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1.0 INTRODUCTIONAND DEVELOPMENT DESCRIPTION

1.1 Project Introduction and Objectives
WFBA Consulting Civil & Structural Engineers, have been conmrissioned by McCarthy &Stone, to undertake a

Flood Risk Assessiment (FRA) to support the proposed developrment of a mixed-use residential and retail
developrment off Water Lane, Angmering, West Sussex. This document represents a site-specific FRA for the

proposed development.

1.2 Planning Policy and Guidance

This Flood Risk Assessiment has been undertaken with due regard to the following national and local planning policy
and flood risk guidance.

1.2.1 National Planning Policy

The National Planning Policy Framework (NPPF)! and associated Planning Practice Guidance for Flood Risk? aim
to steer new developrment to areas with the lowest risk of flooding.

New developrment nmust also ensure that flood risk is not increased elsewhere, and where appropriate, planning
applications should be supported by a site-specific Flood Risk Assessment.

The NPPF recommends that development should only be allowed in areas at risk of flooding where the FRA (and
the sequential and exception tests, as applicable) can denonstrate that:

a) within the site, the most vulnerable developrment is located in areas of lowest flood risk, unless there are
overriding reasons to prefer a different location.

b) the development is appropriately flood resistant and resilient.

0) itincorporates sustainable drainage systerrs, unless there is clear evidence that this would be inappropriate.
d) any residual risk can be safely managed; and

e) safe access and escape routes are included where appropriate, as part of an agreed emergency plan.

The guidance confins that major developments should incorporate sustainable drainage systerrs unless there is
clear evidence that this would be inappropriate.

1.2.2 Environment Agency Policy and Guidance

The Ervironment Agency's guidance for FRAS3 confimrs that planning applications for the following development
proposals rmust be supported by a FRA:

! Ministry of Housing, Communities & Local Government, February 2019, National Planning Policy Framework.

2 Ministry of Housing, Communities & Local Government, March 2014, Planning Practice Guidance, Flood Risk and
Coastal Change.
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¢ Developrrent in Flood Zone 2 or 3 including minor developrment and change of use

¢ Developrent sites of more than 1 hectare (ha) in Flood Zone 1

¢ Developrent sites less than 1 ha in Flood Zone 1, including a change of use in development type to a more
vulnerable class (for exanple fromconmrercial to residential), where they could be affected by sources of flooding
other than rivers and the sea (for exanrple surface water drains, reservoirs)

¢ Developrentin an area within Flood Zone 1 which has critical drainage problens as notified by the Ervironment

Agency.

The Agency's guidance supports the NPPF and specifies the requirerments for FRAs based on the level of flood risk
and the vulnerability of the proposed developent to flooding.

In addition, Environment Agency consent is required for any proposed works or structures, in, under, over or within
eight metres of the top of the bank of the watercourse, designated a 1main river’ (or sixteen metres in the case of a
tidal watercourse).

1.2.3 Local Policy and Guidance

The following docurments provide local flood risk policy and guidance for development within the village of
Angmering, West Sussex:

¢ Arun District Councils 2016 Level 1 and Level 2 Strategic Flood Risk Assessmrent (SFRAY* details the local
hydrology, reviews all potential sources of flooding across the region and the inrplications for developrment.

¢ Environment Agency$ 2012 Lower Tidal River Arun Strategy Environmental Report sets out the proposed
approach to flood risk managerment within the region for the next 100 years.

¢ Amn District Council$ Local Plan 2011-2031 (Adopted ] uly 2018) outlines relevant planning policy and the
opportunities and constraints for development. Policy W DM2 ~ Flood Risk includes the following relevant
statements:

Developrrent in areas at risk fromflooding, identified on the latest E nvironment Agency flood risk maps and the
Council's Strategic Flood Risk Assessment (SFRA), will only be penmitted where all of the following criteria
have been satisfied:
a. The sequential test in accordance with the National Planning Policy Guidance has been met.
b. A site specific Flood Risk Assessment denonstrates that the development will be safe, including access
and egress, without increasing flood risk elsewhere and reduce flood risk overall.
¢. The sustainability benefits to the wider community are clearly identified.
d. The scherre identifies adaptation and mitigation measures.
e. Appropriate flood waming and evacuation plans are in place; and
f. New site drainage systens are designed to take account of events which exceed the nonral design
standard i.e. consideration of flood flow routing and utilising termporary storage areas.

In addition, Arun District Council s 2019 Surface Water Drainage Proposals Checklist (Version 3.0), outlines the
expectations and requirements for sustainable surface water drainage design in the region, and has infonmed the
proposed drainage strategy for the development.

3 Environment Agency, March 2014 (updated February 2017), Guidance ~ Flood Risk Assessments if youte
applying for planning permission.

4] BA Consulting, November 2016, Arun District Council Level 1 and Level 2 Strategic Flood Risk Assessment. Final
Report.



1.3 Site Location

The application site is located off Water Lane, Angnrering, West Sussex BN16 4DS, as shown on the Site Location
Plan within Figure 1. The application site cormprises the former Chandlers BMW car showroom workshop and
offices with associated access and parking. The site is located within the centre of the village of Angmering,
approxirmately Skmeast of Littleharpton and 3kmnorth of the English Channel coast. The site is withina
predorminanty residential setting.

-:E_: ) \:{ R N

Figure 1. Site Location Plan

Black Ditch (classified as a main river) is culverted beneath Water Lane adjacent to the site and flows in a west-
south-westerly direction to its confluence with the River Arun, approximately 6kmdownstreamof the site.

The Ervironment Agency's on+-line flood map for planning indicates that the northrwestem part of the application site
lies within Flood Zone 3 (high probability of flooding) associated with Black Ditch.

The National Planning Policy Framework (NPPF) and associated technical guidance confinrs that all applications
for proposed new development within Flood Zone 2 or 3 and development proposals exceeding one hectare within
Flood Zone 1 must be accormpanied by a site-specific Flood Risk Assessment.

> British Geological Survey, Geology of Britain Viewer, accessed 21st May 2021.
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1.4 Topography and Existing Land Use

The application site is located on relatively lowlying land, within the narrow valley of Black Ditch, which broadens
downstreamto the south-west. Ordnance Survey mapping indicates ground levels in the vicinity of the application
site of approximately 10mAQD.

A topographic survey of the application site is included as Appendix 1 and confinrs that ground levels across the
site are generally in the range 5.5mAQD to 6.0mAQD, rising locally to 7mAQOD in the southem comer of the site
adjacent to the High Street. The application site is currently almost entirely impenmeable surfaces, comprising
internal access roads, car parking and garage buildings, as indicated in Figure 2.

Figure 2. Existing Land Use, view south-east fromWater Lane (extract from Google Streetview).

The application site is bound to the north by Water Lane with residential properties beyond, to the east by residential
properties off Curmberland Crescent and to the west and south by rmixed residential and retail properties off the High
Street.

Access/egress to the site is available fromWater Lane and the High Street.
1.5 Geology

British Geological Survey mapping indicates that the local geology beneath the application site conprises
Superficial Head Deposits (clay, silt, sand and gravel) and River Terrace Deposits (sand, silt and clay) overlying
Chalk bedrock>.

A ground investigation was undertaken by Ridge in Noverrber 2020 and included the installation of 13 windowless
sanple boreholes across the application site to a maximumdepth of 5.45mbelow ground level (nbgl)®. The ground
investigation confims the presence of Made Ground across the site to a maximumdepth of 0.8rmbgl. Superficial
Head Deposits were encountered beneath the Made Ground and described as a firmto stiff gravelly sometimes
sandy Clay, with the granular portion described as sandy Gravel with occasional Cobbles. The Head Deposits
extend to a meximumdepth of 3.5mbgl and overlie the Chalk bedrock.

® Ridge and Partners LLP, February 2021, Ground Conditions Assessment, Water Lane, Angmering.



Groundwater strikes were recorded (generally within the Chalk) at 3.0mbg| to 4.3mbgl, with subsequent nmonitoring
recording groundwater levels of 2.0mbgl to 3.9mbgl.

The Ridge report also refers to an earlier, Septermber 2007 ground investigation within the site, which recorded
groundwater levels of 0.81mbgl to 1.77mbgl; no details are provided regarding rronitoring date(s) or location(s).

Due to the relatively low penmeahility of the surface geology and heavily urbanised nature of the local area, a high
proportion of incident rainfall will form surface water runoff.

1.6 Hydrological Features

The application site lies within the surface water catchment of Black Ditch which flons in a west-south-westerly
direction, culverted beneath Water Lane, immediately north-west of the site. Black Ditch discharges into the tidal
River Arun, approximately 6kmwest of the application site. Water levels in Black Ditch becorre tidally influenced
down-stream of Angmering’, where the valley widens, and itis understood that Black Ditch discharges via a tidal
flap outfall into the River Arun and can becorre tide-locked at this location. The local hydrological site setting is
presented as Figure 3.

Black Ditch (culverted
along Water Lane)

Black Ditch

Application Site | Figure 4. Webcamimage, Black Ditch culvert entrance, Water Lane

1.7 Proposed Development and Flood Risk Vulnerability Classification

River Arun g

The proposed development conprises dermolition of the existing buildings and erection of a two-storey building
providing 33 retiremrent living apartments and a retail unit, with associated car parking, amenity space and
landscaping. A proposed site layout plan is included within Appendix 2.

Figure 3. Hydrological Setting In termrs of flood risk vulnerahility classification, residential buildings, including residential care horres, are classified
Angmmering Neighbourhood Plan 2014-2029 provides details on the history of local floading and measures taken to as Imore vuInemb]e'dengoprmnt and retail buildings are classified as :less vulnerable “development. This is
rritigate flood risk within the village. In 2012, the Parish Council Emergency Cormittee was formed to work with discussed further in Section 2.3,

West Sussex Council, Arun District Council and the Environment Agency to address flooding within the village. As a

result, and with funding from Operation Watershed, a webcamwas installed at the Black Ditch culvert entrance, off

Water Lane, approxirmetely 300m upstream of the application site. Culvert blockages/obstructions and the water

level are monitored by the Environment Agency via the webcam with appropriate remedial action taken as required.

Figure 4 presents an image fromthe culvert entrance webcam

7 Ervironment Agency, Decerrber 2012, Lower Tidal River Arun, Draft flood risk management strategy, consultation docurment.

ARUN DISTRICT COUNCIL A/110/21/PL



2.0 FLOOD RISK ASSESSNMENT
2.1 Sources of Information

In addition to the flood risk planning policy and guidance outlined in Section 1.2, the following sources of information
have been consulted during the preparation of this FRA:

¢ Environment Agency website ~ for information regarding surface water, reservoir and fluvialAidal flood risk and
outline flood zone maps.

¢ Environment Agency Product 4" consultation response, dated Noverrber 2020, including site-specific predicted
flood water levels, historic flood outline, flood zone maps and details of local flood defences. A copy of the
Environment Agency response is included as Appendix 3.

2.2 Flood Hazard
All potential sources of flooding to the application site are considered within this section of the report.
2.2.1 Environment Agency Flood Zone Map and Fluvial/Tidal Flood Risk

The Ervironment Agency flood zone map presents inforration regarding the fluvial and tidal flood risk to the
application site and is included as Figure 5 below. The flood zone map indicates that the north-west of the
application site is located within Flood Zone 3 and the central area is within Flood Zone 2, associated with the
adjacent Black Ditch. Flood Zone 3 is defined as having a high probability of flooding and conrprises land assessed
as having a 1-in-100 (1%) or greater annual probability of river flooding; Flood Zone 2 is defined as land with a
medium probability of flooding, assessed as between 1-in-1000 (0.1%) and 1-in-100 (1%) annual probability of river

flooding.
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Figure 5. Environment Agency Flood Zone Maps

8 wsyiood-rmpfor-rlanring senvice, zov.uk accessed 215t May 2021
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Figure 6 presents an extract of the E nvironment Agency's flood risk rmap for river and sea flooding, which takes into
account the presence of any flood defences. This confinms that the application site lies within an area of medium
flood risk (between 1.0% and 3.3% annual probability of flooding).

Extentof Hoodivg from sivers Orthe ses
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Figure 6. Environment Agency River/Sea Flood Risk Map

Site-specific predicted flood water level data has been obtained fromthe Ervironment Agency to informthe FRA; a
copy of the Environment Agency's response is included as Appendix 3.

Predicted flood water levels have been provided fromthe 2010 Lower Tidal River Arun Strategy Study and are
sunmarised in Table 1 below. The nmodel node locations are indicated on Figure 7.



Table 1: Water Lane, Angmering “ Predicted Fluvial Flood Water Levels
(2010 Lower Tidal River Arun Strategy Study)

Predicted Flood Water Level (mAQD) - Predicted Flood Water Level (mAQD) -
Model Node & Undefended Defended
Location 1% 1% + Climate 0.1% 1% 1% + Climate 0.1%
(1-in-100) Change (1-in-1000) (1-in-100) Change (1-in-1000)
1
Water Lane, NE 6.03 6.08 6.21 6.20 6.23 6.33
(upstream)
2
Water Lane, West 563 5.67 5.74 5.52 5.52 5.67
(downstream)
3
High Street, West 553 5.55 5.63 5.52 5.52 5.62
(downstream)
4 - . . )
Centre of Site No results ~ node location is outside of predicted flood extents

A 20% allowance for long-termclimate change was incorporated within the climate change model scenarics.

