsey SWMP makes reference again to historic groundwater flooding within the area.
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2.6 Summary of Flood Risk

2.6.1 The potential sources of flooding are:

Medium

The site is located predominantly within Flood
Zone 2, dlthough the proposed access falls
within Flood Zone 3.

The Long-Term Flood Risk Map for Rivers or the
Sea indicates that the site and surrounding
Rivers and Coastal arecs is deemed to be at ‘Medium' risk of
flooding from such sources.

There is a '"Main River' in Northfield Lane, along
the western side of the road. It is stated in the
Lidsey SWMP that when this river overtops, it
overloads the adjacent land drainage system,
and is also exacerbated by high groundwater
levels.

‘Very Low’ to ‘Low’

The Long-Term Flood Map for Surface Water
indicates the site as being at ‘Very Low' to 'Low’
risk of flooding from surface water, although
within the vicinity of areas deemed to be at
increased risk (‘Medium' to 'High' risk]).

The topographical survey levels provided
indicate fall to the east/south-east, away from
the proposed dwelling/site.

Surface Water

Improvements are proposed in relation to the
watercourse fo the east, fo be undertaken by
the adjacent developer. Improvements
(Uupgrade works) have dlready been completed
in relation fo the culvert at Elderberry House.

‘High’

Groundwater is identified as contributing heavily
tfowards flooding in this location, with mapping
suggesting the site is heavily susceptible to
groundwater flooding, as per mapping
contained within the Arun District Council SFRA.
Historic flooding, linked to groundwater, has also
been recorded nearby. Groundwater also
impacts upon the nearby '‘Main River', which in
furn can overtop and then place addifional
strain on the surrounding land drainage network.

Groundwater
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‘Low’

It is understood the that local drainage network
(ordinary watercourse) discharges to the
Southern Water public sewer network to the
Sewers .
south of the site.

There are no known instances of sewer flooding
within this location, therefore the risk of sewer
flooding is deemed o be ‘Low’.

None

Artificial Sources The site is not shown to be aft risk of flooding

due to artificial sources.

2.6.2 The site is most suscepftible to groundwater flooding of all of the sources assessed. It is acknowledged
that groundwater issues impact upon flooding from other sources. The ‘Main River' in Northfield Lane is
impacted by fluctuating groundwater levels, and if/when the river overtops, this has a detrimental
impact upon the ordinary watercourse network which provides land drainage functionality within the
vicinity of the site.

2.6.3 The drainage system for the proposed development shall be designed to provide capacity up to the
design event and also consider potential exceedance routes, as so not to increase the risk of flooding
on-site, or off-site. The constraints associated with the risks of flooding from the sources assessed shalll
also be considered in preparing a suitable drainage system.
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3.1 Description of Development

3.1.1 The proposed development will involve the construction of a single residential property, to the rear of
the existing property, 'Green Gables'. The proposed development is demonstrated in the architectural
development proposals contained within Appendix A.

3.1.2 The type of development falls within the ‘More Vulnerable' classification (Flood Risk and Coastal
Change Table 2) and is appropriate in Flood Zone 2 (Flood Risk and Coastal Change Table 3). The
processed access with require fraversing an area designated as Flood Zone 3.

Essential Highly More Less Water
Infrastructure Vulnerable Vulnerable Vulnerable Compadtible
Flood Zone 1 < N < < N
Flood Zone 2 W Exception Test < ¥ .
Required
Flood Zone 3a+ Exception Test X Exception Test < =
Reqguired + Required
Flood Zone 3b* | Exceptions Test X X X G
Required *
N s

3.1.3 The proposed development will increase the areas of hardstanding impermeable surfacing at the site,
however, the introduction of SuDS will be used where possible in order fo prevent any increase in the
rate of run-off generated by the site.

3.1.4 The post-development impermeable area has been determined fo be 170m2 (0.02Ha).

3.1.5 The above stated post-development impermeable area represents a negligible increase of 8m2 — less
than 5%.

3.1.6 The use of Sustainable Drainage System (SuDS) methods and techniques (where site conditions and
constraints allow) within the bounds of the site (whilst adhering to the SuDS hierarchy as stated within
Building Regulations (Part H) and The CIRIA SuDS Manual C753) will be used to provide a betterment of
surface water run-off compared to the existing site.

3.1.7 The specific Surface Water and Foul Water drainage proposals are detailed in Section 4 of this report.
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Sequential Test

The site falls predominantly within Flood Zone 2, although the access will be located within Flood Zone
3, therefore meaning that a Sequential Test should be undertaken.

The site has been set out sequentially as so fo position the building wholly within Flood Zone 2 and
located within an area of the site at the highest point of elevation possible.

A Sequential Test has been undertaken by Neame Sutton Charfered Town Planning Consultants which
has concluded that there are no suitable alternative sites available which are at a lower risk of flooding
(i.e. located within Flood Zone 1).

Exception Test

Table 3 within Paragraph 067 of Flood Risk and Costal Change confirms that developments classified as
“More Vulnerable" require an Exception Test for Flood Zone 3a. Parts of the proposed development site
fall within Flood Zone 3a, specifically the proposed access.

Paragraph 164 of NPPF confirms that the Exception Test should be informed by a strategic or site-specific
flood risk assessment, and that two parts of the test apply. Both elements of the Exception Test should
be satisfied for development to be allocated or permitted;

i. The development would provide wider sustainability benefits to the community that outweigh
flood risk, and;

ii. The development will be safe for its lifetime taking account of the vulnerability of its users, without
increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.

At present, Arun District Council is unable to demonstrate that it is able to fulfil its 5 Year Housing Land
Supply, meaning that the provision of this additional single dwelling will provide wider sustainability
benefits to the community.

In view of the risk(s) of flooding to the site, and the flood zone classification (Flood Zone 2 and 3)
mitigation is proposed to ensure that the development is safe for its lifetime, without increasing flood risk
elsewhere, and reducing flood risk overall. Full details of the mitigation proposed are detailed within
Section 6 — 'Residual Risk and Mitigation'.
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5.1 Surface Water
5.1.1 The SUDS manual and Building Regulations set out a hierarchy of drainage methods to ensure that

developments maximise the use of sustainable drainage techniques. The hierarchy favours infilfration
methods of disposal over other methods such as watercourse and sewers, as detailed below;

i. Utilise infiltration techniques
ii. Attenuate rainwater in ponds or open water features for gradual release
iii. Attenuate rainwater by storing in tanks or sealed water features for gradual release
iv. Discharge rainwater direct to a watercourse
V. Discharge rainwater to a surface water sewer/drain

Vi, Discharge rainwater to a combined sewer

Living Roof No Not suitable in view of client's
development proposals.

