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1 INTRODUCTION

1.1 Background

1.1.1 Bright Plan Civils (BPC) is instfructed by Melanie Jenkins fo prepare a site-specific Flood Risk Assessment
(FRA) and Drainage Strategy o support a planning application for a proposed residential
development at Lidsey Lodge Farm, Sack Lane, Lidsey.

1.1.2 This FRA and Drainage Strategy has been undertaken in accordance with Planning Practice
Guidance: Flood Risk and Coastal Change and National Planning Policy Framework Section 14.

1.1.3 The proposed development will involve the construction of 8 residential properties - as demonstrated
within the preliminary site layout, contained within Appendix A of this report.

1.1.4 In preparing this report, BPC has referred to the following documents and information:

Environment Agency Flood Maps for Planning

e Long Term Flood Risk Information; Flood Risk Maps

e Local Authorities Strategic Flood Risk Assessment

¢ Southern Water and Local Authority Drainage Records

¢ Site-specific Environmental Investigation Report

British Geological Survey & Records

1.1.5 This document has been prepared to assess if the proposed development is suitable for the site and
confirms if mitigation is required to ensure that flood risk is not increased, and that the proposed
development remains safe during its design life.

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 site is an existing agricultural yard with several large storage barns.
1.2.2 The site has a total area of 8200 m? (0.82 Ha) — as shown on Drawing 100.

1.2.3 A topographical survey of the site has been undertaken by Medlams Surveys Limited. A copy of this
survey is included in Appendix B of this report.

1.2.4 The topographical survey shows that the site is between 4.30m AOD along the entrance route, to
2.25m AOD dlong the eastern boundary, and 1.50m AOD within the ditches along the northeast
boundary and southeast boundary. The site generally falls gently eastwards. This influences the existing
overland flow routes — as detailed in Drawing 101.
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1.2.5 The existing site is predominantly hardstanding, as seen in Drawing 102. There is no known existing
positive drainage infrastructure. Runoff from the concrete and hardstanding areas and the existing
storage partially by infilfration and also overland to the boundary ditches.

1.3 Ground Conditions

1.3.1 A site-specific geofechnical investigation was provided by Leap Environmental Limited in February
2021, with extracts included in Appendix C of this report.

1.3.2 The encountered ground conditions consisted of:

o Concretfe - 0.0-0.2 mbgl (metres below ground level)
¢ Made Ground - 0.2-0.9 mbgl

o Gravelly Sandy CLAY —0.3-4.0 mbgl

o CHALK-0.85-4.45 mbgl

1.3.3 Chalk was found across all boreholes other than WS4, with varying depth between 0.85-4.0mbgl.

1.3.4 Soakage testing was undertaken within boreholes WST and WS2, however water level rose in the test
within borehole WS1 over 270 minutes, and water level only fell from 1.00mibbgl to 1.05mbgl over 320
minutes within borehole WS2. The results are not compliant with BRE365 requirements since water level
did noft fall fo 25% of maximum depth, and no infiltration rate could be calculated.

1.3.5 The results show that infiltration is not a feasible method of surface water discharge at the site.

1.3.6 In addition fo the site-specific investigation, reference has been made to the British Geological Survey
(BGS) welbsite.

1.3.7 The BGS geology viewer states that the bedrock geology is likely o consist of ‘Lewes Nodular Chalk
Formation, Seaford Chalk Formation, Newhaven Chalk Formation, Culver Chalk Formation and
Portsdown Chalk Formation (undifferentiated) - Chalk', as seen in Figure 1.

Sedrook geolagy
POR2 PR
N
Site Location
Figure 1. BGS xébsite Bedrock geolog);
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1.3.8 Superficial Deposits located at the site area are recorded as ‘River Terrace Deposits (undifferentiated)
- Sand, Silt and Clay’', with 'Raised Marine Deposits - Clay, Silt, Sand and Gravel' fo the east of the site,
as seen in Figure 2.

Superfolal deposits

Site Location

Figure 2. BGS website superficial deposits

1.3.9 Historic borehole records from the Single Onshore Boreholes Index {(SOBI) on the BGS website have also
been reviewed, as depicted in Figure 3.

™~

Borghole Scenis

1 Siiek on s horelinle fo view SU90SW53
BCan,

Site Location

PO HR \\\\\\\\\\\\\\\\/
. ¥ N 8

Figure 3. BGS website borehole locations

1.3.10 The borehole is located at Lidsey Lodge, and found the following underlying soil profile:
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¢ Soil-0.0-0.3 mbgl (metres below ground level)
e Brickearth Clay — 0.3-2.0 mbgl

¢ Raised Beach Deposits ('Very clayey' sandy gravel) — 2.0-3.5 mbgl|
o Silt—3.5-4.1 mbgl

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

1.4 Groundwater
1.4.1 Boreholes excavated at the site by Leap Environmental Limited encountered groundwater during the
site investigation, and groundwater monitoring has been undertaken from 18t December 2020 to 26t
March 2021. Groundwater levels recorded are shown in Table 1.
Monitoring Depth to groundwater (mbgl)
Well 18/12/20 06/01/21 29/01/21 12/02/21 26/02/21 26/03/21
WS3 1.31 1.02 0.75 0.87 1.17 1.48
W$s4 1.24 0.98 0.98 0.90 1.16 1.49
Table 1: Groundwater Monitoring Results
1.4.2 The BGS borehole had a recorded surface level of 3.4mAOD and a depth of 4.1 mbgl, with
groundwater not struck. A copy of the BGS records reviewed can be found within Appendix C of this
report.
1.4.3 Following consultation with West Sussex County Council, it has been confirmed that the site is situated
within an area that is at high-risk of groundwater emergence, as seen in Figure 4. Correspondence
can be found within Appendix D
Site Location
Figure 4. WSCC Groundwater Flood Risk Mapping
1.4.4 In addition, consultation with Arun District Council identified the site as having high groundwater and
poor infilfration potential.
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1.4.5 Mapping managed by MAGIC (magic.defra.gov.uk) provides geographic information conceming 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.

1.4.6 As seen in Figure 5, the site is situated within:

¢ 'Secondary A' Superficial Deposits Aquifer — superficial deposits that exhibits variable
permeability and/or provide a variable level of water storage. The deposits may support water
supply and/or river base flow on a local scale.

e 'Principal' Bedrock Aquifer - bedrock geology that exhibits typically high permeability and/or
provides a high level of water storage. The bedrock may support water supply and/or river
base flow on a strategic scale.

.

RN
RN

NN
2R

Figure 5. DEFRA Aquifer Designation Map

1.4.7 The Groundwater Vulnerability Maps show the vulnerability of groundwater fo a pollutant discharged
at ground level. The Groundwater Vulnerability Map (Figure 6) confirms that the site falls within a
‘Medium' groundwater vulnerability zone. The map does also however indicate soluble rock risk.
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1.5 Existing Drainage

1.5.1 The site falls within the administration of Arun District Council (ADC) and West Sussex County Council
(WSCC) who have been consulted in view of the existing drainage infrastructure local to the site.

1.5.2 Surface Water:

o The local Water Authority is Southern Water, who provide sewerage services within the area.
The public sewer records service demonstrates that there are no Southerm Water public surface
water sewers located in the area of the site or along Sack Lane.

e There are ditches along the northern, eastern, and south-eastern boundaries of the site. These
are notfed to be shallow and of 500-1000mm depth, however not all ditch profiles are
confirmed by the topographic survey information. Mapping shows that these connect into the
Lidsey Rife located approximately 300 meftres to the north east of the site.

¢ The nearest Main River is a fributary of the Lidsey Rife, which runs south-easterly from
Eastergate, and runs past 300 metres northeast of the site. The site boundary ditches discharge
into this Main River.

¢ Using the HR Wallingford online calculator, Greenfield runoff rate (Qbar) has been calculated
fobe 1.6 I/s (Q30 = 3.7 I/s, Q100 = 5.1 I/s).

o Asthesite is developed however, the existing runoff is expected to be approximately 92.9 I/s
(based on a flat rainfall rate of 50mm/hr).

1.5.3 Foul Water:

o The local Water Authority is Southern Water, who provide sewerage services within the area.
The public sewer records service demonstrates that there are no Southern Water public foul
wafter sewers located in the area of the site or along Sack Lane.

¢ Foul drainage of neighbouring properties is unknown, however a recent development to the
south of the site at Sack Lane Dairy has utilised a sewage treatment plant and discharge to the
ordinary watercourse.

1.5.4 Highway Drainage:

o Consultation with WSCC and ADC did not identify and highway drainage infrastructure.
Review of online mapping demonstrates that Sack Lane drains via over-the-edge runoff.
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2 PROBABILITY
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

Long Term Flood Risk Assessment Reservoir Flood Risk Maps

Local Authorities Strategic Flood Risk Assessment

Consultation with Local Authority/Lead Local Flood Authority

2.2 Flood Maps and Modelling

2.2.1 The Environment Agency's Product 4 Response provided flood maps for rivers, sea and surface water
as seen in Appendix E.

2.2.2 The Product 4 shows the site location within Flood Zone 1. The northeast, east and southeast
boundaries within Flood Zone 2 and 3.