Nhrdelted
Created 0

Site Node Fointg, Cendred BNIS$EHR,
SITH2020 (Rel 350185982}

Legend
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Figure 7. Model Node Locations (2010\I_0r Tidal River Arun Stratgy tudy

Review of the predicted flood water levels against the site topographic survey (Appendix 1) confirmrs the following;

Whilst there are no local flood defences (Black Ditch is culverted adjacent to the application site), the
predicted flood water levels for the :defended“scenario, which takes into account flood defences across the
study area, are generally higher (worse-case) than those for the :undefended”scenario. The predicted flood
water levels at the upstream north-eastem end of the site (node 1) for the 1% annual probability (1-in-100

2
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year) flood event are approxirmately 0.7mhigher than those at the downstream southrwestem end of the
site (node 2).

¢ The 1-in-100 year defended flood water levels equate to a predicted flood water depth of approximetely
0.5min the north-east and approximately 0.1min the south-west of the site.

¢ Predicted flood water levels for the 1-in-100 year + 20% clirmate change scenario are only marginally higher

than the 1-in-100 year levels.

The 1-in-1000 year (0.1% annual probahility) defended flood water levels equate to a predicted flood water
depth of approximately 0.6min the north-east and approxirmately 0.2min the south-west of the site.

The central and south-eastem areas of the site, as reflected by model node 4, remain outside of the 1-in-
100 year and 1-in-1000 year predicted flood extents (i.e. are within Flood Zone 1).

Details of historic flood records are provided in Section 2.2.3.

The SFRA notes that the Lower Tidal River Arun Draft Flood Risk Managerrent Strategy (2014) provides
recommendations for Black Ditch (Strategy Unit 7) to rmaintain the existing infrastructure, with a newinland defence

proposed.

Appropriate site-specific flood risk mitigation measures for the proposed developnrent are discussed belowin
Section 2.4.

2.2.2 Other Potential Sources of Flooding

The local SFRA and online flood maps have been reviewed to identify any other potential sources of flood risk to the
application site and evidence of historic flood events in the local area. This information is presented in Table 2

below:



Table 2: Water Lane, Angmering ~ Potential Sources of Flooding Figure 8 below presents the Environment Agency'S surface water flood risk map for the application site and confimms
that the risk of surface water flooding is high (>3.3% annual probability) along and adjacent to Water Lane, which

Potential Risk forrs a local valley feature (with Black Ditch culverted beneath) and within an isolated depression in the south of
Potential Source | at Application Reasoning the site. Elsewhere within the application site, external areas have a very low (<0.1% annual probability) or low
Site? (between 0.1% to 1.0% annual probability) risk of surface water flooding. Figure 9 confins that the worse-case
predicted flood water depths during the low risk scenario (0.1% to 1.0% annual probability) are generally <300mm
Fluvial Flooding The Environment Agency's flood zone rap for planning but in the range 300 to 900mm adjacent to Water Lane and in the south of the site.
Yes indicates that the application site is located partially within
Tidal Flooding Flood Zones 2 and 3 associated with Black Ditch. : \ N\
Appendix F of the SFRA presents regional mapping of
areas susceptible to groundwater flooding, This confinms
that the application site is within a 1Tkmgrid square where
50% to 75% of the area is potentially susceptible to
Flooding from High Ves flooding. Section 5.7 of the SFRA which discusses
Groundwater groundwater flooding across the region, does not identify
Angmering as an area that has suffered groundwater
flooding in the past. However, the ground investigations
across the application site have confirmed the presence of
shallow groundwater (<2m below ground level).
The Ervironment Agency's online mapping indicates that
Surl‘:ffnocoed\iNater Yes parts of the application site have a low to high risk of
i surface water flooding,
, There are no records of sewer flooding within the
Arlt:ilf?c(i)gll Bg;ga%e No immediate vicinity of the application site.
SysterTs The potential risk of flooding associated with the Black
Ditch culvert is assessed within the fluvial flood risk above.
Flooding due o " Review of the Eryvir(.)nme.rrc Agency$ (?nline rmpping
Infrastructure Failure COﬂﬁITTF the apphcaton SIte, is not within the pr,EdICted 35l \\\\ Bl TR O Locdtion vl seteetad
maxinum extent of flooding of local reservoir(s).

Figure 8. Environment Agency Surface Water Flood Risk Map.

Table 2 confims that the potential sources of flood risk identified within the application site are: fluvial flood risk from
the adjacent Black Ditch, flooding fromgrounawater ermergence and flooding fromsurface water runoff.

The fluvial flood risk is detailed in Section 2.2.1 and appropriate nritigation measures are discussed belowin Section
24,

Groundwater has been encountered at shallow depths beneath the application site and the site is within an area
identified as being at risk of groundwater emergence. The risk of groundwater emergence is limited to the lowxlying,
northrwestem part of the application site and flood water is unlikely to accumulate to any significant depth due to the
local topographic fall towards the southrwest. No baserment developrment is proposed, and the mitigation measures
proposed to address the fluvial flood risk will be adequate to ensure protection against any groundwater flood risk.
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Figure 9. Environment Agency Surface Water Flood Risk Map * Predicted Flood Water Depths (Low
Risk Scenario).

A sustainable surface water drainage (SuDS) schenre is proposed for the developrment that will effectively manage
and attenuate surface water runoff prior to discharge to sewer. This will ensure rainfall drains effectively to SuDS
elerrents and the off-site discharge rate is attenuated to reduce the risk of surface water flooding both within the
application site and to others downstream In addition, the proposed fiuvial flood risk mritigation measures (refer to
Section 2.4) will be effective against any residual surface water flood risk.

2.2.3 Historic Flooding

Review of the Environment Agency'$ online historic flood map indicates that Water Lane has experienced flooding
in the past (as indicated by hatched shading on Figure 10), but the extent of flooding has not encroached into the
application site beyond the road frontage®.

nttns: Yervironment data. sov.uk/DefralataDownicad? mapS srvice=F A/Mistoric FlondMap&Mode=spatial
accessed 21t May 2021.

ARUN DISTRICT COUNCIL A/110/21/PL

D

&

Figure 10. Environment Agency Fistoric Fiood Extent Map

Angmering' S Neighbourhood Plan (2014-2029) confinrs that the village has suffered fromflooding over an extended

period and most recently in ) une 2012, as indicated in Figure 11.

'ater tane lune 2{}1

Figure 11. Angmering 2012 Flood Event (extract from Angmering Neighbourhood Plan (2014-2029)



Itis noted that the application site is located partially within the Environment Agency Flood Waming Area for Black
Ditch in Angrmering.

2.2.4 Climate Change

Itis recognised that peak river flows are predicted to increase as a result of climate change, and this must be
considered within new development design. The application site lies within the South E ast river basin district.
Review of the Environment Agency's guidance on climate change allowances'0 indicates a potential worse-case
increase in peak river flons of between 35% (central allowance), 45% (higher central allowance) and 105% (upper
end allonance, 95"%ile) by the :2080s ~

The proposed development includes :less vulnerable “retail land use, where the central and higher central
allonances should be applied, and :more vulnerable “residertial land use, where the higher central and upper end
allonances should be applied.

The data provided fromthe Environment Agency's flood risk modelling study included the design flood event (1-in-
100 year event) plus a 20% allowance for climate change. Itis noted that the predicted flood water levels for the
dimate change event are only marginally higher than those for the flood event without climate change.

Due to the linrited inpact of clinate change on the flood water levels and in the absence of data for other clirmate
change allowances, it is proposed that the 1-in-1000 year (0.1% annual probability) flood water level data be used
as the design flood event.

Table 2 of the Environment Agency'S guidance on climate change allowances indicates that peak rainfall intensity
within small (<5kim2) and urban catchments could increase by between 20% (central allonance) and 40% (upper
allonance) by the 2080 (2070 to 2115), from 1961-1990 baseline data.

The Ervironment Agency's guidance confims that drainage systerrs should be designed for new developrrent to
ensure there is no increase in the rate of runoff discharged fromthe site for the upper end clirmate change allowance
appropriate to the lifetime of the development. A surface water managerment plan has been designed for the
developrment which includes appropriate allowance for long-termclimate change (Section 3).

2.3 The Sequential Test, Exception Test & Environment Agency Flood Zone Compatibility

As set out in the NPPF, the aimof the Sequential Test is to steer new development to areas with the lowest
probability of flooding. It is recognised however, that the application site is a brownfield developrrent site within a
village centre location. As such, Arun District Council has confirmed in their pre-application advice™ that:

Itis noted that the site is allocated for residential use in the Neighbourhood Plan (Policy HA3) and therefore
conrplies with the sequential test.

The Sequential Test has however been applied within the development site, with the :nore vulnerable “residential
development located in the south-east of the site (predorminantly Flood Zone 1) and the :less vulnerable “retail
development located in the north-west, within Flood Zones 2/3.

Table 3 of the Environment Agency's flood risk assessment guidance3 presents a matrix assessing the
appropriateness of new developrment based on its flood risk vulnerability and flood zone status. In tenrs of flood

' Environment Agency, February 2016 (updated J uly 2020), Guidance: Flood Risk Assessments: Climate C hange
Allowances.
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risk, the proposed developrment includes :less vulnerable “retail land use and :rmore vulnerable “residential land use.
Table 3 of the guidance confins that less vulnerable “land uses are appropriate developrment within Flood Zone 3,
whilst :more vulnerable land uses are appropriate within Flood Zone 3 if the Exception Test is passed.

In order to pass the Exception Test the proposed development nust

1. provide wider sustainability benefits to the community that outweigh flood risk, and
2. be safe forits lifetime without increasing flood risk elsewhere.

Arun District Council has confirmed, within their pre-application advice, that:

The site is considered to be socially, environmentally and econormically sustainable due to its town centre location
and acceptable impact on residential amenities and visual appearance (environmental factor), as expanded above,
and the contribution it is capable of making towards construction jobs (social and econorric factors).

Therefore, itis concluded that first part of the Exception Test is passed. The proposed flood risk nritigation
measures outlined below within Section 2.4 will ensure the development remains safe from flooding and does not
increase flood risk elsewhere, thus satisfying part two of the Exception Test.

2.4 Flood Risk Mitigation Measures

Locally, in response to previous fiuvial flood incidents, Angmering Parish Council and the Environment Agency have
instigated flood risk managerment measures for Black Ditch adjacent to the site, including rermote monitoring of the
culvert entrance via CCTV. As Black Ditch is culverted adjacent to the application site, the proposed developrment is
at residual risk of flooding in the event of culvert blockage or exceedance only. The Environment Agency routinely
monitor the culvert entrance CCTV and, if the water level rises to 6 or above on the level gauge, they take
appropriate action. In addition, debris caught on the culvert entrance safety grille is regularly cleared by the
Environment Agency.

This recent introduction of CCTV surveillance of the culvert entrance, including the monitoring of water levels within
Black Ditch, allows any culvert blockages to be pronptly remediated and provides an early waming systemin the
event of rising flood water levels. It is understood that additional flood risk rmitigation measures are being
investigated for the village, with the E nvironment Agency undertaking surveys in 2017 during their appraisal
process.

These measures will reduce the probability of fluvial flooding within Water Lane however, the application site rermains
partially within Flood Zone 3 and site-specific flood risk mitigation measures are also proposed.

In the absence of appropriate climate change allowances, itis proposed that the fluvial flood risk rritigation measures
are based on the worse-case 0.1% (1-in-1000 year) annual probability flood event. The meximum predicted flood
water level within the application site for the 0.1% flood event is 6.33mAOD (model node 1, located on the north-east,
upstreamsite boundary). It is noted that predicted flood water levels fall significantly across the site fromthis node,
towards the south and southrwest; therefore 6.33mAQOD is a conservative, worse-case design flood water level to
consider across the entire application site.

The following flood risk mitigation measures are proposed for the development based on this design flood water
level:

" Arun District Council, 12t March 2021, Pre-Application Advice, Ref: PAA/141/20.



The proposed residential developrment is predorminantly located within Flood Zone 1, in the central and southem
parts of the application site. However, a minimumfinished floor level of 6.40mAQD is proposed for all residential
development across the site. This will ensure all residential properties remain safe and dry during the 0.1%
annual probability flood event, ensuring their location within low probability Flood Zone 1.

A finished floor level of 6.10mAQOD is proposed for the retail building in the north of the application site. This is
the highest achievable floor level for the building, due to access requirements. The finished floor level of
6.10mAQOD is slightly lower than the design flood event, therefore flood resistantfesilient design is proposed. In
accordance with current guidance, flood resistant design measures would be incorporated for flood water depths
of up to 300mm this is equivalent to 6.40mAOD and above the design 0.1% annual probability flood event. Such
measures would include appropriate flooring and wall design to minirrise water penetration, in accordance with
current Ervironment Agency guidance, and the provision of flood resistant doors or removal flood barriers for
door openings.

All owners/occupiers of the development would develop a Flood Waming & Evacuation Plan; the Environment
Agency’s termplate is included as Appendix 4. The developrment is within an E nvironment Agency Flood Waming
Area; owners/occupiers would sign up to the Agency’s free Flood Waming Service and the Flood Plan would
include details of the actions to be followed in the event of a Flood Alert or Flood Waming being issued.

Safe access and egress would be available to land within low probability Flood Zone 1 via a pedestrian route
fromthe south-west of the application site onto the High Street. This is indicated on the site layout plan (Appendix
2), with ground levels of approximately 7.3rmAOD at the point of access/egress onto the High Street.