Basins and Ponds (such as | No Proposed arrangement unlikely to

Weftlands, Balancing Ponds, dllow the inclusion of such features,

Detention Basins, Retention Ponds) whilst also not realistically in keeping

with the size and scale of the
development (1 No. unit).

Filter strips and swales Yes No initial constraints identified.
Infiltration Devices No* Groundwater is acknowledged as
being present at shallow depths (likely
- Soakaways to be 600mm to 800mm below ground
- Infiltration trenches and basins level), although monitoring is yet fo be

undertaken at the site. It is not
anticipated that infiliration will be
viable given the shallow depths at
which groundwater is understood to be

present af.
Permeadble surfaces and filter | Yes Although infiltration may not be viable,
drains (such as gravelled areas it may be possible to infroduce such
and porous block paving measures (permeable surfacing) in
order to provide shallow attenuation, if
fanked.
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Tanked systems (such as oversized | Yes No initial constraints, although highest
pipes or cellular tanks) ranking options in terms of drainage
hierarchy should be considered as a
priority.

5.1.2 Although it is anticipated that groundwater will be present at shallow depths, the use of infilfration
methods and techniques shall still be implemented where constraints will allow.

5.1.3 It is proposed that a 'hybrid' solution will be infroduced fo serve the new dwelling.

5.1.4 With groundwater assumed at a depth of 600mm to 800mm below ground level (winter monitoring is fo
be undertaken to confirm this) it is proposed that the access drive will be of 'free draining' gravel
construction, serving its own area only. It is proposed that the drive will be left to infiltrate.

5.1.5 The roof and remaining areas of hardstanding will be served by a shallow cellular (tank) storage system,
with a controlled discharge to the watercourse to the front (east) of the proposed dwelling.

5.1.6 It is proposed that a Permavoid 'tank’ (or similar) measuring 8.00m x 2.00m x 0.400m will be introduced
providing a storage volume of 6.08m3 (based on 95% voids).

5.1.7 The provision of a Permavoid ‘tank’ will allow storage to be provided with minimum cover depths where
vehicular loading will occur, as is required given the shallow nature of the system, dictated by the outfall
depth (ordinary watercourse). If alternative solutions are to be sought, minimum cover depths and
loading shall be required in relation to alternative products, to ensure compliance.

5.1.8 Flows will be restricted to a rate of 2I/s in order to reduce blockage within the system.

5.1.9 The connection to the adjacent watercourse will be subject to Ordinary Watercourse Consent from
Arun District Council. Clearance works and addifional improvements shall be considered as part of the
post-planning Ordinary Watercourse Consent application, however must be co-ordinated with the
works proposed by the adjacent developer (Taylor Wimpey).

5.1.10 The proposed surface water drainage arrangement is shown on drawing D2008-PL-300 ‘Conceptual
Drainage Strategy’.

5.1.11  Allowances have been made for both climate change (40%) and urban creep (10%) with a 1-in-100-
year storm event also being accommodated.

5.1.12  The strategy above will ensure that there is no increase in the rate of run-off leaving the site, therefore
no increase in the risk of flooding from this source.

5.2 Treatment

5.2.1 The use of permeable, free-draining gravel construction for the drive will ensure that the associated run-
off will receive a level of freatment required by the SuDS manual, with hydrocarbons being filtered by
the aggregate layer(s).

5.2.2 In accordance with the CIRIA SuDS Manual C753 regarding methods for managing pollution risks, the
risk posed by surface water runoff to the receiving environment depends on the pollution hazard at the
site {the source), SuDS treatment tfechniques (the pathway), and the sensitivity of the environment (the
receptor).

5.2.3 The simple index approach considers whether SUDS tfechniques are appropriate for the site. The states
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that for SUDS components to deliver adequate freatment, the total pollution mitigation index for each
confaminant type should equal or exceed the pollution hazard index.

The SuDS Manual outlines three categories of pollution hazard identification, which vary depending on
proposed land use, which are as follows:

¢ Total Suspended Solids (TSS).

e Metals (M).

e Hydrocarbons (H).

In accordance with C753 Table 26.2, the proposed land uses at the site are categorised as follows:

¢ Residential Roofs and non-trafficked areas — very low/1SS=0.2/M=0.2/H=0.05

In accordance with C753 Table 26.3, the values of SuDS Mitigation indices are provided for permeable
paving:

e Permeable Gravel Drive — TS8=0.7/M=0.6/H=0.7

As the pollution hazard index does not exceed any pollution mitigation index for any contaminant type,
the proposed SuDS methods will provide sufficient treatment for the proposed development.

Foul Water Drainage

Itis proposed that the new dwelling will connect to a dedicated foul water drain laid in the neighbouring
property's rear garden (Elderberry House), which has downstream connectivity with Southern Water's
public sewer network. This foul water drain is already in place.

Post development, there will be an estimated increase in peak foul water flows to 0.046 I/s (based on
Design and Construction Guidance - DCG).

Recent changes fo infrastructure and connection charges (OFWAT Charging Rules) place the onus on
the sewerage undertaker to reinforce their network should there no longer be sufficient capacity to
serve the new development. Funding for this is provided by revised charging arrangements for
infrastructure and connection charges for each dwelling constructed comprising a Network
Reinforcement Charge and Site-Specific Charges. The revised charging arrangement (funded by the
developer) covers alterations fo the Existing Sewer Network and the sewerage undertaker remains
responsible for the cost of reinforcing their Strategic Assets. The developer is responsible for connecting
the development to the public sewer network.

Climate Change

In July 2021 the Environment Agency updated the latest climate change allowances (available online
at hitps://www.gov.uk/guidance/flood-tisk-assessments-climate-change-allowances), which supports
the NPPF in making an allowance for climate change within flood risk assessment. The allowances
provide predictions of anficipated change for peak river flow by river basin district and peak rainfall
intensity.
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5.4.2 The table below shows the anficipated changes in exireme rainfall intensity. For flood risk assessments,
both the cenfral and upper end allowances should be assessed to understand the range of impact.

Total potential Total potential Total potential
Appliesacross all-of change anticipated | change anlicipated | change anticipated
England for the '2020s' (2015 | for the '2050s' (2040 | for the '2080s' {2070
to 2039) 1o 2069) to 2115)
Upper End 10% 20% 40%
Central 5% 10% 20%

5.4.3 Based on the latest allowances, an increase of 20% should be applied to peak rainfall fo this
development, with a review undertaken to determine the impact of a 40% increase.

5.5 Urban Creep

5.5.1 The West Sussex County Council Lead Local Flood Authority Policy for the Management of Surface
Water confirms the requirement where allowances for urban creep is concerned.