2.2.3 The site is not protected from any formal fluvial flood defences; however the area is defended by
coastal defences. The area is drained o the sea via the Felpham pumping station when the gravity
ouftfalls of the Aldingbourne Rife are tidally locked.

2.2.4 The Fluvial model used was the Aldingbourne Modelling Study (Defended Only) which was completed
by JBA Consulting in 2015, plus updated climate change allowances (2016). Levels are shown in Table

2
Modelled Flood Levels (m AOD)
Fluvial Undefended Levels Fluvial Defended Levels
Node 1% 1% + 45% 1% + 0.1% 1% 1% + 45% | 1% + 105% 0.1%
Ref CC 105% CC CC CC

1 - - - - - - - -

2 - - - - - - - -

3 - - 2.20 - 2.08 2.15 2.20 2.18

4 - - - - - - - -

Table 2: Environment Agency Product 4 Fluvial Flood Levels
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2.2.5 As detailed in Drawing D1922-101 and D1922-200, existing site levels within the development area are
between 2.25mAQOD and 4.20mAQOD. Comparison to the predicted fluvial flood levels and the existing
site elevations confirm that the site is elevated above fluvial flood levels up to the modelled events in
undefended and defended scenarios. Areas below the flood levels to the south and east of the site
are o be returned to the environment, also forming a landscape / ecology buffer zone.
2.2.6 The Tidal model used was the River Arun to East Head Coastal Modelling (2D) which was completed
by JBA Consulting in 2016. Levels are shown in Table 3.
Modelled Flood Levels (m AOD)
Tidal Undefended Levels Tidal Defended Levels
Node 0.5% 0.5% 0.5% 0.1% 0.5% 0.5% 0.5% 0.1%
Ref (2070) (2115) (2070) (2115)
1 - - 3.61 - - - - -
2 - 2.66 3.61 - - - - -
3 1.97 2.66 3.61 2.14 - - - -
4 - - 3.61 - - - - -
Table 3: Environment Agency Product 4 Tidal Flood Levels
2.2.7 In conjunction with the Topographic Survey, Table 3 demonstrates that the site not at risk of flooding
from rivers or the sea.
2.2.8 However, as aresult of climate change and sea levelrise, the site is at residual risk of fidal flooding in @
0.5% AEP scenario in the 2115 epoch.
2.2.9 The Environment Agency's on-line Flood Maps for Planning (rivers and sea), as seen in Figure 6, shows
that the site is located within Flood Zone 1. Flood Zone 1 is defined as land having less than a 1 in 1,000
annual probability of river or sea flooding, as seen in Table 4.
2.2.10  The northeast, east and southeast boundaries are within Flood Zone 2 and 3.
2.2.11  The flood zones are also confirmed by information and mapping obtained following consultation, and
is consistent within other flood risk mapping reviewed.
Flood Zone Definition

 Zone 2 Medium Probability

Land having between a 1in 100 and 1 in 1,000 annual
probability of river flooding; or land having between
a 1in 200 and 1 in 1,000 annual probability of sea
flooding. (Land shown in light blue on the Flood Map)

Zone 3a High Probability

Land having a 1 in 100 or greater annual probability
of river flooding; or Land having a 1 in 200 or greater
annual probability of sea flooding. (Land shown in
dark blue on the Flood Map)

Zone 3b The Functional Floodplain

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)

Table 4: Environment Agency Flood Zone Definitions
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Site Location

Figure 4. Flood Map for Planning (rivers and the sea)

2.2.12  Figure 7 shows that the site at very low to low of surface water flooding. Mapping shows that flood
depths are not expected to exceed 300mm depth in any scenario.

Site Location

Pt aared sy o2 ¥peney
Exterd o Rooding fron

Qi @
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Figure 7. Long Term Flood Risk Map; Flood risk from surface water

2.2.13  Figure 8 shows that the site is not at risk of flooding from reservoirs.
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Site Location
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Figure 8. Long Term Flood Risk Map; Flood risk from reservoirs
23 Strategic Flood Risk Assessment

2.3.1 The Arun District Council (ADC) SFRA identfified the site area:

¢ is not within Flood Zone 3a, however due fo climate change is expected o be within Flood
Zone 3ain year/epoch 2111.

e Partially within a Flood Warning Area, used to warn people of expected flooding.

¢ No localised defences in the site area, however noted to be protected by sea defences to
the south.

2.3.2 The ADC SFRA also noted the findings of the Arun Strategic Surface Water Management Study (2016),
which noted that high groundwater levels limited the use of deep soakaways, and although some
groundwater may be possible at a shallow depth through the base of swales, SUDS in these areas
should primarily focus on attenuation features discharging at a controlled rate to local watercourses.

2.3.3 Consultation with ADC also confirmed that the site area has high groundwater and poor infiltration
potential, and that there is no known mains drainage along Sack Lane. Lands drainage records from
AD show land drainage from the properties to the south near Winters Barn, with several existing
manholes/connections, discharging into the watercourse to the south east of the site.

2.34 Consultation with West Sussex County Council (WSCC) noted that current JBA Groundwater Flood Risk
mapping the area is at 'High' risk of groundwater flood, with groundwater either very near or within
0.025m of the ground surface.
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24 Historic Flooding

2.4.1 Arun District Council (ADC), West Sussex County Council (WSCC) and the Environment Agency were
consulted regarding historic flooding at the site.

2.4.2 The Environment Agency did not hold any records of previous flooding events affecting the site.

2.4.3 ADC noted the public highway at the junction of the A29 and Sack Lane has suffered historical
flooding, and that there may be other areas in Sack Lane that suffered flooding but were not
recorded. In addition, ADC SFRA mapping shows the site is not within the identified Historic flood
outline, however this is noted o the northeast of the site.

2.4.4 WS3CC responded that areas adjacent fo the site were affected by flooding during the June 2012
event, and records of highway flooding along Sack Lane and the A29. The junction of Sack Lane and
the A29 was recorded to be impassable fo fraffic for some time following the June 2012 event.

2.5 Summary of Flood Risk

2.5.1 The potential sources of flooding are:
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Rivers and Coastal

Low (Residual Risk: High)

The site is in Flood Zone 1, is shown to be
primarily at very low risk of flooding from rivers
or the sea, and is elevated above existing
predicted Environment Agency Flood Levels for
fluvial and tidal flooding.

SFRA mapping demonstrates that the site is
within the expected Flood Zone 3a extents as a
result of climate change however, and
predicted flood levels show that in an
undefended tidal scenario the site is at risk of
over a metre depth of flooding in a 0.5% AEP
scenario in the 2115 epoch.

Surface Water

Low

The long-term flood risk for surface water varies
from 'Very Low' fo 'Low' at the site location.

The majcrity of the site is at 'very low' risk, with
an isolated area at risk and no flooding over
300mm depth expected.

Groundwater

High

Consultation with West Sussex County Council
identified the site within an area at high risk of
groundwater emergence.

Site investigation and borehole records show
groundwater af less than 1.0m below ground
level.

No deep excavation that could disturb
groundwater flows is proposed. The use of
infiltration SuDS will be limited by the presence
of groundwater.

Sewers

Very Low

There is no known Southern Water or WSCC
Highways infrastructure along Sack, following
online searches and consultation with the LLFA
and LPA.

In view of this information the risk of flooding
from this source is deemed to be 'Very Low'.

Arificial Sources

None

The site is not shown 1o be at risk of flooding in
the event of a breach of a reservoir.

ARIGHT PLAN T n
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3 SEQUENTIAL AND EXCEPTION TESTS

3.1 Sequential Test

3.1.1 The area of proposed development is in Flood Zone 1. In view of this, the application of the sequential
fest is not required.

3.1.2 Investigation of existing site levels from the topographic survey in Appendix B and the predicted fluvial
and tidal flood levels provided in the Environment Agency Product 4 Response in Appendix E shows
that the site is wholly elevated above existing and predicted fluvial flood levels. In addition the site is
elevated above existing and predicted fidal flood levels in a defended scenario.

3.1.3 The proposed site buildings are positioned Sequentially, away from lower lying ground and adjacent
to the existing watercourses, with at least 5 metre clearance from existing watercourse banks o
proposed buildings.

3.14 Although the boundary areas to the southeast and northeast of the site are shown to be at the
boundary of Flood Zone 2 and 3, and are shown to be below flood levels, these areas are not within
the proposed development area and are to be returmed to grass and an ecological buffer zone from
the existing impermeable hardstanding.

3.1.5 In an undefended tidal scenario, flood levels are shown to rise to 3.66 mMAQOD for the year 2115 epoch,
as aresult of rising sea levels. As the site is shown to be protected by sea defences for the lifetime of
the development, tidal flood risk is residual only and therefore mitigation measures address this risk as
detailed within Section 5.2 - Mitigation.

3.2 Exception Test

3.2.1 The Exception Test is not required, as the site is located in Flood Zone 1 and elevated above fluvial and
tidal flood risk levels.
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4 PROPOSED DEVELOPMENT
4.1 Description of Development
4.1.1 The proposed development will involve the construction of 8 residential properties as demonstrated

within Appendix A.