It is recognised that built development within Flood Zone 3 can result in a loss of floodplain storage and/or
interfere with flood flow routes. Review of the existing site layout (Appendix 1), the Environment Agency Flood
Zone map (Figure 5) and the proposed developrment layout (Appendix 2) confimms that the development footprint
within Flood Zore 3 is comparable pre- and post-development. Therefore, any potential change in floodplain
storage has been minirmised and there will be no significant change inflood flow routes, thus ensuring no increase
in flood risk to others downstream

A sustainable surface water drainage (SuDS) strategy has been designed for the development, to manage
surface water runoff during the 1-in-100 year rainfall evert, with appropriate allowance for long term clinate
change. Full details are presented in Section 3. This will minimise surface water flood risk to the development
and ensure no increased flood risk to others, in accordance with Policy W DVB of the Arun Local Plan.

ARUN DISTRICT COUNCIL A/110/21/PL




3.0 SURFACE WATER DRAINAGE DESIGN

3.1 Introduction and Design Principles

19%% The key objective is to ensure that the developrment does not increase the potential flooding elsewhere,

3.1.2

3.1.3

3.1.4
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and if the opportunity arises, to reduce the potential for flooding off site. This objective can be achieved by
designing a drainage strategy for the development which will set the strict framework which the detailed
designers of the drainage will ultimately have to work within.

A further objective is to ensure that the risk of overland flons (surface water flooding) is managed so that
there is an acceptable level of protection to both new and existing developrments downstreamof the site.

The surface water drainage strategy will be delivered in accordance with prevailing local and national
planning policy. Currertly, the most significant factors influencing the design of the drainage strategy are
the Flood and Water Managerment Act 2010, RBC SFRA, the National Planning Policy Franmework (NPPF)
and relevant chapters of the Planning Practice Guidance (PPG). This drainage strategy sets the
guidelines for future detailed design, but rmore inportartly, it demonstrates that a sustainable drainage
solution is deliverable at the site, conplying with all relevant planning and legislative criteria. The most
important function of this drainage strategy is to denonstrate that the developrment will not increase flood
risk elsewhere.

The method of discharge of surface water is critical to ensuring that flood risk will not be increased
elsewhere. Planning Practice Guidance and Building Regulations dictate the hierarchy for discharge
options. In order of preference these are:

o the ground (irfiltration).

20 a surface water body.

o a surface water sewer, highway drain or another drainage systemi
r0 a cormbined sewersy

[9 TINN o TN o SR o 1)

The Ridge report dated February 2021 suggests Groundwater at depths ranging 2.00mto 4.30nbgl .
The risk from groundwater flooding is considered high within the north and west of the site and moderate-
high with the centre and eastem portions of the site _

Shallow groundwater and risk of emergence linrits the effective use of infiltration technigues to the
standards of BRE365.

The next viable solution to consider is discharge to a watercourse.

It appears that the surface water fromthe site currertly drains into a watercourse culvert and foul sewer
beneath Water Lane immediately north of the site.

3.2 Surface Water Drainage Design

3.2.1

322

323

324

325

3.2.6

Itis proposed to reuse the existing connection onto the watercourse culvert at a controlled rate to be
agreed and approved with the Environment Agency.

The flow rate will be restricted fromthe surface water drainage systemto a 50% reduction of the
brownfield runoff rate for a 1 year 60-minute storm The current figure is 191/5. The proposed rate is
9.5l/s. During times of high rainfall, the current rate during a conparable 1 in 100-year stormis 5915.
This represents a 84% reduction during times of high rainfall.

The surface water drainage conrprises a corrbination of permeable paving with type 3 subbase storage
and an attenuation tank beneath the rear garden. The permeable paving will act as a collection point for
the carpark surface water with a gravity connection to the main attenuation tank. The attenuation tank will
provide bulk storage of surface water allowing a punped control discharge to the watercourse culvert
located in Water Lane.

The attenuation tank has been located to the south of the site, rear of the developrent, to isolate it from
the flood zone area located to the north of the site in Water Lare.

The attenuation tank is sized to acconmodate the 1 in 100 year stormevents + 40% for clirmete change.
The discharge fromthe attenuation tank will be controlled via a duty/standby punp control with a backup

generator in the event of power outages. The Punp systemwill also have alarmand telemetry systerrs in place
for individual pump failure.

3.3 Meintenance Schedule

3.3.1

SuDS Scherme Checklist

The folloning lists the SUDS components and extra features which are found on site:

Cellular Crate Attenuation to collect runoff fromroofs and inrpermeable paving allowing a controlled
discharge.
Inlet Structures such as rainwater down pipes and channel drains. They should be always free from
obstruction to allow free flow through the SuDS.
Manholes & Inspection Chambers and rodding eyes are used on bends or where pipes come
together. They allow access and cleaning to the systemif necessary.
Below ground drainage pipes corvey water to the SUDS system They should be always free from
obstruction to allow free flow.

- Flow Control Device suchas hydro brakes or purrps.

332 Sustainable Drainage Maintenance Specification

Cellular Crate Attenuation - PolystormyAquacell cellular storage or equivalent approved



Cellular crate attenuation tanks are designed to provide storage and allow a controlled discharge rate.

They rmust be protected fromsilt etc.

Cellular Crate Attenuation Tank

Regular Maintenance

Frequency

Inspect and identify any areas that are not operating correctly.

Rermove debris fromthe catchment surface (where it may cause risk to
performance).

Rermove sediment frominlet structures and catchpit charrbers.

Maintain vegetation to designed lirrits within the vicinity of below ground
attenuation tank systemto avoid darrage to the system

Monthly or as required.

Remedial Work

Repair physical danmage if necessary

As required

Remedial Work

Inspect all inlets, outlets, and vents to ensure that they are in good condition
and operating as designed.

Survey inside of attenuation tank for sedinment build up and rermove if
necessary.

Annually

Every 5years oras
required.

Pemeable Paving
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Maintenance Issues: Penmeable surfaces are susceptible to silt blockage. The required maintenance

schedule for penmeable paving is described in the folloning table.

Permeable Paving

Regular Maintenance Frequency
Surface brushing to reduce silt accurrulation, Monthly or as required,
Brushing and suction sweep or jet wash and suction sweep in
autunm after leaf fall. Annually
Mow grass edges to paving at 35-50mmand renove weeds and leaves.
As required
J etting and suction where silt has accumulated in joints or voids. .
Replace grit and vibrate surface to lock the sections together. As reqpired

Where shrinkage or surface darmage occurs, uplift blocks, remove grit
bedding layer and geotextile if present and reinstate to design profile.

As required

Inlet structures and Inspection Charrbers

Inlet structures such as rainwater down pipes, road gullies and channel drains. They should be always

free fromobstruction to allow free flow through the SuDS.

Inspection charmbers and rodding eyes are used on bends and where pipes come together. They

allowfree access and cleaning to the systemif necessary.

Inlet structures and Inspection chambers

Regular Maintenance Frequency
Inlet Structures

Inspect rainwater down pipes, channel drains, and road gullies, | Monthly
removing obstructions and silt as necessary. Check there is no

physical darrege.

Strimvegetation Tmmin surround to structures and keeparea | Monthly
free fromsilt and debris.

Inspection Chambers

Rermove cover and inspect, ensuring that the water is flowing

freely and that the exit route for water is unobstructed. Renove

debris and silt. Annually
Undertake inspection after leaf fall in Autunm.

Occasional Tasks

Check topsoil levels are 20mmabove edges of chanbers to Annually
avoid mower darrege.

Remedial Work

Repair physical darmage if necessary As required.

Below Ground Drainage Pipes

Below ground drainage pipes convey water to the SUDS system They should be free fromobstruction

at all times to allow free flow,

Below Ground Drainage Pipes

Regular Maintenance Frequency
Inspect and identify any areas that are not operating Monthly for 3 mmonths
correctly. If required, take remedial action. then annually




Rermove debris fromthe catchment surface (where it may Monthly
cause risks to performance).

Rermove sediment from pre-treatrrent inlet structures and Annually or as required

inspection charrbers.
Monthly or as reqguired

Maintain vegetation to designed lirrits within the vicinity of
below ground drainage pipes and tanks to avoid damage to
system

Remedial Work

Repair physical darmage if necessary As reguired
Monitoring
Inspect all inlets, outlets and vents to ensure they are in Annually
good condition and operating as designed.

Survey inside of pipe runs for sediment build up and remove | Every 5 years or as
if necessary. required.

333 Flow Control devises shall be maintained as reconmended by the manufacturer.
334 Outfalls to the watercourse shall be inspected and cleaned at least once every six months.
335 Spillage ~ Emergency Action

Most spillages on developrrent are of compounds that do not pose a serious risk to the
environment if they enter the drainage in a slow and controlled manner with time available for
natural breakdown in a treatment system Therefore, sirall spillages of oil, milk or other known
organic substances should be removed where possible using soak mats as recommended by the
Environment Agency, with residual spillage alloaed to bioremediate in the drainage system

In the event of a serious spillage, either by volume or unknown or toxic conpounds, then isolate the
spillage with soil, turf or fabric and block outlet pipes from charmber(s) downstream of the spillage
with bung(s). (A bung for blocking pipes may be made by wrapping soil or turf in a plastic sheet or
closely woven fabric).
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4.0 SUMMARY AND CONCLUSIONS

This report represents a site-specific Flood Risk Assessment to support the proposed rmixed-use residential and
retail developrment off Water Lane, Angmering, West Sussex. The application site currently comprises a vacant car
showroom workshop and offices with associated access and parking.

The Ervironment Agency flood zone map for planning indicates that the northrwestem part of the application site is
located within Flood Zone 3 (high probahility of flooding) and Flood Zone 2 (rmedium probability of flooding)
associated with Black Ditch which is culverted beneath Water Lane adjacent to the site; therefore, a detailed site-
specific FRA is required.

A review of all potertial sources of flooding to the application site has been undertaken and, in addition to the fluvial
flood risk fromBlack Ditch, parts of the site are at risk of flooding fromsurface water runoff and at risk of flooding
fromgroundwater emergence.

Site specific predicted flood water level data has been obtained fromthe Environment Agency and confirmthat the
north-westem part of the application site lies within Flood Zone 3, with predicted flood levels falling significantly
across the application site.

Arun District Council § pre-application advice corfinms that the application site is allocated for residential use and
therefore passes the Sequential Test. It also confinTs that the site location passes the sustainability criteria of the
Exception Test.

Although there are records of flooding along Water Lane adjacert to the site, there is no record of historic flooding
within the application site itself. The recent introduction of CCTV surveillance of the Black Ditch culvert entrance
upstreamof the application site, with routine nonitoring and action by the E nvironment Agency has reduced the
likelihood of local flooding due to culvert blockage.

However, due to the risk of flooding, the following flood risk mritigation measures are proposed, based on the
meximum predicted 0.1% annual probability flood water level of 6.33mAOD:

¢ The proposed residential development is predominantly located within Flood Zone 1. However, a minimum
finished floor level of 6.40mAQD is proposed for all residential development across the site. This will ensure all
residential properties remain safe and dry during the 0.1% annual probability flood evert, ensuring their location
within low probability Flood Zone 1.

¢ Afinished floor level of 6.10mAOD is proposed for the retail building in the north of the application site. This is
the highest achievable floor level for the building, due to access requirements. The finished floor level of
6.10mAQOD is slightly lower than the design flood event, therefore flood resistantfesilient design is proposed. In
accordance with current guidance, flood resistant design measures would be incorporated for flood water depths
of up to 300mm this is equivalent to 6.40mAOD and above the design 0.1% annual probability flood event. Such
measures would include appropriate flooring and wall design to minirrise water penetration, in accordance with
current Ervironment Agency guidance, and the provision of flood resistant doors or removal flood barriers for
door openings.

¢ All onners/occupiers of the development would develop a Flood Waming & Evacuation Plan. The developrrent
is within an Environment Agency Flood Waming Area; owners/occupiers would sign up to the Agencys free
Flood Waming Service and the Flood Plan would include details of the actions to be followed in the event of a
Flood Alert or Flood Waming being issued.

ARUN DISTRICT COUNCIL A/110/21/PL

¢ Safe access and egress would be available to land within low probability Flood Zone 1 via a pedestrian route
fromthe south~west of the application site onto the High Street.

¢ The built development footprint within Flood Zone 3 is conparable pre- and post-developrment. Therefore, any
potential change in floodplain storage has been minimised and there will be no significant change in flood flow
routes, thus ensuring no increase in flood risk to others downstream

¢ A sustainable surface water drainage (SuDS) strategy has been designed for the developrert, to manage
surface water runoff during the 1-in-100 year rainfall evert, with appropriate allowance for long term climate
change. This will minimise surface water flood risk to the development and ensure no increased flood risk to
others.

This site-specific FRA confinrs that the developrment passes the Exception Testand is compliant with relevant local
planning policies: WDM2, W DMB and W SP1 of the Arun Local Plan.

This FRA concludes that, with appropriate mritigation, the proposed developrrent of retirerrent living apartments and
retail space off Water Lane, Angmering, is appropriate and sustainable with regards to flood risk.



5.0 CLOSURE

This report has been prepared by Nicola Sugg (trading style of NSugg Lirrited) with all reasonable skill and care,
and in accordance with the services agreed with WFBA Consulting Civil & Structural Engineers. Relevant
informmation provided by WFBA Consulting Civil & Structural Engineers has been accepted in good faith as being
accurate and valid. This reportis based on the relevant guidance and legislation in force at the date of the report
and should be reviewed if such guidance and legislation are amended or superseded.

This report is for the exclusive use of WFBA Consulting Civil & Structural Engineers and McCarthy & Stone; no

warranties or guarantees are expressed or should be inferred by any third parties. This report may not be relied
upon by other parties without written consent from Nicola Sugg,
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Appendix 1: Site Topographic Survey
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Appendix 2 : Proposed Development Plan
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Appendix 3: Environment Agency Product 4 Data

ARUN DISTRICT COUNCIL A/110/21/PL



ARUN DISTRICT COUN!