5.5.2 In view of Table 5.2 {‘'Impermeable Area Allowances for Urban Creep'), an allowance of 10% has been
considered in relation to the proposed development.
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6.1 Residual Risk
6.1.1 The following residual risks have been identfified in relation fo the proposed development:

i. Flooding of buildings within flood zone
ii. Increased flow through watercourses as a result of climate change causing flooding to the site
iii. Blockage of watercourses as a result of debris or otherwise, causing flooding to the site

iv. Extreme rainfall events that exceed the design criteria used for the drainage system causing
surface water flooding

V. Blockage/failure of the proposed drainage system causing flooding to the site

Vi, Groundwater flooding o the site caused by groundwater levels exceeding the ground surface
level
Vii. Surface water flooding of proposed buildings

6.2 Mitigation

6.2.1 Consideration has been taken to the residual risks stated in Section 6.1, and the following mitigation
measures are proposed:

i. The Environment Agency Product 4 response indicates that the maximum modelled flood level
for the 1% + CC (105%) event is 11.85m AQOD. In view of such, it is proposed that the FFL for the
plot will be set at a minimum of 11.995m AOD. The FFL of the building will therefore be set above
the modelled flood level, with freeboard (at least 145mm) meaning the development will be
safe for its design life. Flood resilient construction methods are suggested, to further safeguard
the property from potential future flooding.

ii. As referred to above, the Environment Agency Product 4 response confirms a modelled flood
level of 11.85m AOD for the 1% + CC (105%) event. The proposed FFL of the property will be set
above this level — providing freeboard, at a minimum of 11.995m AQOD. This will ensure that the
development is safe for its design life. Additional flood resilient construction methods are
suggested to provide further mitigation.

Mr D. Tobin 29

Green Gables, Northfields Lane, Westergate, Chichester PO20 3UH

ARUND IS$I§8T(%G?\B?RL%Q1%]I IPL



Vi.

vil.

viil.

ARIGHT PLAN L n

The adjacent developer has agreed improvements with Arun District Council in relatfion fo
watercourse located to the east of the proposed dwelling, whilst further improvements
(including any necessary clearance works) shall be confirmed in relation to an Ordinary
Watercourse Consent application to be submitted, post planning for this construction of the
dwelling relating fo this FRA. Section 8 — '‘Maintfenance' also confirms actions that shall be
undertaken to mitigate the risk of blockage to the watercourse which could result in flooding, or
an increased risk of flooding, at the site. The site should also be proactive in undertaking Riparian
responsibilities in relation to the watercourse.

The drainage strategy has been developed fo capture run-off up to a 1 in 100-year critical
rainfall event, with 40% allowance for climate change as well as an allowance for urban creep
(10%). However, should a more exireme rainfall event occur, there is the pofential for the
drainage system to be exceeded. The existing topography of the site has been reviewed and
the existing overland flow routes assessed. Flows currently follow the existing topography — falling
to east/south-east towards the watercourse. Existing and proposed drainage infrastructure
should also be considered which can intercept run-off in an exceedance event, including gullies
and channel drains.

The proposed drainage system will attenuate and store run-off up to the design event. Blockage
of the drainage system has the potential fo cause flooding on the site. Surcharged flows will likely
fravel overland to the existing drainage system and watercourse, however maintenance
measures proposed in Section 8 '‘Mitigation' will mitigate the risk of the system becoming
blocked.

The site is known to fall within an area where groundwater, and associated flooding, is known to
be prominent. Monitoring has not yet been undertaken at the site itself, although groundwater
levels are anficipated as being present at shallow depths — at 600-800mm below ground level.
Groundwater flooding would follow the natural topography at the site, falling away from the
property to the east/south-east. The FFL of the property is also to be raised above the existing
ground level — and modelled flood level, set at a level of at least 11.995m AOD.

The risk of surface water flooding is to be mitigated through the raising of the FFL above existing
ground level but also above the modelled flood level of 11.85m AOD (FFL set at a minimum of
11.995m AOD). The topography of the site sees levels falling away from the proposed dwelling,
whilst the current Long-Term Flood Risk Map for Surface Water indicated the site being at ‘Low'
to 'Very Low' risk of surface water flooding. The area of the site where the proposed dwelling is
to be located is currently shown to be at 'Very Low' risk of surface water flooding.

Flood resilient construction methods are suggested to provide further mitigation and
safeguarding in the event of flooding, such measures may include;

Flood doors and/or flood barriers (where flood doors cannot be installed)

Anfi-flood airbricks

Non-return valves on foul and surface water connection points

Raised electrics

Kitchens and bathrooms (where located at ground floor) to be installed using water
resistant materials such as polymer boards and stainless steel

Tiled floors where possible

o Closed cell insultation

o Raised appliances (including boilers and electricals)

0O 0O O O ©
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7.1 Safe Access and Egress

7.1.1 In order to access the site, persons will be required o traverse an area designated as Flood Zone 3. The
proposed dwelling is located within Flood Zone 2.

7.1.2 It is not possible to provide a ‘dry’ route of escape in the event of flooding, and as such, this represents
a residual risk.

7.1.3 Should flooding occur, and persons are able fo leave the site, it is demonstrated that occupants can
remain ‘safe’ within the property — the FFL of the house is to be set atf least 145mm above the modelled
flood level (11.85m — demonstrative of the 1% + CC 105% flood event). Ground floor levels would remain
‘dry’ above this level, whilst the upper floor(s) of the dwelling could also be utilised until a time when
flood levels reside and it is safe to leave the property. It is not anticipated that the potential flood depths
would impede emergency vehicle access.

7.2 Flood Warning

7.2.1 The site is at risk of fluvial and surface water flooding therefore there is a need for a Flood Evacuation
Plan (FEP). This should consider the provision of a Flood Waming System.
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8.1 Proposed Maintenance Regime
8.1.1 Maintenance is required fo ensure the long-term operational performance of the proposed surface

water drainage system.

8.1.2 The drainage system has been designed fo minimise maintenance requirements, however, a number
of key tasks will need to be undertaken so that the system remains in optimal condition. These operations
are summarised in the table below, along with the required frequency of works.

brainpige Sysiem Proposed maintenance / remedial works Requited hequency
feature of works
Inspection and additional cleansing as
. : Annual
Catch pits, gully required.
sumps and drains - Year 1, Year 3, then
Desilting
every 5years
Pipework Jetting to clear blockages As required

8.1.3 Maintenance activities will be the responsibility of the owner/occupier of the new dwelling.
HydroBrake (Flow Control Chamber)

8.1.4 The HydroBrake flow conftrol system is self-activating, relying on upstream hydraulic head to generate
an air-filled vortex within the cenftre of the casing. Once the vortexis initiated water drains down through
a small opening in the back of the device at the designed restricted flow rate.