4.1.2 The type of development falls within the ‘More Vulnerable' classification (Flood Risk and Coastal
Change Table 2) which is appropriate in Flood Zone 1 (Flood Risk and Coastal Change Table 3).

Essential Highly More Less Water
Infrastructure Vulnerable Vulnerable Vulnerable Compadtible
Flood Zone 1 & & o N ¢
Flood Zone 2 N Exception Test < < -
Required
Flood Zone 3at Exception Test X Exception Test ¢ W
Required t Required
Flood Zone 3b* | Exceptions Test N X X &
Required *
< -
X o= emiified

4.1.3 The post-development impermeable area has been determined to be reduced from 6,687m2 (0.67Ha)
to 2,364m?2 (0.24Haq).

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

4.1.5 The specific Surface Water and Foul Water drainage proposals are detailed in Section 4 of this report.
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5 PROPOSED DRAINAGE STRATEGY
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 infiltration
methods of disposal over other methods such as watercourse and sewers, as detailed below;

i. Utilise infiltration techniques
ii. Atftenuate rainwater in ponds or open water features for gradual release
iii. Aftenuate 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 Yes No initial constraints but subject to client
construction specification.

Basins and Ponds No No initial constraints but not suitable due
tfo the limited space available with the

- Constructed wetlands, proposed layout.

balancing ponds, detention
basins & retention ponds

Filter strips and swales No Shallow groundwater and risk  of
emergence limits the use of infiltration
fechniques

Infiltration Devices No Shallow groundwater and risk  of

o . emergence limits the use of infiltration

- Sookgwoys, infilfration tfrenches techniques

& basins

Permeable surfaces and filter | Yes Shallow groundwater and risk  of

drains emergence limits the use of infiltration

techniques; however this could be
considered to capture and attenuate
flows.

- Gravelled areas, solid paving
blocks & porous pavers

Tanked systems Yes SuDS systems would be depth limited due
fo the presence of shallow groundwater

- Oversized pipes & cellular tanks and flood risk in some areas of the site.
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As discussed in Section 1.3 infiltration is not a suitable method for the disposal of surface water run-off.
Site-specific geotechnical testing showed that infilfration was poor, and groundwater monitoring
results showed that groundwater levels was 0.75m below ground level.

In view of 5.1.2, shallow tanked SuDS features are proposed with a controlled discharge o the existing
waftercourse.

It is proposed that tanked permeable paving will be installed across the site for the access road,
residential courtyards and shared parking areas. This would provide a plan area of permeable paving
totalling 1,287m?2, with a sub-base thickness of 400mm. Attenuated flows would be conveyed via a
perforated pipe at the base of the subbase.

It is recommended that prior to detailed drainage design to discharge planning conditions, shallow
infiltration festing to BRE365 compliance is undertaken above the maximum recorded groundwater
level of 0.75mbgl fo assess the permeable pavement scakage potential, and that should it be
appropriate a permeable geotextile lining is used at the base of the subbase to utilise any infilfration
potential, subject to approval from Arun District Council.

Discharge to the watercourse would be controlled by an induce vortex flow control, restricting the
rate 10 2.0 I/s.

The proposed strategy accounts for a critical design event of 1in 100 years plus an allowance for 40%
climate change, without exceedance flooding, as shown in the hydraulic modelling calculations in
Appendix F.

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.

Treatment

The use of permeable paving will ensure that run-off from the site receives a level of treatment
required by the SuDS manual, with hydrocarbons being filtered by the aggregate and geotextile
layers.

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 freatment techniques (the pathway), and the sensitivity of the environment
(the receptor).

The simple index approach considers whether SuDS techniques are appropriate for the site. The states
that for SuDS components to deliver adequate treatment, the total pollution mitigation index for each
contfaminant 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:

e Tofal Suspended Solids (TSS).

e Metals (M).

e Hydrocarbons (H).
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5.2.5 In accordance with C753 Table 26.2, the proposed land uses at the site are categorised as follows:
o Residential Roofs — very low/TSS=0.2/M=0.2/H=0.05

¢ Individual property driveways and low fraffic roads — low/T$5=0.5/ M=0.4/H=0.4

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

e Permeadble Pavement — T185=0.7/M=0.6/H=0.7

5.2.7 As the pollution hazard index does not exceed any pollution mifigation index for any contaminant
type, for any proposed land use, the proposed SuDS methods will provide sufficient treatment for the
residential areacs.

5.3 Foul Water Drainage

5.3.1 As there is no existing foul mains drainage on Sack Lane, a sewage treatment plant will be required
with treated effluent discharged to the watercourse.

5.3.2 The proposed sewage freatment plant will need to cover the General Binding Rules, and have an
Environment Agency Approved Permit to discharge fo the watercourse, if discharge is more than 5
cubic metres of effluent per day. The calculation for daily discharge is dependent on property sizing
and number of bedrooms. Based on the Environment Agency daily discharge calculations for
domestic properties, 8 No. 3-bedroom properties would result in 4.8 cubic metres foul discharge per
day (8 x3 x0.15m3/day).

5.3.3 It should also be noted that the foul discharge should be o a watercourse with a constant flow.
Should this not be viable, then a foul drainage field would also be necessary prior o discharge to the
ditch.

5.4 Climate Change

5.4.1 In JUIy 2020 the Enwronmen’r Agency Updo’red ’rhe Io’res’r chmo’re chonge oIIowonces (available online
at it Swww oy, ukdauidan Ci-rish nais-changa-aiiowanses), which supports
the NPPF in mokmg an oIIowonce for chmo’re chonge W|’rh|n rood r|sl< ossessmen’r The dllowances
provide predictions of anficipated change for pedak river flow by river basin district, peak rainfall
intensity, sea level rise and extreme wave height.

5.4.2 Peak river flow allowances show the anticipated changes to peak flow by river basin. The table below
shows the peak river flow allowances for the South East basin.

Table 1: peak river flow dllowances by river basin district

Totalpotential Totalpotential Totalpotential
change anticipated | change anticipated | change anticipated
for the '2020s' (2015 | for the '2050s' (2040 | for the '2080s' (2070
to 2039) to 2069) to 2115)

H++ 30% 60% 120%

South East basin
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Upper End 25% 50% 105%
Higher Central 15% 30% 45%
Central 10% 20% 35%

5.4.3 As the site is in Flood Zone 1 but classified as 'more vulnerable' as noted in Section 4, the higher
cenfral and upper end dllowances must be assessed with respect to increased fluvial flood risk and
river flood levels for the proposed development. An increase of 105% to peak river flow has been
assessed for this development.

5.4.4 The table below shows the anticipated changes in extreme rainfall intensity for small and urban
catchments. For flood risk assessments, both the central and upper end allowances should be
assessed to understand the range of impact.

Table 2: peak rainfall intensity allowance in small calchments
Total potential Total potential Total potential
Applies:across all-of change anticipated | change anticipated | change anticipated
England for the '12020s' (2015 | for the '2050s' (2040 | for the '2080s' {2070
to 2039) to 2069) to 2115)
Upper End 10% 20% 40%
Central 5% 10% 20%

5.4.5 NPPF setfs out percentage increases to be applied to the peak rainfall intensity values used in the
design of a surface water drainage system to allow for the effects of climate change. An increase of
20% should be applied for this development and a review should be undertaken to determine the
impact of an increase of 40%. A 40% level of increase in rainfall infensity has been accounted for
within the overall drainage strategy for the site.

5.4.6 Sea level dllowances show the predicted rise in sea level rise for each river basin district and epoch.
The table below shows the sea level rises for the South East.

Table 3: sea level allowances by river basin district for each epoch
South East Cumulative rise 2000 to 2125 (metres)
Upper End 1.60

Higher Central 1.20

5.4.7 As detailed in Section 2.2, a sea level rise of over 1.60 mefres has been assessed with respect fo the
residual risk of undefended tidal levels.

5.5 Urban Creep

5.5.1 The proposed drainage strategy has been designed with an assumption of a 10% increase in
impermeable area in the lifetime of the development due o urban creep, and the calculations show
sufficient capacity during the design rainfall event with the urban creep allowance.
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6 RESIDUAL RISK AND MITIGATION

6.1 Residual Risk

6.1.1 The following residual risks have been identified in relation to the proposed development:

i. Flooding of buildings due to the combination of sea level rise and failure/breach of sea
defences

ii. Blockage of watercourses as a result of debris or otherwise, causing flooding o the site.

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

iv. Blockage/failure of the proposed drainage system causing flooding o the site.

V. CGroundwater flooding o the site caused by groundwater levels exceeding the ground surface
level.

6.2 Mitigation

6.2.1 Consideration has been taken to the residual risks stated in Section 5.1, and the following mitigation
measures dre proposed:

i. Finished floor levels are raised above external ground levels, and no bedrooms are proposed
on the ground floor. In addition, it is recommended that flood resilient construction methods
are used along with flood proofing measures;

ii. As detailed in Section 8, maintenance measures will include clearance of Riparian
watercourse banks that lie within the site boundaries.

iii. The drainage strategy has been developed to capture runoff up to a 1 in 100-year crifical
rainfall event, with 40% allowance for climate change. Preliminary design levels have been
detailed in Drawing D1922-200, fo flow fowards the low point in the centre for surface water
discharge, and towards the watercourses away from the proposed buildings at the rear of all
properties. Proposed finished floor levels have also been set above surrounding ground levels.

iv. The proposed drainage system will attenuate and store runoff 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 Chapter 8 will mitigate the risk of the system becoming
blocked.
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Due to the underlying ground conditions of the site and the presence of groundwater in the
upper layers, there is arisk of groundwater exceeding the surface level and emerging on the
site. There are no records of previous groundwater flooding, however. If groundwater flooding
were to occur, it would flow away from the proposed buildings into the existing drainage
gullies and the watercourse ditches, or via the proposed drainage system.