Rob Lowe
WFBA, Our ref: SSD189982

The Old Hayloft, Your ref:

Pucknall Farm, Date: 05/11/2020
Dores Lane,

Braishfield, Romsey Hampshire
S051 0QJ

Dear Rob,
Enquiry Regarding Product 4 for Flood Risk Assessment for Chandler BMW
site, Water Lane, Angmering, BN16 4EH.

Thank you for your enquiry which was received on 13 October 2020.
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/fiond-risk-and-
ceastal-change#{able-1-Flood-£ones

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

Model Information
The model used was the Lower Tidal River Arun Strategy Study which was completed
by Atkins in 2010.

Flood History

We hold no record of flooding events affecting this site, but a nearby area was
previously flooded in 1980 (Flood Event Code: 2043). The source of the flooding was
drainage and the cause was fluvial flooding.

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 Chandler BMW
site, Bmw House, Water Lane, Angmering BN16 4EH.

Licence

Open Government Licence

Information
Warnings

The majority of our models will not have the new climate
change allowances for fluvial flood risk. +20% is not
suitable for the majority of planning purposes and the new
allowances to use should be checked here:
hitpswwwgov.ul/guidance/diood-risk-assessmenis-
glmate-change-allowances.

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 2017
Ordnance Survey 100024198.

Data Available Online

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

o Risk of Floonding from Riverz and Ses

o 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,

Misha Misri
Flood & Coastal Risk Management Officer,
Partnership & Strategic Overview,

West Sussex,
Solent and South Downs




Flood Map for Planning (Rivers and Sea) created 05/11/2020.
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© Crown Copyright and database rights 2019 . Ordnance Survey 100024198

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk




Recorded Flood Events Outlines
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Modelled Site Node Poinls, Cenlred BN16 4EH.
Created 05/11/2020 (Ref: SSD189982)
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Product 4 Flood Risk Data Requested by: WFBA

Site: CHANDLERS GARAGE, BMW HOUSE, WATER LANE, ANGMERING, LITTLEHAMPTON,

BN16 4EH

Table 1: Water Levels: Fluvial Undefended

Climate

Change
1 506961 104488 - 6.03 6.08 6.21
2 506897 104427 - 5.63 5.67 5.74
3 506896 104402 - 5.53 5.55 5.63
4 506931 104404 - - - -

Table 2: Water Levels: Fluvial Defended

Eastings Northings
1 506961 104488 - - 6.18 | 6.20 | 6.23 | 6.33
2 506897 104427 - - 550 | 552 | 552 | 5.67
3 506896 104402 - - 546 | 552 | 552 | 5.62
4 506931 104404 | - - - - - -
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Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.
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Table 3: Water Depth: Fluvial Undefended

astings

orthings

% Plus

Climate
Change
1 506961 104488 0.35 0.41 0.53
2 506897 104427 0.08 0.12 0.19
3 506896 104402 0.05 0.08 0.15
4 506931 104404 - - -

Table 4: Water Depth: Fluvial Defended

Eastings Northings
1 506961 104488 0.18 | 0.19 | 0.23 | 0.33
2 506897 104427 0.03 | 0.05 | 0.09 | 0.20
3 506896 104402 0.09 | 0.10 | 0.15 | 0.25
4 506931 104404 - - - -

All levels taken from: Lower Tidal River Arun Strategy Study, completed in 2010 by Atkins

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

Produced on 05/11/2020

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.
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Appendix 4: Flood Plan Template
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Environment

A guide 1o preparing your
business for flooding
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ew of flooding in your area.
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ine service is open 24 hours, calls are charged a

posteode, our operators will check and see if your business is in a flood risk area.
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Start preparing now. If the weather conditions are
right, flooding can happen at any time.
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The first thing you shouid do s find out if you can receive flood warnings. In areas of
high flood risk, we offer a service called Floodline Warnings Direct. This is a free, 24
hour service that sends automated flood warnings by telephong, SMS text, email, fax

or pager.
To find out if you can recsive this ssrvice, call Floodline on 0345 988 1188,

If your business isnt in an area covered by our warnings you can still check the latast
flood warnings in force on our website.

Whan the situation is serious, flood warnings will also be broadeast on local television

NNNNNNNNNNNNNNNNNNNNNNNNNNNNN



5

NN L & N N
& N SN Ny T N N SN R W oy N SO RN W NNy
FHHFMAOSMNT ST HAATE AT ST ST SM00 10 /N S
AR D ) D T T E T E NG R T NN
F YT T B el B Rl s Sl R b
N N
N ]
N 2 N ¢ Q S
N N X N N N
¢ N N Q N R ‘ o o
§\\\\\ s\\\\\§ §¢\\: § \§\ ‘\\\\\\1 § \\\\ Q\‘\\\\ \§\ §\\\\\\ §\\\\\\ §‘\\\\ S\\\\\\\\\§\ §\\\\\ §‘\\\\\\ S\‘
N . \\\\\\\\\s s N N \\\\\\\\ §\\ Food %\ & N §§ § 3§ \\\\\\§§ s
N
N
R
N N Y
IRY § i\\\\\ § 8§ HN \\\\\\ SN S N N
§§ §\\\\§\ § %% §\\\§§ §§\\\\\§\\\N\ g\\\
YT D Rl @i Y ) R AR s

Z,
%,

NQW ’{hat yau’ve Taking simple sleps can go along way to
. protecting your business from flooding.

checked your risk and Preparing a flood plan could:
found out about flood e Significanily reduce financial insses,

: TR : damage 1o property and business
warnings, it's time to interruption:
start thinking about o . o

) = Help compliance with regulatory

prepanng a Hood piaﬂ equirements {for example, Qooupier’s

g Liability Act 1984);
specifically for your oy '

husiness.

» Reduce exposure o civil or criminal
Hahility;

e Enhance your company's image and
credibility with emplovees, customers,
suppliers and the community;

o Halp fulfil your moral responsibility
1o protact employesas, the community
and the environment;

« Heip you to obtain insurance cover.
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Just as many businesses have health and safety
policies and contingency plans for an emergency,
they should also have flood plans.

A flood plan is a written document that outlines
how your business will respond to a flood.

This might include a list of steps you will
take in cass of a flood and the order you
will take them in. It could also include the
purchase of fiood products and
insurance.

Anwritien plan can make information
io access during a flood, sasy
o communicate 1o staff, and sasy o
remember.

AR
DA/Y

Small businesses should make sure
there is a plan of action in case of
flooding. As the business owner, this
may be your rasponsibility.

If your business is msaiuam sizey, flood
preparation might bs the responsibility of
a team of people from different arsas of

the business.

If your business decides to have a fiood
planning team, this could be led by the
business owner or Managing Direcior,

ARUN DISTRICT COUNCIL A/110/21/PL

The leader of the flood planning feam
will need to let staff know about the plan
once it is finished.

All members of the team should also
keep a copy of important flood contacis
at home for sasy access.

Key areas to consider in your flood
plan are:

+ human resources;
¢ maintenance/facilities;
+ finance and purchasing.

Once you have complated vour plan
dor’t forget about i, Look at i regularly
and make sure it is up fo date and in
the event of a flood use {1

Environment Agency A gu
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= Alist of imporiant contacts, including Floodiine, bullding services, suppdiers and

avacualion contacts for siaff;

A desaoription or map showing iocations of key property, profeciive malsrials and

savice shut-off poinis;

Hasic strategies for protecting property, proventing business disruption and

assisting recovery;

- Checklists of procedurss that can be quickly accessed by staff during a flood,

if & ficod is imminent, your main priority is to make sure that your siaff are safe.
However therg may be other actions that vou can take {0 prepare your building and
iU's cordents Lo mindmise damage and post-fiood repair and restoration costs,

ARUN DISTRICT COUNCIL A/110/21/PL
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Business Hood plan
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Protective actions

ideniify stook, sguipment and possessions that may nead special protective measurss, and desaribe the actions vou will
ke to pravent damags in the gvent of a fiood. We have suggestad tems and ways o profset tham, bul make surg you
follow through on your plans.

think about: ways o protect Hems

Compulers; = Ghairs / smoﬁs; = Maka a copy of important documeniation and
Tables / heavy furniture; » Database store i safe location;

Vehicles . Soft fuméshim;s; = Haize tlems ahove ground ievsl;

p“{?;‘mew . Computer files: = Buy fiood protection produscts;

Electrical items; « Staff fiies. > Buy new fiood-resistant items;

Move tems o a safer location { possible -

foan upper level of the buliding or off site,

ARUN DISTRICT COUNCIL A/110/21/PL . e o e 4




Suggesied basie hullding materials to help protect your property

if malerials

Sand and san
{untified), s

Wood - plywood,
tlooks of

Boarding up doors, windows and
op dHing sheives

fu-m’tu “:m

Fallets

ARUN DISTRICT COUNCIL A/110/21/PL




gnitfy people who can help vou belore, during and after a fiood, and whai they can do.

thvc

>
)

We have suggested ways they might be able 1o help, bt yau‘ii need to discuss this with then

Ways people can help
assistance with instaliing flogd products;
ssistance with ransporting stock/maierials 1o naw ipeation if possibia
pmvision of emargency slorage;
provision of emergency supplies or madical support if reguired

0 prenaning v
ie to preparing ¥
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« Look at your existing business policies,

and think about whether they are
appropriate in the gvent of a figod.
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e Maks a list of emplovees’ gontact
details in the event of an
evacuation. This might include mobile
islephone numbers, or numbers for
their home or the home of a friend
or relative;

o Think aboutl staff who may nsed
special assistance in the avent of
a flood (for example, elderly, deaf,
blind etfc.)
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the alarm. You might nead more than
one pergon to help do this;

Insurance policies — Are you insured
for flood damage, business
interruption and iost revenueg?

Employes manuals — You might add
fiood safely o siaff information
packs, or adapt job descriptions 1o
inciude flond warden duties;
Hazardous materials plan - You must
ersure that chemicals, oils and other
substances in your possession are
kept safe and do not contaminate
flood watsr;

Haalth and safety assessment — Plan
10 cheok the functioning of Hood
products and flood warning
systems regularly, iust as you do
for fire safely equipment.




SN NS . $ w T3 teyn
FIHAOK £Saaan ang ramuis
[ IRGR HGRAETN VAN YRR
hs
v d Yo g TN 1SN IY
IYIIRY R FERXNY
AR RS nyss
HUNE avant ot
NENENR FRITN AW
fisasy g Iy oo
HERCNR S YNNG NoASRSE
RS
S 2w v oy - o & ¥

SIFDTFIOTR SIiiofaneos On i
RITLIWIAE (ASEORIINR QY AR
ARATIARS T faleas

SORERNIE SRS

= Qecupalional health and saisty
regulations;

« Environmental reguiations.

N 3 J Ny N

A T N N N I N N R
TR ATV IASNY M MmTasmsTRy
an\\\h TEIN I \-Qﬁ\\\&\ek\\\

RMake a list of important telephone
numbers, including contacts for gas,

eleciricily, waler and tslephone providers.
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o Know the lecation of cul-off points
for gas, electricity and watar. ideally,
ihase should be marked on a map that
is storad with your flood plan;

o)
(V)

Krigw the location of chemicals, oils or
other materials that could be
dangerous or contaminate flood watsr,
These shouid be stored safe from
floods and other damage.

ARUN DISTRICT COUNCIL A/110/21/PL
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s MNote key stock, equipment and
possessions that may need special
protection from ficod water;

o Consder things vou may need
during or after a ficod {for example,
sandbags, plasiic sheeting,
loudspeakar);

s Ses if iU's possible 1o move key
operations, such as shipping or
customer services, o ancther buiiding.
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» Identify products and services you
won't need in the event of a flood, or
which supplisrs may not be able 10
provide. Make back-up plans or
arrangements for short-notice
cancellation of deliverias;

s Consider conlracting in advance with
companies whose help vou may heed
after a fiood.
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If you answer no to any of the guestions
overleaf, there may be more you cando o
protect your business.

The individual sections will give you valuable
information on effective actions you can take
to prepare for a flood.




i you can answer yes, please %], (.}E 1erwise leave blank for no.

x Know if you're atrisk

{ Do you know if you're at risk of
flooding?

! Are flood warnings available in
your area?

i Do you know how you can
recaive flood warnings?

Preparing a flood plan

1 Do you know how your business
will respond to a flood?

Do you have a list of useful
numbers including Floodling,
local authority and insurance
company?

1 Do you know how to shut off
your gas/alectric/water supplies?
i Are your stock, fittings and
vaiuable aquipmant siored
above flood level?

{ Have you developead tlood
contingency plans with suppliers
and/or clients?

i Gan you call someone fo help
you in the avent of a flood?

: Staff training

and evacusation

i Are you aware of corract fiood
safety procedures for you and
your staff?

Have you trainad your staff on
flood safety procedures?

1 Can your staff work quickly and
efficiently to protect your
business in tha svent of a flood?

ARUN DISTRICT COUNCIL A/110/21/PL

Envirgnmeni Agency Agn

i Have you instalied flood

protection products?

Do you have a stockpile of

useful materials including

piywood, plastic shesting,

sandbags {unfilled}, sand, nails,

hammer, shoveal, blocks of wood

and a saw?

Have you installed non return

valvas in your toilets and drains?

Do you and your staff have high
ground whers you can park your
cars?

1 Are your slactrical sockets
abrove flood level?

Do vou have computar

equipment in the basement?