8.1.5 The flow control device has two measures in case of emergency (i.e. blockage). The first is a door
situated in the front of the unit itself, this can be operated from the surface by a release cable situated
just under the manhole cover which closes under its own weight and does not require any mechanism
tfo operate. The second is a high-level overflow pipe situated with the flow confrol manhole. Both
measures allow the system to drain down freely, until the blockage can be cleared.

8.1.6 The HydroBrake flow confrol chamber will require additional maintenance measures to ensure it
operates as designed. The additional measures are as follows:

e The sump within the flow control chamber should be monitored for build-up of silts and should
be emptied, as a minimum, on the same regime as specified for catchpits previously within this
document

e The drain down door located on the centre of the unit will require inspection and opening
annually, to ensure it is operating as intended

Remedial/Repair Actions

8.1.7 Significant sform events may cause considerable damage fo SuDS and their associated components.
As such, it may be necessary to inspect and carry out essential recovery works to return the feature to
full working order.

Accidental Spillages

8.1.8 It is not envisaged that any materials are to be stored onsite once the development has been
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completed, which could cause maijor spills and potential pollution issues within the drainage system. If
this situation alters in the future consultation with a specialist will be required in order to confirm if any
upgrades o the existing system are necessary.

8.1.9 Minor spillages of fuels and oils will be dealt with by the permeable gravel drive by bio-degrading and
collecting the hydrocarbons respectively.

Future Alterations to the Development

8.1.10  Any future alterations to the development and specifically the drainage system should be confirmed
by a specidalist.
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9.1.1 The proposed development will not result in any increase in run-off from the site, and therefore will not
cause an increase in flood risk off-site.

9.1.2 Attenuation will be provided to restrict the rate of run-off leaving the site.

9.1.3 Improvement works have been undertaken within the vicinity of the site in relation to the ordinary
watercourse network by the adjacent developer (Taylor Wimpey). This has included the improvement
(upgrade) of the existing culvert at the access to Elderbemry House.

9.1.4 Post development foul water flows will contribute an increase within the public sewer network— it is
expected that the foul sewer flow will be 0.046l/s. The responsibility is on the sewerage undertaker
(Southern Water) to ensure that capacity exists in order to support new development though.

9.1.5 The effects of climate change have been considered in the design of the proposed surface water
drainage system, to ensure there is no off-site impact whilst urban creep and the potential for an
increase in flows generated by the site has also been incorporated within the design considerations.
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10.1.1  This site-specific flood risk assessment and drainage strategy report is based on Environment Agency
Flood Maps for Planning, Long-Term Flood Risk Maps, Arun District Council, West Sussex County Council
and Southern Water Drainage Records and British Geological Survey Records.

10.1.2  The proposed development is located to the rear of the existing property, Green Gables, located on
Northfield Lane in Westergate. The dwelling is fo be located in the grounds (rear garden) of Green
Gables.

10.1.3  The topographical survey demonstrates levels in the range of 11.875m AOD and 11.479m AOD, with falls
prevailing o the east and south-east.

10.1.4  The proposed development will replace an existing swimming pool located within the rear grounds of
CGreen Gables. The area is not understood to be served by any formal drainage infrastructure, with
infilfration and overland run-off prevalent as a means of surface water disposal.

10.1.5 The site fotals 916m2 (0.09Ha), inclusive of the access drive which is partially constructed as this serves
the neighbouring property (Elderberry House). This access drive is to be extended to provide access to
the proposed dwelling.

10.1.6  The existing impermeable area fotals 162m?2, following completion of the works, the impermeable area
will amount to 170mz2.

10.1.7  The maijority of the site is located within Flood Zone 2, including the proposed dwelling, although the
proposed access route passes through Flood Zone 3.

10.1.8  There is a varying susceptibility to surface water flooding, ranging from ‘Very Low' to ‘Low’, although
within the wider area within the immediate vicinity of the site, there is an increased risk of flooding from
this source (at a lower lying level), deemed to be ‘Medium' to 'High' risk.

10.1.9  Groundwater monitoring has not yet been undertaken at the site, although it is anticipated that
groundwater will be present at depths in the range of 600mm to 800mm below ground level.
Groundwater and associated flooding are identified as being problematic within the local area.

10.1.10 It is proposed that the access drive will form a confinuation of the neighbouring gravel construction,
which will be 'free-draining’.

10.1.11 The roof area and remaining areda(s) of hardstanding will be served by a Permavoid ‘tank’ (or similar)
measuring 8.00m x 2.00m x 0.400m, with flows discharging to the adjacent ordinary watercourse.

10.1.12 Flows fo the watercourse will be restricted to 2.001/s.

10.1.13 Allowances have been made for both climate change (40%) and urban creep (10%).

10.1.14 Mitigation is provided in view of modelled flood levels, with the FFL to be set at a minimum of 11.995m
AOD — 145mm above the 'peak’ modelled flood level of 11.85m ACD (1% + CC 105% flood event).

10.1.15 The wastewater from the proposed development will discharge to the public foul sewer network, with
connection arrangement to be confirmed subject fo site investigation.

10.1.16 The completion of the development will not increase flood risk on or off-site.

10.1.17 In conclusion, this development is suitable with regards o flood risk and surface water drainage.
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-FOUL WATER STRATEGY-

e  Foul water disposal should adhere to the following hierarchy;

1. Public Sewer

2. Private Treatment Plant

3. Septic Tank and Drainage Field
4. Cesspool
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-DRAINAGE KEY-

e |t is proposed that, post-development, foul flows generated by the
site will outfall to the public foul water sewer network, located to the
south of the site.

Existing Foul Water Drainage Infrastructure

Proposed Foul Water Drainage Infrastructure

s The client has confirmed a new drainage run has been installed to
the rear of the neighbouring property (Elderberry House) for the
proposed dwelling to utilise, providing an 'indirect’ connection to
the public foul water sewer network.

Proposed Surface Water Drainage Infrastructure
Proposed Flow Control Chamber

Existing Open Watercourse

e A 5106 application will be required, and approval will need to be
obtained from Southern Water prior to new flows being connected.

AN Existing Culvert(s)

PSSO

Proposed Overland Flow Route
o Post development 'peak’ foul flows will amount to 0.046l/s (based

on Sewerage Sector Guidance; Construction Design Guidance -
4000l/day, per dwelling).