25
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7 FLOOD RISK MANGEMENT

7.1 Safe Access and Egress

7.1.1 A safe access and egress route is provided to higher ground, fo the west along Sack Lane, so that any
residual risk to future residents can be safely managed.

7.2 Flood Warning

7.2.1 The site is within a Flood Warning Area as shown on the Arun District Council SFRA Mapping.

7.2.2 It is recommended that a Flood Evacuation Plan (FEP) is produced to address the residual risk of tidal
flooding for the lifetime of the development. This should include provision of a Flood Warning System.
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MAINTENANCE

Proposed Maintenance Regime

Maintenance is required to ensure the long-term operational performance of the proposed surface
water drainage system.

The drainage system has been designed to 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.

Drainage System
feature

Proposed mdintenance / remedial works

Required frequency
of works

Permeable Paving

Surface sweeping to reduce silt and delboris
accumulation.

Every 8 to 12 weeks

Removal / management of weed growth

At least once avyear

Silt removal from permeable surfaces,

As required / o be

pits, gully sumps and
drains

required.

possibly involving raking out of joints, specified by
redressing, removal and remedial works. manufacturer
Diffuser unils & catch Inspection and additional cleansing as Annudl

Desilting

Year 1, Year 3, then
every 5 years

Pipework

Jetting to clear blockages

As required

Hydrobrake

As specified by manufacturer

As specified by
manufacturer

Existing Watercourse
& Headwall Outidll

Inspection, vegetation clearance and
additional clearing/cleansing of potential
outfall blockages

At least once avyear

Year 1, Year 3, then

Desilting every 5 years

The responsibility of maintenance regime will be determined by the Developer, by agreed
appointment.

Permeable Paving / Diffuser Units

8.1.4

The areas of permeable paving are designed to allow infiltration of surface water run-off through the
joints in the block paving surface course and into the subbase below. The water is then collected and
discharged into the positive drainage system.

As part of the permeable paving system, diffuser units are used to discharge surface water run-off
from roof areas into the sub-base, as well as forming links between areas of permeable paving. These
diffuser units are small heavy-duty cellular units which allow more efficient discharge of surface water
into the sub-base base of the permeable paved areas.

The areas of permeable paving will require additional maintenance measures 1o ensure they operate
as designed. Failure in carrying out this maintenance, could increase the risk of flooding. The
additional measures are as follow:
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e Periodic surface sweeping to reduce silt and delbris accumulation. The permeable
surfaces should be swept af least every 8 to 12 weeks with additional sweeps in the
autumn to clear fallen leaves

¢ Removal / management of weed growth, as required. Typically, once or twice a year for
regularly used areas

e Periodic silt removal from permeable surfaces as described by the manufacturer. If any
areas are showing signs of ponding, they shall be dealt with by raking out the joints and
redressing. The entire surface shall be monitored and when there are signs of excessive
siltation resulting in poor drainage over the whole areq, the blocks shall be taken up and
a replacement of bedding layer and geotextile shall be undertaken

e Redressing of joints on the block paving as required

o Catchpits upstream of diffuser units, should be emptied and inspected on the same
regime as all catchpits specified previously set out in this document

Flow Control Chamber

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

8.1.8 The flow control device has two measures encase 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
to operate. The second is a high-level overflow pipe situated with the flow control manhole. Both
measures allow the system to drain down freely, until the blockage can be cleared.

8.1.9 The flow control chamber will require additional maintenance measures to ensure it operates as
designed. The additional measures are as follow:

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

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

Outfall & Existing Watercourse
8.1.10 A proposed outfall will be required for the discharge from the site out to the boundary ditch. It is

recommended that maintenance of the outfall feature and the existing ditch is carried out o ensure
conveyance off the site and prevent the risk of blockages and flooding, with measures as follows:
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¢ Inspection, vegetation clearance of riparian banks and additional clearing/cleansing of
potential outfall blockages will be required on an annual basis.

e Desilting is recommended at least as follows: On completion of drainage works, Year 1, Year
3. then every 5 years.

Remedial/Repair Actions

8.1.11  Significant storm events may cause considerable damage to 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.

8.1.12  Resetting of uneven blocks by liffing block area, removing bedding material and relaying to match
original design are all actions which may need to be undertaken.

Accidental Spillages

8.1.13 Itis not envisaged that any materials are to be stored onsite once the development has been
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 to the existing system are necessary.

8.1.14  Minor spillages of fuels and oils from motor vehicles will be dealt with by the permeable paving and
deep frapped gullies, by bio-degrading and collecting the hydrocarbons respectively.

Future Alterations to the Development

8.1.15  Any future alterations to the permeable paving should be confirmed by a specialist. Where possible
any future services are to avoid being located through areas of permeable paving. If new services are
required to run through areas of permeable paving, services should be installed below the depth of
permedable paving with the permeadble system reinstalled above.
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9 OFFSITE IMPACTS
9.1.1 The proposed development will have a positive impact on flooding issues off-site by reducing run-off
rates and discharge to the surface water drain via shallow attenuation within sustainable drainage
systems.

9.1.2 Post development foul water flows will contribute an increase compared to the previous use — it is
expected that the foul sewer flow will be 0.40l/s, however this will be offset by the reduction in surface
water runoff.

9.1.3 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.
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10 SUMMARY

10.1.1  This site-specific flood risk assessment is based on Flood Maps, the Local Authority's Strategic Flood Risk
Assessment and Public Sewer Records.

10.1.2  The site an existing agricultural yard with several large storage barns.

10.1.3 The development lies within Flood Zone 1, however is subject fo a residual risk of tidal flooding as a
result of climate change and sea level rise within the lifetime of the development.

10.1.4  The existing site is predominantly hardstanding, with no confirmed existing drainage infrastructure.
Post-development surface water run-off will be managed through sustainable drainage measures,
with the installation of permeable paving meaning overland flows can be attenuated on site and
released to the existing watercourse at a rate with a significant betterment, without causing surface
water flooding on site.

10.1.5 The wastewater from the proposed development will discharge via a sewage freatment plant with
freated effluent discharged to the existing watercourse.

10.1.6  Flood mitigation measures address the residual risk of tidal flooding as a result of climate change and
sea level rise.

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

10.1.8 Information has been provided to state why this development passes the Sequential Test and the
Exception Test.

10.1.9  In conclusion, this development is suitable with regards to flood risk and surface water drainage.
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LEVEL' SHALL BE DESIGNED TO SUIT THE DRAINAGE D90 R IR FEN &N
STRATEGY. NN 5\ N §\\$ § §\§i oy
: AN R EENAE

Refer to Architects drawings for further information on plot internal
detailing, service points and threshold drainage details. Architect to
finalise all drainage connection points & threshold drainage
requirements

This map is based on or reproduced from Ordnance Survey
material with the permission of Ordnance Survey on behalf of
-SURFACE WATER STRATEGY- the controller of Her Majesty's Stationary Office (¢) Crown
Copyright. This drawing is based upon Ordnance Survey
mapping - BPC accept no liability for any inaccuracies with the
data. (¢} Crown Copyright 2020. All rights reserved.

Propos: ry Yatsroouise

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

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

«  Site-specific geotechnical testing resulted in failed soakage
tests and identified shallow groundwater. Infiltration SuDS
and deep storage features are therefore unfeasible.

Fermzable bivok
Ay Somm
thickas Dy -
G55 square meires

e Further shallow infiltration testing above the maximum
groundwater level of 0.75mbgl is proposed in October 2021 A | Revised Layout 04-06-2021

to establish if the permeable pavement will yield any
soakage potential, prior to detailed drainage design to satisfy Rev]) Amendments Date

pre-commencement conditions.

It is proposed to use permeable paving within the entrance
road and the parking area of the site, draining runoff from the
buildings, footpaths and driveways.

«  Permeable block paving is proposed in the parking area, with
permeable tarmac along the entrance road. 400mm
thickness sub-base is proposed below all permeable
surfacing. A perforated pipe below the base of the sub-base
will convey attenuated flows.

Existing Drainage on site to be fully
established.

The Contractor is responsible for
dealing with the existing drainage
infrastructure and reporting
connectivity & condition to Engineer

« Discharge to the watercourse will be controlled via a
Hydro-brake manhole, to a rate of 2.0l/s

e The drainage strategy has been designed for up to a
1-in-100 year storm event, with the allowance of 40% for
climate change. The effect of urban creep has also been
considered for the drainage design.