Flogd insurance

‘‘‘‘‘ i Do you havs sufiicisnt insurance
cover in the event of a fleod

situation?

Do you know what information

your insurer will raquire 1o

support a claim?

Evacuation

Do you have an sasy way {o let

your stalf know about an

evacuation?

Do vou know which roads will

stay open in your araa during a
flood?

11 Have you identified where staff
can sheltar in the aventof a

flood?

1 Could you control staff panic

during a flood?

Lt

ing your business for foeding 18
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FLOOD WARNING
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Flooding is expected.
Immediate action required.

Half an hour to one day
in advance of flooding.

¢ Move staff, stock and valuables to a safe place.

¢ Turn off gas, electricity and water supplies if safe
o de so.

s Pul flood protection eguipment in place.

N

S Y
Sttt}
Sivveeey
iy
N R

SEVERE FLOOD
WARNING

+ Stay in a safe piace with means of escape.
e Be ready should you need 1o evacuale.

+ Cop-operate wilh the emergency services.
e Call 888 if you ars in immediats dangsr.

WARNING
NO LONGER
IN FORCE

AR ord IF 10 onel vy Wl e sraast
MR R Shan s uaag
VEITAY i maans VIO IR e

When river or 3ea
conditions begin to
return o normal.

currenily expected in
You area.

« Be careful. Flood waler may siill be around for
saveral days.

e If you've been flooded, ring your insurance
company as soon as possible.

ARUN DISTRICT COUNCIL A/110/21/PL
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Envirgnment Agency A

Fill in the contact details you may need if your business floods.
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Would vou like to find out more about us,
or about your environment?

Then call us on

* Weekday Daviime calls cost 8p plus up (o §p/min from BT Weekend
Unlimited. Mobile and other providers’ chargss may vary.

\\\\\\\\ mant el Are you viewing this on-screen?

\\\\\\\ Piea@e consider the environment and only print if
absolutely necessary. If you're reading a paper copy,
please don't forget to reuse and recycles if possible.
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Appendix 5 Brownfield Runoff Rates
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Appendix 6 Surface Water Drainage Design & Calculations
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The Ol d Hayl oft

Networ k Results Tabl e

Farm 20105- WFB- XX- XX- CA- C- 001_P01
Angrreri ng, West Sussex
Hanpshire SO51 0Q Ful | Surface Water Network
Date 13/05/2021 19:30 Desi gned by KD e
. S“\ou‘QEMCEN
File 20105- WFB- XX- XX- CA- C- 001 Surfa... |Checked by PT e
XP Sol uti ons Network 2019. 1
STORM SEWER DESIGN by the Mbdified Rational Mthod
Design Criteria for Storm
Pi pe Sizes STANDARD Minhol e Sizes STANDARD
FSR Rainfall Mdel - England and Wales
Return Period (years) 1 PIMP (9 100
Ms-60 (mm 19. 000 Add Flow / Clinate Change (% 0
Ratio R 0. 350 M ni mum Backdrop Height (m 0.200
Maxi mum Rai nfall (m hr) 550 Mbxi mum Backdrop Height (m 1.500
Maxi mum Ti me of Concentration (mns) 30 Mn Design Depth for Optimisation (m 0.500
Foul Sewage (I/s/ha) 0.000 Mn Vel for Auto Design only (nm's) 1.00
Vol unetric Runoff Coeff. 0.750 Mn Slope for Optimisation (1:X) 200
Desi gned with Level Soffits
Time Area Diagramfor Storm
Time Area | Tine Area| Time Area
(nmins) (ha) [(mns) (ha) |(mins) (ha)
0-4 0.018 4-8 0. 271 8-12 0.028
Total Area Contributing (ha) = 0.317
Total Pipe Volurme (nE) = 10. 308
Network Design Table for Storm
T - Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m (m (1:X) (ha) (mns) Flow (l/s) (m SECT (m) Desi gn
1.000 3.993 0.033 121.0 0.032 4,00 0.0 0.600 o %0 Pipe/Conduit &
2.000 7.362 0.074 100.0 0.012 4,00 0.0 0.600 o 40 Pipe/Conduit &
3.000 7.361 0.074 100.0 0.022 4,00 0.0 0.600 o 100 Pipe/Conduit &
2.001 9.069 0.091 100.0 0.000 0.00 0.0 0.600 o G0 Pipe/Conduit o
1.001 14.727 0.123 120.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
1.002 8.879 0.047 190.0 0.023 0.00 0.0 0.600 0 2#% Pipe/Conduit o

PN Rai n T.C. US/IL VY I.Area v Base Foul Add Flow Vel Cap Flow
(m's) (1/s) (1/s)

(mdhr) (mns) (M ( ha) Flow (1/s) (1/s) (1/s)

1. 000 52.78 4,07 5. Q40 0. 032 0.0 0.0 0.
2.000 52. 36 4,16 5 228 0.012 0.0 0.0 0.
3. 000 52. 36 4,16 5. 200 0. 022 0.0 0.0 0.
2. 001 51.43 4,36 5.126 0.034 0.0 0.0 0.
1. 001 50. 23 4.62 4.967 0. 066 0.0 0.0 0.
1. 002 49, 56 4.78 4.769 0. 089 0.0 0.0 0.

408t 1601

4.

1.

5

7
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The Ol d Hayl oft

Pucknal |l Farm
Rorsey

Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30

Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

S ER \:“&\\\
s
\\\Q~;§E§)\$Q&\$-
S

PEfitmiagm

Vi

XP Sol uti ons

Net work 2019. 1

PN

. 000

. 003

. 000

. 004
. 005

. 000

. 006
. 007

. 000
. 001
. 002
. 000
. 000
. 001

10. 000

P

10.

Network Design Table for Storm

Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m (m (1:X) (ha) (mns) Flow (l/s) (m SECT (m) Desi gn
4.235 0.042 100.8 0.008 4.00 0.0 0.600 o 100 Pipe/Conduit P

14.521 0.076 190.0 0.027 0.00 0.0 0.600 0 225 Pipe/Conduit
3.897 0.039 99.9 0.002 4.00 0.0 0.600 o 100 Pipe/Conduit P

25.545 0.134 190.0 0.018 0.00 0.0 0.600 0 225 Pipe/Conduit ot

24.081 0.127 190.0 0.000 0.00 0.0 0.600 0 225 Pipe/Conduit &
1.816 0.023 80.0 0.003 4.00 0.0 0.600 0 3¢ Pi pe/Condui t &
2.011 0.011 190.0 0.000 0.00 0.0 0.600 0 225 Pipe/Conduit &F
5.543 0.000 0.0 0.005 0.00 0.0 0.600 oo 5% Double Pipe &
5.528 0.069 80.0 0.008 4.00 0.0 0.600 0 Pi pe/ Condui t &
3.537 0.044 80.0 0.009 0.00 0.0 0.600 0 Pi pe/ Condui t &
5.380 0.000 0.0 0.000 0.00 0.0 0.600 00 Doubl e Pi pe &
2.141 0.011 190.0 0.037 4.00 0.0 0.600 0 235 Pipe/Conduit &
4.160 0.042 99.0 0.014 4.00 0.0 0.600 o {2 Pipe/Conduit &

16.073 0.085 190.0 0.000 0.00 0.0 0.600 0 23% Pipe/Conduit &
3.726 0.037 100.7 0.012 4.00 0.0 0.600 o 0% Pipe/Conduit &

Network Results Table

N Rai n T.C. US/IL VY I.Area v Base Foul Add Flow Vel Cap Flow
(mdhr) (mns) (M ( ha) Flow (1/s) (1/s) (1/s) (m's) (lI/s) (1/s)

.000 52.68 4.09 & 57¢ 0. 008 0.0 0.0 0.0 6.0 1.1
.003 48.50 5.04 4.723 0.124 0.0 0.0 0.0 ©.8% 37.6 16.2
.000 52.72 4.08 % 0. 002 0.0 0.0 0.0 &.7% 6.0 0.3
.004 46.77 5.49 4.646 0.144 0.0 0.0 0.0 37.6 18.2
.005 45.26 5.91 4.512 0.144 0.0 0.0 0.0 37.6 18.2
.000 52.96 4.04 5. 850 0. 003 0.0 0.0 0.0 8 6.8 0.4
.006 45.14 5.95 4.385 0.147 0.0 0.0 0.0 37.6 18.2
.007 42.03 6.94 3150 0. 152 0.0 0.0 0.0 L3 18.2
.000 52.61 0. 008 0.0 0.0 0.0 6.8 1.1
. 001 52.28 0.017 0.0 0.0 0.0 6.8 2.4
.002 48.08 0.017 0.0 0.0 0.0 3.3 2.4
.000 52,95 4.04 4. &2 0. 037 0.0 0.0 0.0 ©.%% 37.6 5.3
.000 52.70 4.09 % 9% 0.014 0.0 0.0 0.0 &.77 6.1 2.0
. 001 51.35 4.37 4.809 0. 051 0.0 0.0 0.0 ™ 37.6 7.1
000 52.74  4.08 5 174 0.012 0.0 0.0 0.0 &.%7 6.0 1.7
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The Ol d Hayl oft

Pucknal |l Farm
Rorsey

Hanpshire SO51 0Q

Angrreri ng, West Sussex

Ful |

Surface Water Network

20105- WFB- XX- XX- CA- C- 001_P0O"

Date 13/05/2021 19: 30

Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

S ER \:“&\\\
s
\\\Q~;§E§)\$Q&\$-
S

PEfitmiagm

Vi

XP Sol uti ons

Net work 2019. 1

PN

. 002
. 003
. 004

o]

11. 000
. 005
. 006
. 007
. 008
. 009
.010
. 011

00 00 00 000000

—_

. 008
. 009
.010

P

o]

11.

00 00 00 000000

—_

Network Design Table for Storm

Length Fall Slope I.Area T.E. Base k HYD DIA
(m (m (1:X) (ha) (mins) Flow (l/s) (m) SECT (m)
13.088 0.069 190.0 0.000 0.00 0.0 0.600 o 225
14.280 0.075 190.0 0.028 0.00 0.0 0.600 o 2i%
8.760 0.046 190.4 0.006 0.00 0.0 0.600 o 225
7.445 0.067 111.1 0.013 4.00 0.0 0.600 o} iy
3.780 0.020 190.0 0.000 0.00 0.0 0.600 o 225
8.929 0.089 100.0 0.002 0.00 0.0 0.600 o 225
4.864 0.026 190.0 0.000 0.00 0.0 0.600 o 225
26.583 0.140 190.0 0.019 0.00 0.0 0.600 o 225
8.861 0.047 190.0 0.002 0.00 0.0 0.600 o 225
8.848 0.047 190.0 0.002 0.00 0.0 0.600 o 225
5. 645 0.000 0.0 0.005 0.00 0.0 0.600 00 154
5.439 0.000 0.0 0.000 0.00 0.0 0.600 00
15.443 0.081 190.7 0.008 0.00 0.0 0.600 o}
29.676 0.198 149.9 0.000 0.00 0.0 0.600 o}
Networ k Results Tabl e
N Rai n T.C. US/IL VI.Area Vv Base Foul Add Flow
(mdhr) (mns) (M ( ha) Flow (1/s) (1/s) (1/s)
. 002 50. 32 4.60 4.724 0.063 0.0 0.0 0.0
. 003 49, 24 4,86 4. 850 0. 091 0.0 0.0 0.0
. 004 48. 61 5.01 4.575 0.097 0.0 0.0 0.0
000 52.31 4,17 5080 0.013 0.0 0.0 0.0
. 005 48. 34 5.08 4.529 0.111 0.0 0.0 0.0
. 006 47. 89 5.19 4.509 0.112 0.0 0.0 0.0
. 007 47.56 5.28 4.420 0.112 0.0 0.0 0.0
. 008 45, 84 5.75 4.394 0.132 0.0 0.0 0.0
. 009 45, 30 5.90 4.254 0.133 0.0 0.0 0.0
. 010 44,77 6.06 4.208 0.135 0.0 0.0 0.0
.01 41. 66 7.07 3 184 0. 141 0.0 0.0 0.0
. 008 39. 1 8.05 3. 0. 309 0.0 0.0 0.0
. 009 38. 46 8.32 1. 0.317 0.0 0.0 0.0
. 010 37. 1 8.93 3. 0.317 0.0 0.0 0.0

Section Type

Pi pe/Condui t
Pi pe/Condui t
Pi pe/Condui t

Pi pe/Condui t

Pi pe/Condui t
Pi pe/Condui t
Pi pe/Condui t
Pi pe/Condui t
Pi pe/Condui t
Pi pe/Condui t
Doubl e Pi pe

Doubl e Pi pe
Pi pe/Condui t

& Pi pe/Condui t

Vel Cap

Aut o

Desi gn

g G

Fl ow

(m's) (1/s) (1/s)

37.
37.
37.

)
(93}

8.
12.
12.