Low Point

High Point

-SURFACE WATER DRAINAGE-

Surface water disposal should be managed in view of the SuDS
hierarchy;

1. Infiltration
2. Watercourse
3. Public Surface Water Sewer(s)

Site-specific groundwater monitoring and infiltration testing has not
yet been undertaken at the site itself.

It is acknowledged that groundwater is present within the
immediate surrounding areas at depths in the range of 600mm to
800mm below ground level, therefore infiltration is not deemed to
be viable as a means of discharging post-development run-off to
the ground.

It is proposed that a 'hybrid' solution will be introduced to serve the
new dwelling.

The proposed access drive - which will form a continuation of the
adjacent 'Elderberry House' access drive, will be of 'free-draining’
gravel construction, serving it's own area only.

The roof and remaing areas of hardstanding will be served by a
shallow cellular (tank) storage system, with a controlled discharge
to the watercourse to the front (east) of the proposed dwelling.

Flows will be restricted to a rate of 2l/s to the watercourse to the
east of the proposed dwelling.

The connection to the adjacent watercourse will be subject to
Ordinary Watercourse Consent from Arun District Council.

Clearance works and additional improvements shall be considered
as part of the post-planning Ordinary Watercourse Consent
application, however, much be co-ordinated with the works
proposed by the adjacent developer (Taylor Wimpey).

It is acknowledged that significant works have been undertaken
already to the Ordinary Watercourse network within the vicinity of
the site - including upgrades to the culvert(s) to the south-east of
the site.

Allowances have been made for both climate change (40%) and
urban creep (10%) with a 1-in-100-year storm event also being
accommodated.
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Appendix A Development Proposals
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Appendix D Southern Water Public Sewer Records

Mr D. Tobin 41
Green Gables, Northfields Lane, Westergate, Chichester PO20 3UH

ARUND IS$I§8T(%G?\B?RL%Q1%]I IPL



H
’
4

-
{
f
{

!

S
T

e

1 ~ NN S Y ghon TAD
_ - \ L S _ "wxak@ia Haouse

e
i

L The e
\ Oldhen
tares

i
S
H
4.
frmerrraina

L

2T Bungalow

SN

!
i
i

e
51

S

R

%,

)
sy

,; Tnbheghgio
j Haa
i Meadows End] | S T
100m | 150m P “iof S A U

Wastewater Plan A3

Data updated: 20/09/21 Our Ref: 656989 - 1
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ARUN DISTRICT (]

Mark Akmenkalns

Bright Plan Civils Our ref: SSD232596
2 West Barn, Date: 09/09/2021
Norton Lane,

Chichester,

PO20 3AF

Dear Mark Akmenkalns,

Enquiry Regarding Product 4 for Flood Risk Assessment for Green Gables,
Westergate, PO20 3UH.

Thank you for your enquiry which was received on 17 August 2021.

We respond to requests under the Freedom of Information Act 2000 and
Environmental Information Regulations 2004. The information is attached.

The information on Flood Zones in the area relating to this address is as follows:

The site is in an area located within Flood Zone 3 as shown on our Flood Map
for Planning (Rivers and Sea).

Note - This information relates to the area that the above named property is in and
is not specific to the property itself as it is influenced by factors such as the height
of door steps, air bricks or the height of surrounding walls. We do not have access
to this information and is not currently used in our flood modeliing.

Flood Zone definitions can be found at www. gov.uk/guidance/flood-risk-and-
ceastal-change#Table-1-Flood-Zones

Flood Defences
There are no formal raised flood defences in the vicinity of the site.

Model Information
The model used was Aldingbourne Flood Risk Mapping Study, completed in 2015 by
JBA Consulting (Defended only), plus updated climate change allowances (2016).

Flood History

We hold no record of flooding events affecting this site, but a nearby area was
previously flooded in 1960 (Flood Event Code: 1977). The source of the flooding was
drainage.

Please note our records are not comprehensive and may not include all events. |
recommend contacting the Lead Local Flood Authority, West Sussex County
Council or the Local Authority, Arun District Council for a more comprehensive flood
history check.
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FRA advisory text

Name

Product 4

Description

Detailed Flood Risk Assessment Map for Green Gables,
Westergate, PO20 3UH.

Licence

Open Government Licence

Information
Warnings

The flood risk data provided is based on existing EA hydraulic
models with an allowance for climate change. Please note the
climate change allowances provided are not up to date. These
were updated on 27 July 2021.

You should refer to 'Flood risk assessments: climate change
allowances' for the most up to date allowances. You will need to
undertake further assessment of future flood risk using different
allowances to ensure your assessment of future flood risk is
based on best available evidence.

Information
Warning -
background
mapping

0S

The mapping of features provided as a background in this
product is © Ordnance Survey. It is provided to give context to
this product. The Open Government Licence does not apply to
this background mapping. You are granted a non-exclusive,
royalty free, revocable licence solely to view the Licensed Data
for non-commercial purposes for the period during which the
Environment Agency makes it available. You are not permitted
fo copy, sub-license, distribute, sell or otherwise make available
the Licensed Data to third parties in any form. Third party rights
to enforce the terms of this licence shall be reserved to OS.

Attribution

Contains Environment Agency information © Environment
Agency and/or database rights.
Contains Ordnance Survey data © Crown copyright 2021
Ordnance Survey 100024198.

Data Available Online

Many of our flood datasets are available online:
e Flood Map For Planning (Flood Zone 2, Flood Zone 3 |Flood Storage Areas,
Flood Defences, Areas Benefiting from Delences)

o Risk of Flooding from Rivers and Seg

e Historic Flood Map

o Current Flood Warnings




Please get in touch if you have any further queries or contact us within two months if
you’'d like us to review the information we have sent.

Yours sincerely,

Edward Conway

Partnership & Strategic Overview - West Sussex

Environment Agency - Guildbourne House, Chatsworth Road, Worthing, BN11
1LD




FRA Site Boundary & Node Points. Centred PO20 3UH. Created 09/09/2021.
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Product 4 Flood Risk Data Requested by: Bright Plan Civils

Site: Green Gables, Westergate, PO20 3UH

Table 1: Water Levels: Fluvial Undefended

" Noas | i e C\“
\\):“%\@\‘\:::\:_ . . o o 1% + 1% + 1% - .
&E\*&\% Eastings | Northings 5% 1% (35%) s o 0.1%

1| 493891 | 105690 : i i i 181

2 493903 105685 - - - - 11.85

Table 2: Water Levels: Fluvial Defended

S
SR i i 9, o, % + % + % + o,
§§\\§§ Eastings | Northings 5% 1% (35%) (45%) om0 0.1%
1 493891 105690 - - - _ 11.81 1177
2 493903 105685 - - - B 11.85 11.83

Table 3: Water Depths: Fluvial Undefended

Node | e i o o 1% +CC | 1%+CC | 1%+CC .
&E\*&\% Eastings | Northings 5% 1% (35%) s o 0.1%
1 493891 105690 - - - - 019
2 493903 105685 - - - i 0.24

Table 4: Water Depths: Fluvial Defended

 Node | 8 ot “
Node . . o o 1% + 1% + 1% + o
&E\\E&\\ Eastings | Northings 5% 1% (35%) (159%) onss 0.1%

1 493891 105690 - - - - 0.19 0.15

2 493903 105685 - - - - 0.24 0.10




All levels taken from:

Aldingbourne Flood Risk Mapping Study, completed in 2015 by JBA Consulting (Defended
only), plus climate change allowances (2016).