«  Finished floor levels are to be set above existing ground

iiveeassesescenn,,,

§§ levels and proposed surrounding ground levels. This will limit
¥ any residual risk of internal flooding from groundwater
§\ emergence or localised flooding from extreme rainfall events.
Y ditohes (5.0 meties tor S ELEEE O
FOUL WATER STRATEGY- BRIGHT PLAN CIWHE

sincil

25)

s Foul water disposal should adhere to the following hierarchy; Transport Planning and Infrastructure Design Consultants
2 West Barn, Norton Lane, Chichester, West Sussex PO20 3AF
Tel: 01243 210418

www.bpcivils.co.uk enquires@bpcivils.co.uk

1. Public Sewer
2. Private Treatment Plant
3. Septic Tank and Drainage Field

4. Cesspool Drawing Stafus PLAN NlNG

«  Consultation confirmed that there are no existing foul sewers
on Sack Lane. Client

Melanie Jenkins

It is therefore proposed to discharge to the watercourse via a
Sewage Treatment Plant, subject to further investigation and
approval of treated effluent discharge.

Project

Conceptual Surface Water
& Foul Drainage Strategy

Drawing Title

Lidsey Lodge Farm
Sack Lane, Lidsey PO22 9PE

Scale Date Drawn By Checked By

1:750 [|Jun2021| DJL LDF

Rev.

Drawing No.

72 T | A N A | | n D1922-200 A
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Appendix A Preliminary Site Layout
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Appendix B Topographical Survey
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not scale from printed drawings except for
planning purposes.

Grid is based on ordnance survey national grid
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OSGM15 & OSTN15 model.

Drainage pipe sizes (where shown) have been’
gauged from the surface far safety reasons/and
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with caution and expert identification fs advised.
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Appendix C  Geotechnical Information
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2 No. samples of the gravelly sandy clay were tested for sulphate content and pH. In
accordance with the BRE'!®> methodology and the number of samples tested, the site has been
classified on the highest measured sulphate content.

Based on the results detailed in Section E and the above, the soils are classified by the BRE as
sulphate design class DS-1, and, assuming a mobile groundwater table, the ACEC class is AC-

The groundwater monitoring results/observations are given in Section D. On the basis of
these results, groundwater at about |-1.5m below ground level should be anticipated.

Long term groundwater monitoring is currently being undertaken in order to assess the
groundwater regime during the winter months, when groundwater levels are expected to be
at their highest. 2No. visits have been completed to date.
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2 No. soakage tests were undertaken on site in WSI| and 2 in general accordance with
BRE365'¢ but modified for the smaller diameter test. These windowless holes were drilled at
locations specified by the client, as shown in Figure 3 Appendix B. Given the time restrictions,
it was only possible to fill and test each windowless hole once. The results are attached in

Appendix | and are summarised below:

Water level rose during

test, soakage rate
calculation not applicable

' Building Research Establishment Special Digest |: 2005. Concrete in aggressive ground. Part I:
Assessing the aggressive chemical environment.

'¢ Building Research Establishment DG365: 2016. Digest Soakaway Design

Fage |28

704
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ant wi

Results mp
BRE365 requirements
since water level did not

fall to 25% max water
depth

The water level in WS2 dropped by 5cm in just over 5 hours, and the water level in WSI rose
by 23cm in 4.5 hours. It should be noted that there were occasional episodes of light rainfall

during the monitoring period.
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Due to the extremely low soakage rates, it was not possible to calculate an exact permeability
value for the borehole soakage locations. However, based on field observations and high water
table it can be concluded that conventional soakaways are not likely to be successful on site,
and allowance should be made for surface water to be piped off site at this stage.

CIRIA C574 “Engineering in Chalk” states that soakaways should be sited a minimum of 10m
away from foundations on low density chalk or where the density of the chalk is unknown,
and a minimum of 5m on medium or higher density chalk. This reflects the fact the
concentrated flows of water through low density chalk will result in dissolution of the chalk
or destabilise the backfill in existing dissolution features. Settlement should therefore always

be anticipated around soakaways in low density chalk.

In areas where solution features are “known to be prevalent”, CIRIA C574 states that
“soakaways should be avoided if possible but, if unavoidable, should be sited at least 20m away

from any foundations”.

Further testing may be required for the final drainage design. In particular, full scale soakage
tests as per DG365 are recommended within the proposed discharge zone and at the
proposed soakaway and/or SUDs locations. It is noted that the soakage testing and
groundwater monitoring were carried out during the winter months, and so it is likely that
both have been carried out on a worst-case scenario

Direct discharge of clean, uncontaminated roof water to groundwater may be permitted,
provided that the discharge is via separate, sealed downpipes.
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Five post site investigation groundwater monitoring rounds have subsequently taken place in

the two wells in WS3 and 4.

At the time of the intrusive investigation, the weather was overcast with occasional light rain.

Throughout the monitoring period, the rainfall across the UK was generally higher than
average (for example 113% of average in January, and 116% in February).

A site plan for the location of each excavation is presented in Figure 2 of Appendix B.

N N N
N Farmiiind § aansidiang
{ LIV LOTININS

The logs created for each borehole are presented in Appendix C and summarised in the table
below.

Table I: Summary of soils encountered

: Concrete

(all locations except WS2)

1 029/09 | MADE : MADE GROUND composed of varying mixtures of clay, silt, ;
: : GROUND - sand, and gravel. Gravel consists of flint, chalk, brick,
: | concrete in varying proportions and sizes (from fine to

coarse).

; 0.85/%4.0 | GRAVELLY : Soft to firm brown/reddish brown/grey gravelly sandy CLAY. :
: { SANDY . Gravel is fine to coarse sub-angular to angular flint and fine
. CLAY . to medium rounded to sub-angular chalk. RIVER TERRACE :
: . DEPOSITS

: *2/%445 | CHALK . Pale greyish/brownish white extremely weathered CHALK
5 : . recovered as gravelly clayey silt/clay. Gravel is fine to medium

. sub-angular to rounded chalk and fine to coarse rounded to
. angular flint. Grade Dm. (all locations except WS4) :

* Denotes full depth of investigation

The ground across the site was found to comprise made ground over sandy/gravelly clay over
weathered chalk. The chalk was encountered in all boreholes with the exception of WS4
where the superficial deposits extended to the base of the hole (4m). The depth to the top of
the chalk varied between 0.85 to 4m.

NN o s
A 3 Y e et d e

AN N N TN SN TS e
AR AT AR YY A LR

Groundwater strikes were recorded in the following trial holes:-
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Table 2: Groundwater Strikes

N L W

1.6 i Seepage within clay, roughly 50mm above
i the boundary with the chalk.

2 . Seepage within clay. Rose to 1.31m after
- an hour.

3 . Seepage within clay. Rose to |.24m after an .
i hour '

4 . Water struck at base of borehole, within
- chalk.

S Sirmrnafiiratas danitasing
N ANT ANITIRS T RIIRY SRS ANy
D

Groundwater monitoring was undertaken from the 18" December 2020 to the 26™ March
2021. The first monitoring visit took place on the day of the intrusive investigation,
approximately 1 hour after the drilling had ended in order to allow groundwater levels to
equalise. The elevations are shown in the chart below and full results are provided in Appendix
D.

Chart 3: Summary of groundwater elevations

.
(3}

TR 1R S
NSNS \\»\,‘ ‘\ R \\\\\\\\\\\\\ \_*\: \_\Q\
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Groundwater Monitoring Record

Lidsey Lodge Farm LP2430

| 06/01/21

£ 29/01/21

1 26/03/21 Water Level (m bgl)
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BRE Digest 365 - Soakage Test

Test Hole No: WS1
Test No: Test No 1
nitial)

Filling to Max Water Depth (min)

0 50 100 150 200 250 300

Diameter of Borehole (m) 0.101
Depth to End of Borehole Casing (m) 1
Depth to Borehole Base (m) 2
Depth to Top of Permeable Soils (m)
Depth to Groundwater Surface (m)
0.5 Depth to Top of Granular Fill {m)

r Voids Assumed within Borehole (%)

r ’&ﬁ Depth of Water at Start of Test (m) 0.93
T " 8 Max Water Dropdown during Test (m) 0.005
- Total Soakage Test Time (min) 270
L Mean Internal Discharge Area (m2) 0.325313
B tee trar e e s s s s e e sen e v el e s e @ Discharge Rate (litre/min)

Soakage Rate (litre/m2/min) N/A

R 2 e e e e e e e aaa e asn i e ce e

BRE Soil Infiltration Rate (m/sec) N/A

Depth Below Surface (m)

ﬁ“ B e NNV N C omm entS:
[ Water level arose during the test, soakage rate calculation is not applicable.