6
2
8

AP Pdwoown Xe)

o
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The Ol d Hayl oft

Pucknal | Farm
Rorsey
Hanpshire SO51

0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

Manhol e Schedul es for Storm

M M M M M Pi pe Qut Pipes In
Narme |CL (m |Depth| Connection |Diam,L*W PN Invert Di areter PN Invert Di ameter | Backdrop
(m (mm Level (m (mm Level (m (mm (mm
1 {1/0.720 | Open Manhol e 1. 000
2 0. 530 | Open Manhol e 2.000 148
3 3| 0. 530 | Open Manhol e 3. 000 S, 200 100
4 (0. 624 | Open Minhol e 2. 001 5.126 33| 2.000 5.126
3. 000 5.126
5| 5. 85%0.833 Junction 1.001 4,967 150 1.000 4.967
2. 001 5.036 g 19
6 1.181 | Open Manhol e G081 1,002 4,769 S| 1,001 4,844 150
7 0. 530 | Open Manhol e 4. 000 RN 100
8 3[1.477 | Open Manhol e 1. 003 4,723 225| 1.002 4,723 3¢
4. 000 5.528 100 680
9 0. 588 | Open Manhol e 541 5,000 S0553 100
10| ¢ 1.704 | Open Manhol e G081 1,004 4. 646 225| 1.003 4. 646 225
5. 000 5.523 100 752
»|1. 638 | Open Manhol e 1. 005 4,512 225| 1.004 4,512 225
0. 500 | Open Manhol e 6. 000 S 850 148
3| 1.765|Open Manhol e 1. 006 4,385 225| 1.005 4,385 225
6. 000 5.627 G 1117
3. 000 | Open Manhol e 1.007 1531 1.006 4.374 225 1299
0. 500 | Open Manhol e 7. 000 100
0.619 | Open Minhol e 7. 001 13 7,000 5.631 100
3. 000 | Open Manhol e 7.002 7. 001 5. 587 I 2387
31 0.930| Open Manhol e 8. 000
0. 530 | Open Manhol e 9. 000
0. 936 Junction 8. 001 235 8.000 4,809 125
9. 000 5.039 105
}10.530| Open Manhol e . 000 R 100
1.016 | Open Manhol e 8. 002 4.724 225| 8.001 4,724
10. 000 5.133 100 284
{11 1.690 | Open Manhol e . 003 10850 235] 8.002 4,655 225 5
1.725| Open Manhol e . 004 4,575 225| 8.003 4,575 AN
0. 530 | Open Manhol e . 000 RGN 10
111.271| Open Manhol e . 005 4,529 225| 8.004 4,529 225
11. 000 5.023 108 369
11 1.741 | Open Manhol e &G 8,006 225| 8.005 4,509
1.780 | Open Manhol e g 8. 007 225| 8.006 4,420
/1. 806 | Open Manhol e 8.008 225| 8.007 4,394
2. 246 | Open Manhol e 8. 009 225| 8.008 4,254
2.192 | Open Minhol e &l | 8.010 225| 8.009 4,208
3. 150 | Open Manhol e 1200| 8.011 304 8.010 4.161 1086
13.050 | Open Manhol e 45%1 1,008 3. 158] 1.007 3.150 50
7.002 3.150 50
8. 011 3.150 50
34 . 050 | Open Manhol e 1200| 1.009 1. 008 3.100
35 . 000 | Open Manhol e 1200| 1.010 153 1,009 3.019 94

91982- 2019 Innovyze

ARUI

DISTRICT COUNCIL A/TTU/Z2T/PL




The Ol d Hayl oft

Pucknal | Farm
Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

Manhol e Schedul es for Storm

M M M M M Pi pe Out Pipes In
Narme |[CL (m) [Depth| Connection |Diam,L*W|/ PN Invert Di arreter PN Invert Di aneter | Backdrop
(m (mm Level (m (mm Level (m (mm (mm
36‘ 5{?5$‘3.948‘Open Manhol e 0‘ OUTFALL 1.010 802
M Manhol e Manhol e Intersection Intersection Mnhole Layout
Name  Easting Nor t hi ng Easting Nor t hi ng Access (North)
(m (m (m (m
1 506930.960 104464.146  506930. 960 104464. 146 Required
2 506943. 776 104473. 841 506943. 776 104473. 841 Required
3 506947.134 104464.855  506947.134 104464. 855 Required
4 506940. 224 104467.393  506940. 224 104467.393 Required P
f@%
5 506933. 625 104461.172 No Entry ’%% y;‘
6 506943.558 104450.299  506943. 558 104450. 299 Requi red ‘\%
7 506940. 964 104442.437  506940. 964 104442. 437 Required ‘%ﬁ%
8 506937.111 104444.194  506937.111 104444.194 Required ff‘
%\”
9 506949. 805 104435.694  506949. 805 104435. 694 Required
10 506946.722 104433.309  506946. 722 104433.309 Required ‘s% o
11 506963.515 104414.059  506963. 515 104414. 059 Requi red “w% ’
12 506946.426 104396.343  506946. 426 104396. 343 Requi red X§§
13 506945.604 104397.963  506945.604  104397.963 Required e
%
14 506943.787 104398. 825  506943.787  104398. 825 Required
#‘p‘@&’u
15 506935.003 104400.318  506935. 003 104400. 318 Requi red @ﬁ’#
16 506939.252 104403. 854  506939. 252 104403. 854 Requi red
£
" ﬁg\
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The Ol d Hayl oft

Pucknal | Farm
Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angreri ng,
Ful | Surface Water Network

West Sussex

Date 13/05/2021 19: 30

Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD

Checked by PT

XP Sol uti ons

Net work 2019. 1

Manhol e Schedul es for Storm

M Manhol e Manhol e Intersection Intersection Mnhole Layout
Name  Easting Nor t hi ng Easting Nor t hi ng Access (North)
(m (m (m (m
17 506941.616 104401.223  506941.616  104401.223 Required ‘x\
18 506907.391 104442.900  506907. 391 104442.900 Required
19 506905.719 104438.313  506905.719  104438.313 Required @{/ﬁ
20 506908.704 104441.210 No Entry \%
@\
2~
21 506917.340 104426.115 506917.340  104426.115 Required : #
22 506919.405 104429.216  506919.405  104429.216 Required ‘\\
fﬁg\x
23 506928.138 104419.469  506928.138  104419.469 Required ‘x%
24 506917.437 104410.014  506917.437  104410.014 Required \\%gf’
25 506907.969 104422.470  506907.969  104422.470 Required
26 506910.618 104415.512  506910.618  104415.512 Requi red x
/}@u&
27 506908.298 104412.528  506908.298  104412.528 Required Ii
28 506902.780 104405.508  506902.780  104405.508 Required 3f
29 506900.456 104401.235  506900.456  104401.235 Required ;
30 506921.396 104384.859  506921.396  104384.859 Required -,
Y
&
31 506930.255 104385.027  506930.255  104385.027 Required ggf(
32 506936.022 104391.738  506936.022  104391.738 Required ﬁ{f
K
33 506938.654 104396.732  506938.654  104396.732 Required 4};
o
A
34 506933.845 104394.192  506933.845  104394.192 Required -
»
35 506924.661 104381.777  506924. 661 104381. 777 Requi red \\}ggf
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The Ol d Hayl oft

Pucknal |l Farm 20105- WFB- XX- XX- CA- C- 001_PO1
Rorsey Angrreri ng, West Sussex
Hanpshire SO51 0Q Ful | Surface Water Network
Date 13/05/2021 19:30 Desi gned by KD

File 20105- WFB- XX- XX- CA- C-001 Surfa... |Checked by PT

XP Sol uti ons Net work 2019. 1

Manhol e Schedul es for Storm

M Manhol e Manhol e Intersection Intersection Mnhole Layout
Name  Easting Nor t hi ng Easting Nor t hi ng Access (North)
(m (m (m (m
36 506901.212 104399. 965 No Entry
'Z'ZQN%‘
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The Ol d Hayl oft

Pucknal | Farm
Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

PI PELINE SCHEDULES for Storm

Upstream Manhol e

PN Hyd Diam M C. Level I.Level D.Depth MH Mi DIAM, L*W
Sect (M) Name (m (m (m Connection (m)

1. 000 o} 1 S 5,000 0.570 Open Manhol e 450

2. 000 o g} 2 SO7RG S.0400 4, 430 Open Manhol e

3. 000 o 100 3 200 30 Open Manhol e 250

2. 001 o] 3 4 5.126 0.524 Open Manhol e

1. 001 o 150 5 4.967 0. 683 Junction

1. 002 o &35 6 4.769 0. 956 Open Manhol e

4.000 o 100 7 570 130 Open Manhol e 250

1.003 o 225 8 &, 4.723 252 Open Manhol e RIHY

5. 000 o 100 9 5058 4, 488 Open Manhol e

1. 004 o 225 10 4. 646 i Open Manhol e

1. 005 o 225 11 4.512 3 Open Manhol e

6. 000 o] 8 12 R G &850 130 Open Manhol e 250

1. 006 o 225 13 4. 385 3 Open Minhol e &G

1. 007 oo 150 14 30150 ¥ Open Manhol e 1200

7. 000 o 100 15 QY RIS §. 400 Open Manhol e

Downstream Manhol e
PN Length Slope M C. Level I.Level D.Depth MH Mi DIAM, L*W
(m (1:X) Name (m (m (m Connection (m)

1.000 3.993 121.0 5 G808 4.967 0. 683 Junction
2.000 7.362 100.0 4 RIS 5.126 0.524 Open Manhol e 450
3.000 7.361 100.0 4 S, 5.126 0.524 Open Manhol e 450
2.001 9.069 100.0 5 300 5. 036 0. 664 Junction
1.001 14.727 120.0 6 4. 844 0. 956 Open Manhol e 600
1.002 8.879 190.0 8 4.723 1. 2%2 Open Manhol e 600
4.000 4.235 100.8 8 g 5.528 0.572 Open Manhol e 600
1.003 14.521 190.0 10 28 4. 646 7% Open Mnhol e 600
5.000 3.897 199.9 10 5.523 0. 727 Open Manhol e 600
1.004 25.545 190.0 11 4.512 3 Open Manhol e 600
1.005 24.081 190.0 13 4. 385 3 Open Manhol e 600
6.000 1.816 80.0 13 5.627 4. 423 Open Manhol e 600
1.006 2.011 190.0 14 4.374 i Open Minhol e 1200
1.007 5.543 0.0 33 3.150 } Open Manhol e 450
7.000 5.528 80.0 16 &, 250 5. 631 0.519 Open Manhol e 450
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PI PELINE SCHEDULES for Storm

Upstream Manhol e

PN Hyd Diam M C. Level I.Level D.Depth MH Mi DIAM, L*W
Sect (mm Name (m (m (m Connection (m)
7. 001 o 16 3 0.519 Open Manhol e
7.002 00 17 2. 350 Open Manhol e
8. 000 0 18 5. 750 0. 705 Open Manhol e G0
9. 000 0 18 19 50611 081 0. 438 Open Manhol e 53¢
8. 001 o #3% 20 5.745 4.809 0.711 Junction
10. 000 o iy 21 5,700 50170 {}, 433 Open Manhol e
8. 002 o 225 22 4.724  0.791 Open Manhol e
8.003 o Ik 23 4. &5 Open Manhol e
8. 004 o 225 24 4,575 {\ Open Manhol e
11.000 o i3 25 B850 RN 3. 430 Open Manhol e
8. 005 o 225 26 4.529 : Open Manhol e
8. 006 o 225 27 4,509 Open Manhol e
8. 007 o 225 28 4. 420 5 Open Manhol e
8. 008 o 225 29 4,394 Open Manhol e
8. 009 o 225 30 4,254 Open Manhol e
8.010 o 225 31 4,208 Open Manhol e
8. 011 00 i%i} 32 3,158 Open Manhol e
1.008 oo I3 33 & i3 3140 2,308 Open Manhol e
Downstream Manhol e
PN Length Slope M C Level I.Level D.Depth MH Mi DIAM, L*W
(m (1:X) Name (m (m (m Connection (mm
7.001 3.537 80.0 17 & 5. 587 3 Open Manhol e 1200
7.002 5.380 0.0 33 & 3.150 $ Open Manhol e 450
8.000 2.141 190.0 20 5.745 4.809 0.711 Junction
9.000 4.160 99.0 20 5.745 5.039 0.606 Junction
8.001 16.073 190.0 22 5. .748  4.724  0.791 Open Manhol e 600
10.000 3.726 100.7 22 5744 5.133  0.507 Open Manhol e 600
8.002 13.088 190.0 23 . 655 Open Manhol e 600
8.003 14.280 190.0 24 . 575 Open Manhol e 600
8.004 8.760 190.4 26 . 529 18 Open Manhol e 600
11.000 7.445 111.1 26 5.023  0.677 Open Manhol e 600
8.005 3.780 190.0 27 4.509 Open Manhol e 600
8.006 8.929 100.0 28 4. 420 Open Manhol e 600
8.007 4.864 190.0 29 4.394 Open Manhol e 600
8.008 26.583 190.0 30 4. 254 Open Manhol e 600
8.009 8.861 190.0 31 4.208 Open Manhol e 600
8.010 8.848 190.0 32 4. 161 4 QOpen Manhol e 1200
8.011 5.645 0.0 33 3.150 & Open Manhol e 450
1.008 5.439 0.0 34 ¢ 3.100 2. 340 Open Manhol e 1200
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PI PELINE SCHEDULES for Storm

Upstream Manhol e

PN Hyd Diam M C. Level I.Level D.Depth MH Mi DIAM, L*W
Sect (M) Name (m (m (m Connection (m)

1. 009 o 235 34

% Open Manhol e 1200
1.010 o 3% 35

& Open Mnhol e 1200

Downstream NManhol e

PN Length Slope M C. Level I.Level D.Depth MH Mi DIAM, L*W
(m (1:X) Name (m (m (m Connection (mm

1.009 15.443 190.7 35 Foaon 3,019 3 3 Open Manhol e 1200

1.010 29.676 149.9 36 & 730 2.802 3. 758 Open Manhol e 0
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Pi pe
Nurber