Produced on: 09/09/2021

* The flood risk data provided is based on existing EA hydraulic models with an
allowance for climate change. Please note the climate change allowances provided
are not up to date. These were updated on 27 July 2021.

You should refer to ‘Figod risk assessmenis: climaie change allowances’ for the most
up to date allowances. You will need to undertake further assessment of future flood
risk using different allowances to ensure your assessment of future flood risk is
based on best available evidence.

There is no additional information or health warnings for these levels/depths or the
model from which they have been produced.

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.




Flood Map for Planning (Rivers and Sea). Centred on

PO20 3UH. Created 09/09/2021.
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Risk of flooding from Surface Water. Centred on PO20 3UH. Created 09/09/2021.

250 W##E

Likelihood of flooding from Surface Water

High {»=3.356
Sediw {3.3% - 1%}
Lo {195 - G196}
Veryow

Flood Extent 1 in 30

B a

7 &

Flood Extent 1 in 100

Flood Extent 1 in 1000

Likelihood of flooding from Surface Water

High: Greater than or equal to 3.3% (1 in 30)
chance in any given year

Medium: Less than 3.3% (1 in 30) but greater than
or equal to 1% (1 in 100) chance in any
given year

Low: Less than 1% (1 in 100) but greater than
or equal to 0.1% (1 in 1,000) chance in
any given year

Very Low:  Less than 0.1% (1 in 1,000) chance in
any given year

This information is shown on the Risk of Flooding
from Surface Water map on GOV.UK.

© Crown Copyright and database rights 2021 Ordnance Survey 100024198
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Recorded Flood Outlines. Centred on PO20 3UH. Created 09/09/2021.
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AIMS Flood Defences. Centred on PO20 3UH. Created 09/09/2021.
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Modelled Flood Outlines: Climate Change (Undefended Fluvial). Centred PO20 3UH. Created 09/09/2021.
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Modelled Flood Outlines (Defended Fluvial). Centred PO20 3UH. Created 09/09/2021.
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Modelled Flood Outlines (Defended Fluvial). Centred PO20 3UH. Created 09/09/2021.
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Modelled Flood Outlines: Climate Change (Defended Fluvial). Centred PO20 3UH. Created 09/09/2021.
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Appendix F  Arun District Council SFRA Exfracts

Mr D. Tobin 43
Green Gables, Northfields Lane, Westergate, Chichester PO20 3UH
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From: Bright Plan Civils

Sent: 17 August 2021 11:45

To: Arun District Council/West Sussex County Council

Subject: D2008 - Green Gables, Westergate - FRA/DS Enquiry

We are preparing a Flood Risk & Drainage Strategy for the above site and would be grateful if you
could provide us with any relevant information you have as per our drainage checklist below:

Flood Zones
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Figure 5-6: Surface water flooding records
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Compared with other sources, current understanding of the risks posed by groundwater flooding
is limited and mapping of flood risk from groundwater sources is in its infancy. Under the Flood
and Water Management Act (2010), LLFAs have powers to undertake risk management functions
in relation to groundwater flood risk. Groundwater level monitoring records are available for areas
on Major Aquifers. However, for low lying valley areas, which can be susceptible to groundwater
flooding caused by a high water table in mudstones, clays and superficial alluvial deposits, very
few records are available. Additionally, there is increased risk of groundwater flooding where long
reaches of watercourse are culverted as a result of elevated groundwater levels not being able to
naturally pass into watercourses and be conveyed to less susceptible areas. Section 5.2.2 reports
on the bedrock geology and superficial deposits within the district, and summarises that the
geology of the district indicates susceptibility to groundwater emergence and flooding, a fact
identified in the historical record.

As part of the SFRA deliverables, mapping of the whole District has been provided showing the
Areas Susceptible to Groundwater Flooding (AStGWF). This information is provided in Appendix
F. The AStGWF is a strategic-scale map showing groundwater flood areas on a 1km square grid.
The data was produced to annotate indicative Flood Risk Areas for Preliminary Flood Risk
Assessment (PFRA) studies and allow the LLFAs to determine whether they may be at risk of
flooding from groundwater. 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). This dataset covers a large area of land, and only isolated
locations within the overall susceptible area are actually likely to suffer the consequences of
groundwater flooding.

The AStGWF data should be used only in combination with other information, for example local or
historical data. It should not be used as sole evidence for any specific flood risk management,
land use planning or other decisions at any scale. However, the data can help to identify areas
for assessment at a local scale where finer resolution datasets exist. It should be noted that
although an area may be designated as susceptible to groundwater flooding, this does not mean

201653756 - Arun District Council Level 1 SFRA - Final Report (v2 August 2016).docx 39
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that groundwater flooding will definitely be a problem within these areas, rather it provides an
indication of potential risk.

Significant events of groundwater flooding reported in West Sussex* are reported to have
occurred in:

e 1974

o  Winter 1993—-1994

o  Winter 2000-2001

o  Winter 2002—2003

o 2012 — Westergate/Barnham area

e 2013/14 — Westergate/Barnham area

o 2014 — Northfields Lane/Nyton Road/Level Mere Lane, Aldingbourne

It was observed that the extensive groundwater flooding of winter 2000 / 2001 followed a period
of exceptionally high rainfall, but the direct source was not identified and therefore it may be that
flooding was caused by a burst underground pipe rather than flooding from hard rock aquifers or
superficial deposits*®. Developers planning to build within groundwater emergence zones should
still investigate whether groundwater flooding is likely to be a problem locally.

The Lidsey SWMP identified that groundwater flooding has been reported in Elm Grove in
Barnham, Northfields Lane/Nyton Road in Westergate, and Wandleys Lane in Eastergate?®.

The Elmer Sands SWMP identified that the high water table during the winter period is the primary
trigger for flooding in this area*’, and therefore this area may be susceptible to flooding from this
source.