Client: RJCA Chartered Architects on behalf of Melanie Jenkins

Site: Lidsey Lodge Farm, Sack Lane, Lidsey, Bognor Regis PO22 9PE
t Tested By:  MW/KT

25 Test Date: 18/12/20
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BRE Digest 365 - Soakage Test

Test Hole No: WS2
Test No: Test No 1

Filling to Max Water Depth (min) nitial)

Diameter of Borehole (m) 0.101
Depth to End of Borehole Casing (m) 1
Depth to Borehole Base (m) 2
Depth to Top of Permeable Soils (m)
Depth to Groundwater Surface (m) 1.6
0.5 Depth to Top of Granular Fill {m)

r Voids Assumed within Borehole (%)

Depth of Water at Start of Test (m) 1

b Max Water Dropdown during Test (m) 0.05

N A Y o - —~ Total Soakage Test Time (min) 320
L = = - Mean Internal Discharge Area (m2) 0.311431

L Discharge Rate (litre/min)

e m e e o s s s o v o e R Soakage Rate (litre/m2/min)

1.5 & N N

BRE Soil Infiltration Rate (m/sec)

Depth Below Surface (m)

[ Water level did not fall to 75% max water depth, calculations were based on actual fall of water level achieved.
Result not compliant with BRE365 requirement since water did not fall to 25% max water depth.

Client: RJCA Chartered Architects on behalf of Melanie Jenkins

Site: Lidsey Lodge Farm, Sack Lane, Lidsey, Bognor Regis PO22 9PE
t Tested By:  MW/KT

25 Test Date: 18/12/20
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Appendix D Lead Planning Authority and Lead Local Flood Authority Consultation
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Dan thton

From: Paul Cann <Paul.Cann@arun.gov.uk>

Sent: 09 February 2021 10:59

To: Dan Lytton

Cc: Kevin Macknay

Subject: RE: D1922 - Lidsey Lodge Farm

Attachments: I33pipgdbwleo01bfejinyk1_2.pdf; surface water flood mapping.pdf; flood map.pdf
Hi Dan

Some brief comments;

1. Ihave copied in WSCC just in case they wish to make additional comments.

Copy of our land drainage records enclosed for information.

3. The nearest known flooding is on the public highway at the junction of the A29 and Sack Lane has suffered
historical flooding. There may be other areas in Sack Lane that suffer flooding but are not recorded on our
records.

4. Surface water flood map (1 in 30 to 1 in 1000 year events) enclosed which indicates a low area on the site
perimeter.

5. Tidal/fluvial flood map {(undefended) enclosed — part of the site is within flood zone 2/3.

6. The area has high groundwater and infiltration potential is poor but must be fully investigated for any
redevelopment proposal.

7. No mains drainage in Sack Lane.

N

Hope this helps.

Regards

E: paul.cann@arun.gov.uk

B iy SNy R

< anetl Ol
s AN, Nt

www.arun.gov.uk

From: Dan Lytton <

Sent: 08 February 2021 18:00
To: Paul Cann <Paul.Cann@arun.gov.uk>
Subject: RE: D1922 - Lidsey Lodge Farm

Hi Paul,

Please could you provide me with any flood risk or drainage information you may have of relevance on the attached
site.

ARUN DISTRICT COUNCIL AL/18/22/PL



Dan thton

From: Kevin Macknay <kevin.macknay@westsussex.gov.uk>

Sent: 22 January 2021 15:16

To: Dan Lytton

Subject: RE: D1922 - Lidsey Lodge Farm

Attachments: EA Flood Zone 2 and 3 Mapping.pdf; Existing Road Gullies.pdf; JBA Groundwater Flood Risk

Map.pdf; RoFSW Mapping_1in30 and 1in100 Mapping.pdf

Dan,

Further to your recent enquiry re. the above development. Please see my response below:

Flood Zones
e Please confirm the Flood Zones for this area.
Based on current EA mapping the area is on the boundary of both Flood Zones 2 and 3.
We would advise you to contact the EA and discuss the effect of future climate change predictions
regarding this location.

e Please confirm surface water, reservoir flooding, sewer flooding. Please provide plans and depth data
from your GIS UFMSW for 30yr, 100yr & 1000yr as applicable (OS Datum).
See attached plan. Generally the site is at ‘Low’ risk of surface water flooding. Development should be
avoided within close proximity to the existing watercourses.

e Please confirm mapping and records for any surface water assets owned or maintained.
WSCC have no surface water assets owned or maintained within the confines of the site.

e Please confirm if there are any future drainage improvements proposed for this area.
None that we are aware of.

¢ Please confirm details of existing or planned flood alleviation and defences in this area.
None that we are aware of.

o Please confirm any existing river and/or tidal levels, for the 100yr, 100yr with climate change, 200yr,
200yr with climate change, 1000yr, and 1000yr with climate change flood events.
This information would be available from the EA.

¢ Please confirm any gauged flow records for river networks in close proximity to the site, with associated
estimated return periods.
This information would be available from the EA. However, as the waterbodies directly adjacent to the
site are ‘ordinary watercourses’ it is unlikely that the EA would hold any information for this area.

e Please confirm if you are aware of any historic flooding within the confines of the site.
None that we are aware of. However, you should check with the current owner and Arun District Council
as the site may well have flooded in June 2012.

o Please confirm if you are aware of any historic flooding in close vicinity and/or on the public highway.
Areas adjacent to the site were affected by flooding during the June 2012 event, and subsequently. We
have records of highway flooding along Sack Lane and the A29. The junction of Sack Lane and the A29
was impassable to traffic for some time following the June 2012 event.

Groundwater
¢ Please confirm details of any groundwater flooding issues in the area, including flood levels, flood
extents and any available anecdotal information.

1
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Base on the current JBA Groundwater Flood Risk mapping the area is at ‘High’ risk of groundwater flood.
With groundwater either very near or within 0.025m of the ground surface. See attached plan.

e Please confirm details of aquifer designation, soil classification, and Source Protection Zones in this area.
We do not hold this information. This information should be available on-line.

e Please confirm details of any surface and groundwater discharges, abstractions including private
licences and pollution incidents.
We do not hold this information. This information may be available from the EA.

¢ Please confirm details of any recorded groundwater levels in the area, and groundwater vulnerability of
the area.
We do not hold this information.

Policy/Future

e Please confirm any Flood Modelling data undertaken within a 1 km radius of the site.
None that we are aware of.

o Please confirm details of future defence upgrades and/or shoreline management plans/policies.
Future works - None that we are aware of.
Policies etc. — WSCC SFRA — January 2010.

Report a problem with 3 road or pavement of raise & highways related enaulry
e

W SHighways

Foliow us at

Sent: 21 January 2 :
To: Kevin Macknay <kevin.macknay@westsussex.gov.uk>

Subject: D1922 - Lidsey Lodge Farm

Hi Kevin,

Please could you provide us with the relevant flood risk and drainage information you have on the attached site.
Kind Regards,

Dan Lytton MEng
Engineer

ARUN DISTRICT COUNCIL AL/18/22/PL
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Appendix E  Environment Agency Product 4 Response

Melanie Jenkins 38
Lidsey Lodge Farm, Sack Lane, Lidsey PO22 9PE
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Product 4 Flood Risk Data Requested by: Bright Plan Civils

Site: Lidsey Lodge Farm, Sack Lane, Lidsey, PO22 9PE

Table 1: Water Levels: Fluvial Undefended

] SR R TR R T R T8 S
X\\“Q‘\\\@ Easti Northi 5% 19 1%+CC | 1%+CC | 1%+CC | . o
L e v

2 494555 102638 -
3 494542 102574 2.20
4 494624 102621 -

Table 2: Water Levels: Fluvial Defended

L Wodelled Fiood Levels in M
SRR

Nade A A

%\\:\\%\:& Eastings | Northings 5% 1% (35";/0) (45*;/0) (10890) 0.1%
1 494501 102617 - - -
2 494555 102638 - - _ N
3 494542 102574 2.08 2.15 220 218
4 494624 102621 - - - -

Table 3: Water Levels: Tidal Undefended

_ plende S
w% Eastings | Northings 0.5% 0.5% (2070)* 0.5% (2115)* 0.1%
“}:‘\& g g 2% 5% ( ) 5% ( ) 1%

1 494501 102617 - 3.61

2 494555 102638 - 2.66 3.61 -

3 494542 102574 1.97 2.66 3.61 2.14

4 494624 102621 - - 3.61 -

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

Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency

ARUN DISTRICT COUNCIL AL/18/22/PL



Table 4: Water Levels: Tidal Defended

ST
‘\'\'\E

‘\\\\\\\\\\\\\\\\\\\\\

N

\\\\\\\ Eastlngs Northlngs 0.5% 0.5% (2070)* | 0.5% (2115)* 0.1%
1 494501 | 102617
2 | 494555 | 102638
3 | 494542 | 102574
4 | 494624 | 102621

Table 5: Water Depths: Fluvial Undefended

\\\\\\\\\\\\\\k\\\\\\

\\\\\\‘

L\\\\ .-
%\\:\\&\ Eastings | Northings 5% 1% (;5*;/0) (25-';/0) Toa 0.1%
1 494501 102617 - - ;
2 494555 102638 -
3 494542 102574 032
4 494624 102621 _

Table 6: Water Depths: Fluvial Defended

W

\
\\\\\\\\\k\\

S

‘\\\\\\\\\\\\\\\\\\\\\\\\\\\V

\ Eastings Northlngs 5% 1% 1%’5*;2)0 13’5*;2)0 1(:3;;)0 0.1%
1 494501 102617 - - -
2 494555 102638 - - - -
3 494542 102574 0.21 0.24 0.29 0.31
4 | 494624 | 102621 - - - -

Table 7: Water Depths: Tidal Undefended

\\\\\\\\\\\\\\\\\\\\\\\

ode |

\\\\\\\\\\\\\\\\ S—

S
\‘\\\\\\‘\\ R e A e TN

\\\\\\\ Eastings | Northings 0.5% 0.5% (2070)* | 0.5% (2115)* 0.1%
1 | 494501 | 102617 0.23
2 | 494555 | 102638 i 0.01 0.57 -
3 | 494542 | 102574 0.15 0.85 1.79 0.32
4 | 494624 | 102621 ) ) 1.07 )

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.
Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency
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Table 8: Water Depths: Tidal Defended

: &\\:\\\\\ Eastings | Northings

1 494501 102617 - - - -
2 494555 102638 - - - -
3 494542 102574 - - - -
4 494624 102621 - - - -

-

All levels taken from:

Fluvial: Aldingbourne Flood Risk Mapping Study, completed in 2015 by JBA Consulting
(Defended only), plus climate change allowances (2016). Tidal: River Arun to East Head,
completed in 2016 by JBA Consulting.