—_

. 000

. 000
. 000
001
. 001
. 002

= =N WN

i

. 000

—_

. 003

. 000
. 004
. 005
. 000
006
007
. 000
. 001
002
000

PNNNPERoR 2w

9. 000
8. 001
10. 000

8. 002
8.003

. 004
. 000
005
006
007
008
009
.010
. 011
. 008
. 009
.010

— = = 0000000000000 =0

Area Summary for Storm

PIMP PIMP PIMP Gross I . Pi pe Total
Type Name (% Area (ha) Area (ha) ( ha)
User - 100 0.013 0.013 0.013
User - 100 0.018 0.018 0. 032
User - 100 0.012 0.012 0.012
User - 100 0.022 0. 022 0.022
- - 100 0. 000 0. 000 0. 000
- - 100 0. 000 0. 000 0. 000
User - 100 0.013 0.013 0.013
User - 100 0.010 0.010 0. 023
User - 100 0. 006 0. 006 0. 006
User - 100 0. 002 0. 002 0. 008
User - 100 0. 026 0. 026 0. 026
User - 100 0. 001 0. 001 0. 027
User - 100 0.002 0. 002 0. 002
User - 100 0.018 0.018 0.018
- - 100 0. 000 0. 000 0. 000
User - 100 0. 003 0. 003 0. 003
- - 100 0. 000 0. 000 0. 000
User - 100 0. 005 0. 005 0. 005
User - 100 0.008 0. 008 0.008
User - 100 0. 009 0. 009 0. 009
- - 100 0. 000 0. 000 0. 000
User - 100 0.027 0. 027 0. 027
User - 100 0.010 0.010 0. 037
User - 100 0.014 0.014 0.014
- - 100 0. 000 0. 000 0. 000
User - 100 0.010 0.010 0. 010
User - 100 0. 002 0. 002 0.012
- - 100 0. 000 0. 000 0. 000
User - 100 0.013 0.013 0.013
User - 100 0.015 0.015 0. 028
User - 100 0. 006 0. 006 0. 006
User - 100 0.013 0.013 0.013
- - 100 0. 000 0. 000 0. 000
User - 100 0.002 0. 002 0. 002
- - 100 0. 000 0. 000 0. 000
User - 100 0.019 0.019 0.019
User - 100 0.002 0. 002 0. 002
User - 100 0.002 0. 002 0. 002
User - 100 0. 005 0. 005 0. 005
- - 100 0. 000 0. 000 0. 000
User - 100 0.008 0. 008 0.008
- - 100 0. 000 0. 000 0. 000
Tot al Tot al Tota
0.317 0.317 0.317

91982- 2019 Innovyze

ARUI

DISTRICT COUNCIL A/TTU/Z2T/PL




The Ol d Hayl oft

Pucknal |l Farm 20105- WFB- XX- XX- CA- C- 001_PO1
Rorsey Angrreri ng, West Sussex
Hanpshire SO51 0Q Ful | Surface Water Network
Date 13/05/2021 19:30 Desi gned by KD

File 20105- WFB- XX- XX- CA- C-001 Surfa... |Checked by PT

XP Sol uti ons Net work 2019. 1

Network Classifications for Storm

PN  USMH Pipe Mn Cover Mx Cover Pipe Type VH MH M Ring M Type

Narme Dia Dept h Dept h Dia Wdth Depth
(rm) (m (m () (mm (m
1. 000 1 150 0. 570 0.683 Unclassified 450 0 0.570 Unclassified
2. 000 2 100 0. 430 0.524 Unclassified 250 0 0.430 Unclassified
3. 000 3 100 0. 430 0.524 Unclassified 250 0 0.430 Unclassified
2. 001 4 100 0. 524 0.664 Unclassified 450 0 0.524 Unclassified
1. 001 5 150 0. 683 0.956 Unclassified Junction
1. 002 6 225 0. 956 1.252 Unclassified 600 0 0.956 Unclassified
4, 000 7 100 0. 430 0.572 Unclassified 250 0 0.430 Unclassified
1. 003 8 225 1. 252 1.479 Unclassified 600 0 1.252 Uncl assified
5. 000 9 100 0. 488 0.727 Unclassified 250 0 0.488 Unclassified
1. 004 10 225 1.413 1.479 Unclassified 600 0 1.479 Uncl assified
1. 005 11 225 1.413 1.540 Unclassified 600 0 1.413 Uncl assified
6. 000 12 100 0. 400 0.423 Unclassified 250 0 0.400 Unclassified
1. 006 13 225 1. 540 1.551 Unclassified 600 0 1.540 Uncl assified
1. 007 14 150 2. 850 2.850 Unclassified 1200 0 2.850 Unclassified
7. 000 15 100 0. 400 0.519 Unclassified 450 0 0.400 Unclassified
7. 001 16 100 0. 463 0.519 Unclassified 450 0 0.519 Unclassified
7.002 17 150 2. 850 2.850 Unclassified 1200 0 2.850 Unclassified
8. 000 18 225 0. 705 0.711 Unclassified 600 0 0.705 Unclassified
9. 000 19 100 0. 430 0.606 Unclassified 250 0 0.430 Unclassified
8. 001 20 225 0. 711 0.791 Unclassified Junction
10. 000 21 100 0.430 0.507 Unclassified 250 0 0.430 Unclassified
8. 002 22 225 0. 791 1.460 Unclassified 600 0 0.791 Unclassified
8. 003 23 225 1. 465 1.500 Unclassified 600 0 1.465 Uncl assified
8. 004 24 225 1. 046 1.500 Unclassified 600 0 1.500 Uncl assified
11. 000 25 100 0.430 0.677 Unclassified 250 0 0.430 Unclassified
8. 005 26 225 1. 046 1.516 Unclassified 600 0 1.046 Uncl assified
8. 006 27 225 1. 516 1.555 Unclassified 600 0 1.516 Uncl assified
8. 007 28 225 1. 555 1.581 Unclassified 600 0 1.555 Uncl assified
8. 008 29 225 1. 581 2.021 Unclassified 600 0 1.581 Uncl assified
8. 009 30 225 1. 967 2.021 Unclassified 600 0 2.021 Unclassified
8.010 31 225 1.914 1.967 Unclassified 600 0 1.967 Uncl assified
8. 011 32 150 2. 850 3.000 Unclassified 1200 0 3.000 Unclassified
1. 008 33 150 2.900 2.900 Unclassified 450 0 2.900 Unclassified
1. 009 34 225 2. 825 3.756 Unclassified 1200 0 2.825 Unclassified
1. 010 35 150 3.798 3.850 Unclassified 1200 0 3. 850 Unclassified

Free Flowing Qutfall Details for Storm

Qutfall Qutfall C. Level I. Level M n DL w

Pi pe Nunber Nane (m (m I. Level (M) (mm)
(m

1.010 36 6. 750 2. 802 3.000 0 0

Simul ation Criteria for Storm

Vol unetric Runoff Coeff 0.750 Addi tional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10nE/ha Storage 2.000

Hot Start (mns) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (|/per/day) 0.000

Manhol e Headl oss Coeff (Gl obal) 0.500 Run Time (mns) 60
Foul Sewage per hectare (1/s) 0.000 Qutput Interval (mns) 1

Nunber of Input Hydrographs 0 Nunber of Offline Controls O Nunmber of Tine/Area Diagrans O
Nunber of Online Controls 1 Number of Storage Structures 8 Nunber of Real Tine Controls 0

Synthetic Rainfall Details
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Synt heti ¢ Rai nfal

Details

Rainfal | Mdel FSR Profile Type Surmer
Return Period (years) 1 Cv (Sunmer) 0.750
Regi on England and Wl es Cv (Wnter) 0.840
M- 60 ( mm 19. 000 StormDuration (mns) 30
Ratio R 0. 350
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Punp Manhol e: 35,

Online Controls for Storm

DS/ PN

1.010, Volume (nE): 5.

1

Invert Level (nm 3.000

Depth (m Flow (I/s) |Depth (m Flow (1/s)

0. 100 9. 5000 1.200 9.5000
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Storage Structures for Storm

Porous Car Park Minhole: 2, DS/PN. 2.000

Infiltration Coefficient Base (mihr) 0.00000 Wdth (m
Menbrane Percol ation (mi hr) 1000 Length (m

Max Percolation (1/s) 11.7 Slope (1:X)

Safety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporation ( rmi day)
Invert Level (N 5.200 Cap Vol ume Depth (m

Porous Car Park Minhole: 3, DS/PN. 3.000

Infiltration Coefficient Base (mihr) 0.00000 Wdth (m
Menbrane Percol ation (mi hr) 1000 Length (m

Max Percolation (1/s) 28. 8 Slope (1:X)

Safety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporation ( rmi day)
Invert Level (N 5.200 Cap Vol ume Depth (m

Porous Car Park Minhole: 7, DS/PN 4.000

Infiltration Coefficient Base (mihr) 0.00000 Wdth (m
Menbrane Percol ation (mi hr) 1000 Length (m

Max Percolation (1/s) 16.0 Slope (1:X)

Safety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporation ( rmi day)
Invert Level (N 5.570 Cap Vol ume Depth (m

Porous Car Park Minhole: 9, DS/PN. 5.000

Infiltration Coefficient Base (mihr) 0.00000 Wdth (m
Menbrane Percol ation (mi hr) 1000 Length (m

Max Percolation (1/s) 6.4 Slope (1:X)

Safety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporation ( rmi day)
Invert Level (N 5.562 Cap Vol ume Depth (m

Porous Car Park Minhole: 19, DS/PN. 9. 000

Infiltration Coefficient Base (mihr) 0.00000 Wdth (m
Menbrane Percol ation (mi hr) 1000 Length (m

Max Percolation (1/s) 22.1 Slope (1:X)

Safety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporation ( rmi day)
Invert Level (N 5.081 Cap Vol ume Depth (m

Porous Car Park Minhole: 21, DS/PN 10. 000

Infiltration Coefficient Base (mihr) 0.00000 Wdth (m
Menbrane Percol ation (mi hr) 1000 Length (m

Max Percolation (1/s) 16.0 Slope (1:X)

Safety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporation ( rmi day)
Invert Level (N 5.170 Cap Vol ume Depth (m

Porous Car Park Minhole: 25, DS/PN 11.000

Infiltration Coefficient Base (mhr) 0.00000 NMax Percolation (1/s)
Menbrane Percol ation (mi hr) 1000 Safety Factor

2.1
20. 1
100.0

0.400

4.8
21.6
100.0

0.400

12.0
80.0

0.400

erq

o WL o oo

0.40

4.8
16.6
150.0

0.400

4.8
12.0
20.0

5
3
0.400

19.3
2.0
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Porous Car Park Minhole: 25, DS/PN. 11. 000

Porosity 0.30 Slope (1:X)
Invert Level (m 5.090 Depression Storage (mm
Wdth () 4.8 Evaporati on ( nmday)

20.0
5
3

Length (m 14.5 Cap Volume Depth (nm 0.400

Cellular Storage Manhole: 33, DS/PN:. 1.008

Invert Level (N 3.100 Safety Factor 2.0
Infiltration Coefficient Base (mihr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (mhr) 0.00000

Depth (m Area (ml) Inf. Area (nf) |[Depth (m Area (ml) Inf. Area (nf) |Depth (m Area (ml) Inf. Area (nl)

0. 000 48.0 48.0 1.200 48.0 81.6

1. 201

0.0 81.6
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1 year Return Period Summary of Critical Results by MximumLevel (Rank 1) for Storm

PN

. 000
. 000
000
001
001
. 002
. 000
. 003
. 000
004
. 005
. 000
. 006
007
000
001
002
000
000
001
000
002
003
004
000
005
006
007
008
. 009
.010

OOV OWRNNNN—2O 22N a2 NDWN =

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10nE/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (Gl obal) 0.500 Flow per Person per Day (I|/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Nunber of Input Hydrographs 0 Nunber of Offline Controls O Nunmber of Tine/Area Diagrans O
Nunber of Online Controls 1 Number of Storage Structures 8 Nunber of Real Tine Controls 0

Synthetic Rainfall Details
Rai nfal | Mdel FSR M-60 (mm) 19.000 Cv (Summer) O0.750
Regi on England and Wl es Ratio R 0.350 Cv (Wnter) O0.840

Margin for Flood Risk Warning (mj 300.0
Anal ysis Timestep 2.5 Second Increnment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Profile(s) Surmrer and W nter
Duration(s) (mns) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (% 0, 0, 40

Water Surcharged Fl ooded
Vol urre
(nk)

US/ MH Return Climate First (X) First (Y) First (Z) Overflow Level Dept h
Nane Storm Period Change Surcharge Fl ood Overflow Act. (m (m

1 15 Summer 1 +0% 100/15 Summrer 5. 064 -0.086

2 15 Wnter 1 +0% 100/15 Summrer 5. 237 -0.063

3 15 Wnter 1 +0% 30/15 Summrer 5. 247 -0.053
4 15 Wnter 1 +0% 30/15 Summrer 5.188 -0.039