Sewer flooding occurs when intense rainfall overloads the sewer system capacity (surface water,
foul or combined), and/or when sewers cannot discharge properly to watercourses due to high
water levels. Sewer flooding can also be caused when problems such as blockages, collapses or
equipment (such as pumps) failure occur in the sewerage system. Surface water inundation of
manhole openings, entry of soil or groundwater into the sewer system via faults within the fabric
of the sewerage system, is another cause of sewer flooding. Infiltration is often related to shallow
groundwater, and may cause high flows for prolonged periods of time. The Lidsey SWMP
identifies that information supplied by Southern Water described flooding predominantly resulted
from hydraulic overload of sewers due to infiltration of groundwater?s.

Since 1980, the Sewers for Adoption guidelines have meant that most new surface water sewers
have been desighed to have capacity for a rainfall event with a 1 in 30 chance of occurring in any
given year, although until recently this did not apply to smaller private systems. Arun District
Council manages the permitted inflows to sewers at new developments through discharging of
conditions on planning applications (which are encouraged to use sustainable urban drainage
systems). Where these are not appropriate and connection to the public sewer system is needed
then Southern Water largely apply restriction to flows. However, even where sewers are
constructed to required specifications, they can still be overwhelmed by larger events of the
magnitude often considered when looking at river or surface water flooding (e.g. a 1 in 100 chance
of occurring in any given year). Existing sewers can also become overloaded as new development
adds to their catchment, even with restrictions in place on permitted discharge, or due to
incremental increases in roofed and paved surfaces at the individual property scale (urban creep).

Historical incidents of flooding are detailed by Southern Water in their DG5 register. This database
records incidents of flooding relating to public foul, combined or surface water sewers and identifies

4 Arun District Council: Strategic Flood Risk Assessment Vol Il Technical Report (February 2008)
45 Arun District Council: Strategic Flood Risk Assessment Vol Il Technical Report (February 2008)
16 West Sussex County Council: Lidsey SWMP (October 2014)

47 Southern Water: ElImer Sands, Bognor Regis SWMP Report (January 2014)

8 West Sussex County Council: Lidsey SWMP (October 2014)
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Appendix G Wallingford Greenfield Run-off
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\\\\\ Greenfield runoff rate
\\\\\\\ HR Wai mgfmd | . |
estimation for sites

Registration successful You are now logged in. www.uksuds.com | Greenfield runoff t&0|

§‘Ca{mjlal’ted U’- SLUUI 9 BUII IULL Slte Deta‘l‘l"s
, Latitude:
Site name: _Green Gables
) i . . Longitude:
Site location: | Northfield Lane, Chichester
This is an estimation of the greenfield runoff rates that are used to mest normal best practice criteria in . P
line with Environment Agency guidance “Rainfall runoff management for developments”, SC030219 Reference: : 186045202
(2013) , the SuDS Manual G753 (Ciria, 2015) and the non-statutory standards for SuDS (Defra, 2015). :
This information on greenfield runoff rates may be the basis for setting consents for the drainage of Date: Sep 28 2021 09:45

surface water runoff from sites.

Runoff estimation approach§ H124

Site characteristics

Total site area (ha):é 0.1

Methodology

Qgan estimation method:
SPR estimation method:
Soil characteristics
SOIL type: :
HOST class:
SPR/SPRHOST:

SAAR (mm):
Hydrological region:
Growth curve factor 1 year:
Growth curve factor 30 years:
Growth curve factor 100 years:

Growth curve factor 200 years:

Greenfield runoff rates
Qan (s} :
1in 1 year (/s):

1 in 30 years (/s):

1in 100 year (I/s):

1in 200weaidiskookies Othis site t@8Rhance your user

experience
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By clicking the Accept button, you agree to us doing so.

- (3) Is SPR/SPRHOST = 0.37

Default Edited

Notes

(1) Is Qpar < 2.0 I/s/ha?

When Qgag is < 2.0 I/s/ha then limiting discharge rates are set
at 2.0 I/s/ha.

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
drainage elements.

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
preferred for disposal of surface water runoff.



This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this
tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-
conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of the users of
this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use
of this data in the design or operational characteristics of any drainage scheme.

We use cookies on this site 1o enhance your user
experience
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By clicking the Accept button, you agree to us doing so.

Ok, | agree More ir



Appendix H Causeway Flow Calculations

Mr D. Tobin 45
Green Gables, Northfields Lane, Westergate, Chichester PO20 3UH
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2 West Barn Network: Surface Water Drainage D2008 Green Gables
Norton Lane Proposed Single Dwelling
Chichester 29/09/2021

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 2 Maximum Rainfall (mm/hr) 250.0
Additional Flow (%) 10 Minimum Velocity (m/s) 1.00
FSR Region England and Wales | Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 1.500
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
Cv  1.000 Include Intermediate Ground v
Time of Entry (mins) 5.00 Enforce best practice design rules v
Nodes

Name Area TofE Cover Diameter Easting Northing Depth

(ha) {mins) Level (mm) (m) (m) (m)
(m)
6 0.004 A0 11.845 -940.463  450.972 0.500
5 0.007 11.845 450 -934.273 465.726 0.607
4 0.007 11.845 450 -918.890 459.271 0.718
3 11.845 450 -920.784 454.855 0.750
2 11.725 -917.017 453.065 0.700
1 11.600 1300 -914.225  451.738 0.596

Links

Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain

Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 6 5 16000 Q&G0 11,345 11238 Q.AgF 1500 150 %33 A8.4
1.001 5 4 11.238 150.0 150 R
1.002 4 3 11.127 150.0 150
1.003 3 2 11.095 150
1.004 2 1 11.025 150.0 150

Name Vel Cap Flow us DS IArea IAdd

(m/s) {l/s) {l/s) Depth Depth (ha) Inflow

(m) (m) (I/s)

1.000 0.818 14.5 1.1 0350 0.457 0.004 0.0
1.001 0.818 14.5 2.9 0457 0.568 0.011 0.0
1.002 0.818 14.5 4.7 0.568 0.600 0.018 0.0
1.003 1.305 23.1 4.7 0.600 0.550 0.018 0.0
1.004 0.818 14.5 4.7 0.550 0.446 0.018 0.0

Pipeline Schedule

Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth

(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)

1.000 is.0%8% 150.0 150 Circular 11.845 11.345 0.350 11.845 ii.@a® 0.457
1.001 150.0 150 Circular 11.845 11.238 0.457 11.845 0.568
1.002 150.0 150 Circular 11.845 11.127 0.568 11.845 1i.u% 0.600
1.003 RSN 150 Circular 11.845 11.095 0.600 11.725 11.025 0.550