Produced on: 05/02/2021

*The flood risk data provided is based on existing EA hydraulic models for existing
0.5% annual probability events with an allowance for climate change. Please note the
climate change allowances provided are not up to date. These were updated on 17
December 2019.

You should refer to ‘Fingd risk assessments: climate changs allowanges’ 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.
Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency

ARUN DISTRICT COUNCIL AL/18/22/PL



FRA Site Boundary & Node Points. Centred PO22 9PE. Created 05/02/2021.
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Contact us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506. Email:enquiries@environment-agency.gov.uk



Modelled Flood Outlines (Undefended Fluvial). Centred PO22 9PE. Created 05/02/2021.
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Contact us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506. Email:enquiries@environment-agency.gov.uk




Modelled Flood Outlines (Defended Tidal). Centred PO22 9PE.

Created 05/02/2021.
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Modelled Flood Outlines (Defended Fluvial).

Centred PO22 9PE. Created 05/02/2021.
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Modelled Flood Outlines- Climate Change Allowances (Undefended Fluvial).
Centred PO22 9PE. Created 05/02/2021.
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Modelled Flood Outlines- Climate Change Allowances (Defended Fluvial).
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Modelled Flood Outlines (Undefended Tidal). Centred PO22 9PE.

Created 05/02/2021.
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Appendix F  Drainage Calculations
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Bright Plan Civils File: D1922 Drainage Design.pfd Page 1
2 West Barn Network: S1 Lidsey Lodge Farm
Norton Lane Dan Lytton Sack Lane, Lidsey PO22 9PE
Chichester PO20 3AF 10/02/2021 Conceptual Drainage Design
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 5 Minimum Velocity (m/s) 0.75
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 17.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.400 Preferred Cover Depth (m) 0.450
Ccv 0.750 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)
14 0.007 3.050 494570.678 102636.424 0.550
13 0.005 3.050 494609.308 102589.798 0.550
12 0.005 3.000 494616.571 102620.062 0.797
11 0.007 3.050 494568.361 102626.769  0.550
10 0.059 3.000 494560.374 102617.246 0.965
9 0.007 3.050 494562.931 102605.493 0.550
8 0.007 3.050 494560.627 102595.891 0.550
7 0.007 3.000 494598.316 102586.847 0.920
6 0.012 3.000 494600.620 102596.448 0.976
5 0.092 3.000 494603.148 102606.981 1.112
4 0.012 3.000 494605.744 102617.797 1.150
3 3.000 494606.847 102622.396 1.161
2 0.007 3.000 494608.061 102627.452 1.174
1 2.800 494609.534 102633.590 0.989
Links
Name us DS Length ks{mm)/ USIL DSIL Fall Dia TofC Rain
Node Node (m) n (m) (m) (m) (mm) (mins) (mm/hr)
1.006 2 1 813 QAN 1,826 1.E11 0 fLGEY 225 £.5% R
6.000 14 2 3 2.500 E
1.005 3 2 1.839 225
5.001 12 3 Rt
1.004 4 3 1.850 225
4.000 11 4 2.500 TG
1.003 5 4 i1 1.a88 225
3.000 10 5 2.035 225
1.002 6 5 ! 4034 oS 150
Name Vel Cap Flow us DS IArea IAdd
(m/s) {l/s) {l/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
1.006 0.631 25.1 347 0.949 0.764 0.227 0.0
6.000 0921 7.2 1.2 0450 0.949 0.007 0.0
1.005 0.648 25.7 33.0 0.936 0.949 0.213 0.0
5.001 1.195 94 1.7 0.697 0.936 0.010 0.0
1.004 0.624 24.8 31.7 0.925 0.936 0.203 0.0
4000 0900 7.1 1.2 0450 0.925 0.007 0.0
1.003 0.759 30.2 29.0 0.887 0.925 0.184 0.0
3.000 0.750 29.8 9.7 0.740 0.887 0.059 0.0
1.002 0.751 13.3 5.3 0.826 0.887 0.033 0.0
Flow+ v9.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils
2 West Barn

File: D1922 Drainage Design.pfd
Network: S1

Page 2
Lidsey Lodge Farm

Norton Lane Dan Lytton Sack Lane, Lidsey PO22 9PE
Chichester PO20 3AF 10/02/2021 Conceptual Drainage Design
Links
Name us DS Length USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) (m) (m) (1:X) (mm) {mins) (mm/hr)
2.000 9 6 2,500 Iada G.dis alG 10 NG SHA
1.001 7 6 DG8G
1.000 8 7 2.500
5.000 13 12 2.500 i3
Name Vel Cap Flow us DS IArea IAdd
(m/s) {l/s) {l/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
2.000 0.806 6.3 1.2 0450 0.826 0.007 0.0
1.001 0.754 13.3 23 0.770 0.826 0.014 0.0
1.000 0.751 5.9 1.2 0450 0.770 0.007 0.0
5.000 0.751 5.9 0.8 0.450 0.697 0.005 0.0
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DSDepth
(m) : Type (m)  (m) (m) (m)  (m) (m)
1.006  &.313 Circular 3.000 1.826 0.949 2800 1.&i 0.764
6.000 Circular 3.050 2.500 0.450 3.000 0.949
1.005 Circular 3.000 1.839 0.936 3.000 0.949
5.001 Circular 3.000 . @03 0.697 3.000 0.936
1.004 Circular 3.000 1.850 0.925 3.000 0.936
4.000 Circular 3.050 2.500 0.450 3.000 0.925
1.003 Circular 3.000 1.488 0.887 3.000 0.925
3.000 Circular 3.000 2.035 0.740 3.000 0.887
1.002 Circular 3.000 :2.0:4 0.826 3.000 0.887
2.000 Circular 3.050 2.500 0.450 3.000 0.826
1.001 Circular 3.000 2 .O8G 0.770 3.000 0.826
1.000 Circular 3.050 2.500 0.450 3.000 0.770
5.000 G Circular 3.050 2.500 0.450 3.000 0.697
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.006 2 TEGY ®danhoie Adoptable 1 LAY AManhols Adoptable
6.000 14 Adoptable 2 Adoptable
1.005 3 Adoptable 2 Adoptable
5.001 12 Adoptable 3 Adoptable
1.004 4 Adoptable 3 Adoptable
4000 11 Adoptable 4 Adoptable
1.003 5 Adoptable 4 Adoptable
3.000 10 Adoptable 5 Adoptable
1.002 6 Adoptable 5 Adoptable
2.000 9 Adoptable 6 Adoptable
1.001 7 Adoptable 6 Adoptable
1.000 8 Adoptable 7 Adoptable
5.000 13 Adoptable 12 Adoptable

Flow+ v9.0 Copyright © 1988-2021 Causeway Software Solutions Limited

ARUN DISTRICT COUNCIL AL/18/22/PL




Bright Plan Civils

2 West Barn

Norton Lane
Chichester PO20 3AF

File: D1922 Drainage Design.pfd
Network: S1

Dan Lytton

10/02/2021

Page 3

Lidsey Lodge Farm
Sack Lane, Lidsey PO22 9PE
Conceptual Drainage Design

Manhole Schedule

¥

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m)  (m) _(mm) (m) _(mm)
14 494570.678 102636.424 3.050 0.550 iz
@*0
7 6.000 0
13 494609.308 102589.798 3.050 0.550 1340 (_;S

494606.847

102622.396

10 494560.374 102617.246 3.000 0.965
@\%
0:i3.000 2438 225
9 494562.931 102605.493 3.050 0.550 1230
&o
_ 0 i 2.000
8 494560.627 102595.891 3.050 0.550 i3
@‘o
0 i 1.000
7 494598.316 102586.847 3.000 0.920 1330 9 1:1.000
7 0:1.001 150
6 494600.620 102596.448 3.000 0.976 134G 0 1§ 2.000 G0
1\g6 2 i1.001 150
2