Link us Dia Node MH DS Dia Node MH

Node (mm) Type Type Node (mm) Type Type

1.000 6 Junction 5 450 oie Adoptable

1.001 5 450 A ¢ Adoptable 4 450 Adoptable

1.002 4 450 Adoptable 3 450 Manhols  Adoptable

1.003 3 450 Adoptable 2 Junction

Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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2 West Barn Network: Surface Water Drainage D2008 Green Gables
Norton Lane Proposed Single Dwelling
Chichester 29/09/2021
Pipeline Schedule
Link Length Slope Dia Link UsCL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.004 23%i 150.0 150 Circular 11.725 11.025 0.550 11.600 W) 0.446
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.004 2 Junction 1 1330 Manhole Adoptable
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)___(mm) (m) __(mm)
6 -940.463  450.972 11.845 0.500 /g
0 i 1.000 150
5 -934.273  465.726 11.845 0.607 450 1:1.000 150
N
1 0 1.001 150
4 -918.890 459.271 11.845 0.718 450 1:1.001 150
B2
0 0 1.002 150
3 -920.784  454.855 11.845 0.750 450 1 11{1.002 150
@0
0 1.003 11.095 150
2 -917.017  453.065 11.725 0.700 1i{1.003 11.025 150
1
\\0
0 1.004 150
1 -914.225 451.738 11.600 0.596 134G 1i1.004 150
O
Simulation Settings
Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
M5-60 (mm) 20.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 20.0
Summer CV  1.000 Check Discharge Rate(s) x
Winter CV  1.000 Check Discharge Volume  x
. Storm Durations
15 | 60 180 360 600 | 960 | 2160 4320 7200 10080
30 | 120 240 480 720 1440 2880 5760 8640
Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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2 West Barn Network: Surface Water Drainage D2008 Green Gables
Norton Lane Proposed Single Dwelling
Chichester 29/09/2021

Return Period Climate Change Additional Area Additional Flow

(years) (cC %) (A%) (Q2%)
2 0 0 0
30 40 10 0
100 40 10 0

Node 1 Online Hydro-Brake® Control

Flap Valve x Objective (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available v
Invert Level (m) 11.004 | Product Number CTL-SHE-0073-2000-0596-2000
Design Depth (m) 0.596 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 2.0 i Min Node Diameter (mm) 1200

Node 2 Soakaway Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 11.025 Depth (m) 0.400
Side Inf Coefficient (m/hr) 0.00000 | Time to half empty (mins) 36 Inf Depth {(m)
Safety Factor 1.0 Pit Width (m) 2.000 Number Required 1
Porosity 0.95 Pit Length (m) 8.000 |
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Network: Surface Water Drainage

D2008 Green Gables

Norton Lane Proposed Single Dwelling
Chichester 29/09/2021
Results for 2 year Critical Storm Duration. Lowest mass balance: 100.00%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) {m) {m) (I/s) Vol(m3) (m?3)
15 minute summer 6 11 11.370 0.025 0.9 0.0040 0.0000 OK
15 minute summer 5 11 11.279 0.041 2.5 0.0162 0.0000 OK
15 minute summer 4 11 11.183 0.056 4.0 0.0199 0.0000 OK
15 minute summer 3 11 11.139 0.044 4.0 0.0070 0.0000 OK
30 minute summer 2 23 11.088 0.063 3.5 0.9598 0.0000 OK
30 minute summer 1 23 11.088 0.084 1.8 0.0953 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
{Upstream Depth) Node Node {I/s) {m/s) Vol {m3) Vol (m?)
15 minute summer 6 1.000 5 0.9 0.309 0.062 0.0473
15 minute summer 5 1.001 4 2.4 0.489 0.168 0.0832
15 minute summer 4 1.002 3 4.0 0.771 0.274 0.0248
15 minute summer 3 1.003 2 4.0 1.202 0.173 0.0202
30 minute summer 2 1.004 1 1.8 0.326 0.122 0.0266
30 minute summer 1 Hydro-Brake® 1.7 2.2
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2 West Barn Network: Surface Water Drainage D2008 Green Gables
Norton Lane Proposed Single Dwelling
Chichester 29/09/2021

Results for 30 year +40% CC +10% A Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) {m) {m) (I/s) Vol(m3) (m3)

15 minute summer 6 10 11.388 0.043 2.7 0.0077 0.0000 OK
15 minute summer 5 10 11.313 0.075 7.4 0.0308 0.0000 OK
30 minute summer 4 26 11.260 0.133 10.8 0.0498 0.0000 OK
30 minute summer 3 26 11.259 0.164 10.7 0.0261 0.0000 =i
30 minute summer 2 26 11.259 0.234 10.7 3.5538 0.0000 =
30 minute summer 1 26 11.258 0.254 2.6 0.2876 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
{Upstream Depth) Node Node {I/s) {m/s) Vol {m3) Vol (m?)
15 minute summer 6 1.000 5 2.7 0.414 0.184 0.1039
15 minute summer 5 1.001 4 7.2 0.648 0.500 0.1875
30 minute summer 4 1.002 3 10.7 0.930 0.742 0.0820
30 minute summer 3 1.003 2 10.7 1.133 0.462 0.0734
30 minute summer 2 1.004 1 2.6 0.394 0.178 0.0544
30 minute summer 1 Hydro-Brake® 2.0 6.8
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Bright Plan Civils
2 West Barn
Norton Lane
Chichester

File: D2008 Surface Water Drainage.pf
Network: Surface Water Drainage

29/09/2021

Page 6
D2008 Green Gables
Proposed Single Dwelling

Results for 100 year +40% CC +10% A Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer

Link Event us
(Upstream Depth) Nod
15 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer

PN WPk OUo

PN Wk Uo

e

us
Node

Peak

(mins)

10
47
46
46
46
46

Link

1.000
1.001
1.002
1.003
1.004

Level
(m)
11.395
11.353
11.352
11.351
11.351
11.350

DS
Node

=N Wbk U

Hydro-Brake®

Depth
(m)
0.050
0.115
0.225
0.256
0.326
0.346

Inflow

Outflow
(1/s)

34
6.5
9.7
9.0
2.5
2.0

(I/s)
35
6.5

10.6
9.7
9.0
25

Node
Vol {m?3)
0.0087
0.0474
0.0842
0.0408
49531
0.3917

Flood Status

(m?)
0.0000 OK
0.0000 OK
0.0000 :
0.0000
0.0000 =
0.0000 OK

Velocity Flow/Cap Link Discharge
(m/s)
0.439
0.609
0.906
1.069
0.365

Vol {m3) Vol (m?)
0.238 0.1261
0.448 0.2675
0.673 0.0846
0.390 0.0734
0.171 0.0544
11.2
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