0
-
1
2 0
2 494608.061 102627.452 3.000 1.174 0 1
1\¢ 2
2 0i{1.006 183 225

Flow+ v9.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils

2 West Barn

Norton Lane
Chichester PO20 3AF

File: D1922 Drainage Design.pfd
Network: S1

Dan Lytton

10/02/2021

Page 4

Lidsey Lodge Farm

Sack Lane, Lidsey PO22 9PE
Conceptual Drainage Design

Manhole Schedule

Return Period
(years)

30
100

Flap Valve x

Climate Change Additional Area

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)___(mm) (m) _ (mm)
1 494609.534 102633.590 2.800 0.989 1z} 1.006 1.8ud 225
1
Simulation Settings
Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
M5-60 (mm) 17.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 20.0
Summer CV  0.750 Check Discharge Rate(s) x
Winter CV  0.840 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 ¢ 360 i 480 600 720 960 1440

Additional Flow

(cC %) (A%) (Q2%)
0 0 0
0 0 0
40 10 0

Node 2 Online Hydro-Brake® Control

Objective

Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 1.826 Product Number
Design Depth (m) 1.250 Min Qutlet Diameter (m) 0.100
Design Flow (I/s) 2.0 Min Node Diameter (mm) 1200
Node 5 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 2.440
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins)
Safety Factor 2.0 Width (m) 16.700
Porosity 0.32 Length (m) 41.000

Node 10 Carpark Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 2.490
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins)
Safety Factor 2.0 Width (m) 5.400
Porosity 0.32 Length (m) 110.000

(HE) Minimise upstream storage

CTL-SHE-0064-2000-1250-2000

820.0
0.400

Slope (1:X)
Depth (m)
Inf Depth (m)

733.0
0.400

Slope (1:X)
Depth (m)
Inf Depth (m)
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Lidsey Lodge Farm

Sack Lane, Lidsey PO22 9PE
Conceptual Drainage Design

Results for 1 vear Critical Storm Duration. Lowest mass balance: 95.94%

Node Event us Peak Level Depth Inflow Node Flood Status
Node ({mins) {m) {m) (I/s) Vol(m3) {m?3)

15 minute winter 14 11 2,522 0.022 0.8 0.0310 0.0000 OK

15 minute winter 13 11 2,521 0.021 0.6 0.0281 0.0000

120 minute winter 12 100 2.481 0.278 1.3 0.3496 0.0000

15 minute winter 11 11 2,523 0.023 0.8 0.0314 0.0000

120 minute winter 10 102 2.481 0.446 2.4 1.0510 0.0000

15 minute winter 9 11 2,524 0.024 0.8 0.0329 0.0000

15 minute winter 8 11 2,524 0.024 0.8 0.0339 0.0000

120 minute winter 7 100 2.481 0.401 1.3 0.5149 0.0000

120 minute winter 6 102 2.481 0.457 2.0 0.6297 0.0000

120 minute winter 5 102 2.481 0.593 5.9  5.4002 0.0000

120 minute winter 4 104 2.481 0.631 4.2  0.8458 0.0000

120 minute winter 3 102 2.482 0.643 3.3 0.7268 0.0000

120 minute winter 2 100 2.481 0.655 2.6 0.8189 0.0000

15 minute summer 1 1 1.811 0.000 1.7 0.0000 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 (m3)
15 minute winter 14 6.000 2 0.8 0.428 0.110 0.1755
15 minute winter 13 5.000 12 0.6 0.445 0.100 0.1370
120 minute winter 12 5.001 3 -0.9 0.477 -0.092 0.0782
15 minute winter 11 4.000 4 0.8 0.422 0.112  0.1759
120 minute winter 10 3.000 5 2.0 0.186 0.066  1.7494
15 minute winter 9 2.000 6 0.8 0.504 0.123 0.1791
15 minute winter 8 1.000 7 0.8 0.504 0.131 0.1797
120 minute winter 7 1.001 6 -0.8 0.246 -0.060 0.1738
120 minute winter 6 1.002 5 -1.3 0.360 -0.100  0.1907
120 minute winter 5 1.003 4 3.4 0.311 0.111 0.4424
120 minute winter 4 1.004 3 33 0.288 0.131 o0.1881
120 minute winter 3 1.005 2 2.1 0.357 0.080 0.2068
120 minute winter 2 Hydro-Brake® 1 1.7 24.9
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Lidsey Lodge Farm

Sack Lane, Lidsey PO22 9PE
Conceptual Drainage Design

Results for 30 vear Critical Storm Duration. Lowest mass balance: 95.94%

Node Event us Peak Level Depth Inflow Node Flood Status
Node ({mins) {m) {m) (I/s) Vol(m3) {m?3)

240 minute winter 14 232 2,597 0.097 0.4 0.1346 0.0000 OK

240 minute winter 13 236 2.597 0.097 0.3 0.1275 0.0000

180 minute winter 12 176 2.597 0.394 1.1  0.4953 0.0000

180 minute winter 11 176 2.597 0.097 0.5 0.1348 0.0000

180 minute winter 10 176 2.597 0.562 4.0 8.6359 0.0000

180 minute winter 9 176 2.597 0.097 0.5 0.1349 0.0000

180 minute winter 8 176 2.597 0.097 0.5 0.1350 0.0000

180 minute winter 7 176 2.597 0.517 1.1  0.6637 0.0000

180 minute winter 6 176 2.597 0.573 2.1 0.7894 0.0000

180 minute winter 5 176 2.597 0.709 11.8 30.9408 0.0000

180 minute winter 4 176 2.597 0.747 4.1 1.0014 0.0000

240 minute winter 3 240 2.597 0.758 3.0 0.8576 0.0000

180 minute winter 2 180 2.597 0.771 2.6 0.9637 0.0000

15 minute summer 1 1 1.811 0.000 1.7 0.0000 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 (m3)
240 minute winter 14 6.000 2 0.4 0.326 0.055  0.2996
240 minute winter 13 5.000 12 0.3 0.261 0.051  0.2425
180 minute winter 12 5.001 3 -0.7 0.479 -0.079  0.0782
180 minute winter 11 4.000 4 0.5 0.321 0.067  0.2997
180 minute winter 10 3.000 5 3.4 0.1%0 0.113 1.7494
180 minute winter 9 2.000 6 0.5 0.299 0.075 0.3022
180 minute winter 8 1.000 7 0.5 0.321 0.081  0.3022
180 minute winter 7 1.001 6 0.9 0.211 0.066  0.1738
180 minute winter 6 1.002 5 2.0 0.341 0.152  0.1%07
180 minute winter 5 1.003 4 33 0.322 0.110 0.4424
180 minute winter 4 1.004 3 3.2 0.308 0.128 0.1881
240 minute winter 3 1.005 2 2.0 0.336 0.077  0.2068
180 minute winter 2 Hydro-Brake® 1 1.7 38.8
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2 West Barn Network: S1 Lidsey Lodge Farm

Norton Lane Dan Lytton Sack Lane, Lidsey PO22 9PE
Chichester PO20 3AF 10/02/2021 Conceptual Drainage Design

Results for 100 vear +40% CC +10% A Critical Storm Duration. Lowest mass balance: 95.94%

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

360 minute winter 14 352 2.772 0.272 0.6 0.3841 0.0000

360 minute winter 13 352 2.772 0.272 0.4 0.3622 0.0000

360 minute winter 12 352 2.772 0.569 0.8 0.7220 0.0000

360 minute winter 11 352 2.772 0.272 0.6 0.3844 0.0000

360 minute winter 10 352 2.773 0.738 7.6 41.2635 0.0000

360 minute winter 9 352 2.773 0.273 0.6 0.3847 0.0000

360 minute winter 8 352 2.773 0.273 0.6 0.3848 0.0000

360 minute winter 7 352 2.773 0.693 1.1  0.8990 0.0000

360 minute winter 6 352 2.773 0.749 2.6 1.0487 0.0000

360 minute winter 5 352 2.772 0.884 11.7 69.9813 0.0000

360 minute winter 4 352 2.772 0.822 2.7 1.2553 0.0000

360 minute winter 3 352 2.773 0.934 2.4  1.0564 0.0000

360 minute winter 2 352 2.772 0.946 2.2 1.1939 0.0000

15 minute summer 1 1 1.811 0.000 1.7 0.0000 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 (m3)
360 minute winter 14 6.000 2 0.5 0.325 0.075  0.3008
360 minute winter 13 5.000 12 0.4 0.261 0.062  0.2435
360 minute winter 12 5.001 3 0.7 0.479 0.078 0.0782
360 minute winter 11 4.000 4 0.5 0.321 0.076  0.3008
360 minute winter 10 3.000 5 -2.9 0.183 -0.096  1.7494
360 minute winter 9 2.000 6 0.5 0.299 0.086  0.3033
360 minute winter 8 1.000 7 0.5 0.284 0.092 0.3033
360 minute winter 7 1.001 6 1.1 0.208 0.082 0.1738
360 minute winter 6 1.002 5 2.6 0.358 0.195  0.1%07
360 minute winter 5 1.003 4 2.2 0.328 0.074 0.4424
360 minute winter 4 1.004 3 2.4 0.290 0.096 0.1881
360 minute winter 3 1.005 2 1.8 0.167 0.070  0.2068
360 minute winter 2 Hydro-Brake® 1 1.8 59.5
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