5 15 Wnter 1 +0% 100/15 Summrer 5. 040 -0.077

6 15 Wnter 1 +0% 30/15 Wnter 4. 858 -0.137

7 30 Wnter 1 +0% 5.594 -0.076

8 15 Wnter 1 +0% 30/15 Summrer 4,822 -0.126

9 120 Wnter 1 +0% 5. 569 -0.093
10 15 Wnter 1 +0% 30/15 Summrer 4,749 -0.122
11 15 Wnter 1 +0% 30/15 Summrer 4.614 -0.123
12 15 Wnter 1 +0% 5. 670 -0.080
13 15 Wnter 1 +0% 30/15 Summrer 4. 498 -0.112
14 60 Wnter 1 +0% 1/30 Wnter 3. 328 0. 028
15 15 Sunmmer 1 +0% 100/15 Summrer 5.728 -0.072
16 15 Wnter 1 +0% 100/15 Summrer 5.672 -0.059
17 60 Wnter 1 +0% 1/30 Wnter 3.323 0. 023
18 15 Summer 1 +0% 100/15 Summrer 4. 883 -0.162
19 30 Summer 1 +0% 100/15 Summrer 5.115 -0. 066
20 15 Wnter 1 +0% 100/15 Summrer 4. 867 -0.166
21 15 Sunmer 1 +0% 100/15 Summrer 5.209 -0. 061
22 15 Wnter 1 +0% 100/15 Summrer 4,795 -0.154
23 15 Wnter 1 +0% 100/15 Summrer 4,735 -0. 140
24 15 Wnter 1 +0% 30/15 Summrer 4,667 -0.132
25 15 Wnter 1 +0% 100/15 Summrer 5.131 -0.059
26 15 Wnter 1 +0% 30/15 Summrer 4,638 -0.116
27 15 Wnter 1 +0% 100/15 Summrer 4,592 -0.142
28 15 Wnter 1 +0% 30/15 Summrer 4,525 -0.120
29 15 Wnter 1 +0% 30/15 Wnter 4,494 -0.126
30 15 Wnter 1 +0% 30/15 Summrer 4. 361 -0.118
31 15 Wnter 1 +0% 30/15 Wnter 4,315 -0.118

OO O OO OCOO0OO0OOCO0O0DO0OO0ODO0ODO0OCOO0OOCOO0OO0OO0OOOOO0OO

. 000
. 000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

. 000
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1 year Return Period Summary of Critical Results by Miximum Leve

(Rank 1) for Storm

Pi pe
US/VMH Flow / Overflow Flow Level
PN Name  Cap. (l1/s) (l1/s) Status Exceeded
1. 000 1 0. 38 4.3 oK
2. 000 2 0. 29 1.6 oK
3. 000 3 0.43 2.3 oK
2. 001 4 0.67 3.8 oK
1. 001 5 0.47 7.7 OK*
1.002 6 0.33 10.0 oK
4.000 7 0.13 0.7 oK
1.003 8 0. 40 13.0 oK
5. 000 9 0.01 0.1 oK
1. 004 10 0.42 14.6 oK
1. 005 11 0.42 14.5 oK
6. 000 12 0.09 0.4 oK
1. 006 13 0.50 14.5 oK
1. 007 14 0.57 9.9 SURCHARGED
7. 000 15 0.18 1.1 oK
7. 001 16 0. 36 2.0 oK
7.002 17 0. 06 1.0 SURCHARGED
8. 000 18 0.17 5.0 oK
9. 000 19 0.24 1.3 oK
8. 001 20 0.15 5.6 OK*
10. 000 21 0.29 1.5 oK
8.002 22 0. 22 7.1 oK
8. 003 23 0. 30 9.8 oK
8. 004 24 0. 35 10.5 oK
11.000 25 0.32 1.7 oK
8. 005 26 0.47 12.0 oK
8. 006 27 0. 29 12.2 oK
8. 007 28 0. 45 12.2 oK
8.008 29 0.39 13.7 oK
8. 009 30 0.46 14.0 oK
8.010 31 0.46 14.0 oK
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The Ol d Hayl oft

Pucknal | Farm
Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
File 20105- WFB- XX- XX- CA- C-001 Surfa... |Checked by PT

Desi gned by KD

XP Sol uti ons

Net work 2019. 1

1 year Return Period Summary of Critical Results by Miximum Leve

(Rank 1) for Storm

Us/ WH
PN Nane Storm

8. 011 32 60 Wnter
1.008 33 60 Wnter
1. 009 34 60 Wnter
1.010 35 60 Wnter

Return Climate First (X) First (Y) First (Z) Overflow
Period Change Surcharge Fl ood Overflow Act.

1 +0% 1/30 Wnter

1 +0% 1/15 Summer

1 +0% 30/15 Summer

1 +0% 1/15 Summer

PN

8. 011
1.008
1. 009
1.010

Pi pe
US/WH Flow / Overflow Flow Level
Name  Cap. (l1/s) (l1/s) Stat us Exceeded
32 0. 53 9.3 SURCHARGED
33 0.72 12.6 SURCHARGED
34 0. 38 12.7 oK
35 0. 68 9.5 SURCHARGED

Water

Level
(m

3.328
3.323
3.313
3.295

Surcharged Fl ooded
Dept h Vol urmre
(m (nk)

0.028 0. 000
0.073 0. 000
-0.012 0. 000
0.145 0. 000
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Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

30 year Return Period Summary of Critical Results by Mxi mum Level

Simulation Criteria
Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10nE/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (Gl obal) 0.500 Flow per Person per Day (I|/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Ar eal

Nunber of Input Hydrographs 0 Nunber of Offline Controls O Nunmber of Tine/Area Diagrans O
Nunber of Online Controls 1 Number of Storage Structures 8 Nunber of Real Tine Controls 0

Synthetic Rainfall Details
Mbdel FSR M-60 (mm) 19.000 Cv (Summer) O0.750
Regi on England and Wl es Ratio R 0.350 Cv (Wnter) O0.840

Rai nfal |

Margin for Flood Risk Warning (mj 300.0
Anal ysis Timestep 2.5 Second Increnment (Extended)

DTS Status ON
DVD Status OFF
Inertia Status OFF

Profile(s) Sumrer and W nter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (% 0, 0, 40
Water
US/ MH Return Climate First (X) First (Y) First (Z) Overflow Level Dept h
PN Nane Storm Period Change Surcharge Fl ood Overfl ow Act. (m (m
1. 1 15 Wnter 30 +0% 100/15 Sunmer 5.133 -0.017
2. 2 15 Wnter 30 +0% 100/15 Sunmer 5.289 -0.011
3. 3 15 Wnter 30 +0% 30/15 Sunmer 5.311 0.011
1. 5 15 Wnter 30 +0% 100/15 Sunmer 5.112 -0.005
1. 6 15 Wnter 30 +0% 30/15 Wnter 4,998 0. 004
4. 7 15 Wnter 30 +0% 5.618 -0.052
1. 8 15 Wnter 30 +0% 30/15 Sunmer 4,972 0. 025
5. 9 30 Wnter 30 +0% 5.581 -0. 081
1. 11 15 Wnter 30 +0% 4.776 0. 039
6. 12 15 Wnter +0% 5.682 -0.068
7. 15 15 Wnter +0% 100/15 Sunmer 5.746 -0.054
7. 16 15 Sunmer +0% 100/15 Sunmer 5. 711 -0.020
7. 17 60 Wnter +0% 1/30 Wnter 4,035 0.735
8. 18 15 Wnter +0% 100/15 Sunmer 4,922 -0.123
9. 19 15 Wnter +0% 100/15 Sunmer 5.145 -0.036
8. 20 15 Wnter +0% 100/15 Sunmer 4.915 -0.119
10. 21 15 Wnter +0% 100/15 Surmmer 5. 237 -0.033
8. 22 15 Wnter +0% 100/15 Sunmer 4,883 -0.067
8. 23 15 Wnter +0% 100/15 Sunmer 4. 853 -0.022
8. 24 15 Wnter +0% 30/15 Sunmer 4,808 0. 008
11. 25 15 Wnter +0% 100/15 Surmmer 5. 161 -0. 029
KRS 2H 15 Wnte 3% 0518 Sunwmer 4,79 80017
8. 27 15 Wnter +0% 100/15 Sunmer 4,715
8. 28 1R Ware #0800 307 1Y Sunwwy 4, 869
8. +0% 30/15 Wnter 4.624

(Rank 1) for Storm

Surcharged Fl ooded

Vol une
(nE)

0.
0.
0.

O 000 0T

OO

. 000

OO0 00000000 0O

OO
-

000
000
000

000
000
000
000
000

000

A
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The Ol d Hayl oft

Pucknal | Farm
Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

30 year Return Period Sunmary of Critical

Resul ts by Maxi mum Level

(Rank 1) for Storm

US/VMH Flow / Overflow Flow

PN Narme  Cap.
1,000 1 0.89
2. 000 2 0.53
3. 000 3 0.79
1. 001 5 1.00
1,002 6 0.74
4. 000 7 0.46
1.003 8 0.98
5. 000 9 0.08
1,005 11  0.99
6.000 12 0.22
7.000 15 0.44
7.001 16  0.99
7.002 17 0.1
8.000 18 0.43
9.000 19 0.71
8.001 20 0. 41

10.000 21 0.77
8.002 22 0.55
8.003 23 0.76
8.004 24 0.88

11.000 25 0.84
£ 808 28 14w
8.006 27 0.73
8. 29 0.96

Pi pe
Level
(1/s) (1/s) Status Exceeded
10.1 K
2.9 oK
4.4 SURCHARGED
16.2 OK*
22.5 SURCHARGED
2.3 oK
32.4 SURCHARGED
0.4 oK
34.1 SURCHARGED
0.9
2.6 oK
5.6 oK
2.0 SURCHARGED
12.2 K
3.7 oK
15. 4 OK*
3.9 oK
17. 8 K
25.1 K
26. 7 SURCHARGED
4.4 oK
30,8 SURCHARGED
30. 8
20,8 SINTHARGED
33.5 SURCHARGED
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Pucknal | Farm
Rorsey
Hanpshire SO51 0Q

20105- WFB- XX- XX- CA- C- 001_PO1
Angrreri ng, West Sussex
Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

30 year Return Period Sunmary of Critical

Resul ts by Maxi mum Level

(Rank 1) for Storm

US/ MH Return Climate First (X) First (Y) First (Z) Overflow
PN  Nane Storm Period Change Surcharge Fl ood Overflow Act.
1.008 33 60 Wnte 30 +0% 1/15 Surmer
1. 009 34 60 Wnter 30 +0% 30/15 Surmer
1. 010 35 60 Wnter 30 +0% 1/15 Summer
Pi pe
US/WH Flow / Overflow Flow Level
PN Name  Cap. (l1/s) (l1/s) Stat us Exceeded
1.008 33 0.73 12.9 SURCHARGED
1. 009 34 0. 39 12.9 SURCHARGED
1.010 35 0. 68 9.5 SURCHARGED

Water
Level

{m

L]

4,034
4. 065
4. 072

Surcharged Fl ooded
Dept h
(m

Vol une

(nE)
0.784  0.000
0.740  0.000
0.922  0.000
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The Ol d Hayl oft

Pucknal |l Farm 20105- WFB- XX- XX- CA- C- 001_PO1
Rorsey Angrreri ng, West Sussex
Hanpshire SO51 0Q Ful | Surface Water Network

Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons Net work 2019. 1

100 year Return Period Summary of Critical Results by Mximum Level

Simulation Criteria
Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10nE/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (Gl obal) 0.500 Flow per Person per Day (I|/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Ar eal

Nunber of Input Hydrographs 0 Nunber of Offline Controls O Nunmber of Tine/Area Diagrans O
Nunber of Online Controls 1 Number of Storage Structures 8 Nunber of Real Tine Controls 0

Synthetic Rainfall Details
Mbdel FSR M-60 (mm) 19.000 Cv (Summer) O0.750
Regi on England and Wl es Ratio R 0.350 Cv (Wnter) O0.840

Rai nfal |

Margin for Flood Risk Warning (mj 300.0
Anal ysis Timestep 2.5 Second Increnment (Extended)

DTS Status ON
DVD Status OFF
Inertia Status OFF

Profile(s) Sumrer and W nter

(Rank 1) for Storm

Duration(s) (mns) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (% 0, 0, 40
Water Surcharged Fl ooded
US/ MH Return Climate First (X) First (Y) First (Z) Overflow Level Dept h Vol une

PN Nane Storm Period Change Surcharge Fl ood Overflow Act. (m (m (nE)

1. 000 1 60 Wnter 100 +40% 100/15 Sunmer 5. 650 0. 500 0. 000
2. 000 2 120 W nter 100 +40% 100/15 Sunmer 5. 590 0. 290 0. 000
3. 000 3 120 Wnter 100 +40% 30/15 Sunmmer 5. 589 0. 289 0. 000
1. 001 5 240 W nter 100 +40% 100/15 Sunmer 5.136 0.019 0. 000
1. 002 6 60 Wnter 100 +40% 30/15 Wnter 5. 660 0. 666 0. 000
4,000 7 60 Wnter 100 +40% 5. 641 -0.029 0. 000
1. 003 8 60 Wnter 100 +40% 30/15 Sunmmer 5. 659 0.711 0. 000
5. 000 9 60 Wnter 100 +40% 5.610 -0.052 0. 000

6. 000 15 Wnter 5.694 -0. 0.
1,007 460 Wnter +40% 1730 5614 2. 0.
7.000 15 15 Wnte +40% 100/15 5. 865 0. 065 0.
7.002 17 60 Wnter +40% 1/30 Wnter 5.608 2. 308 0.
8. 000 18 120 Wnter +40% 100/15 Sunmer 5. 609 0. 564 0.
9. 000 19 120 Wnter +40% 100/15 Sunmer 5.611 0.430 0.
8. 001 20 240 W nter +40% 100/15 Sunmer 5.139 0. 105 0.
10. 000 21 120 Wnter +40% 100/15 Surmmer 5.607 0.337 0.
8. 002 22 120 Wnter +40% 100/15 Sunmer 5. 605 0. 656 0.
8.003 23 120 Wnter +40% 100/15 Sunmer 5.602 0.727 0.
8. 004 24 120 W nter +40% 30/15 Sunmer 5. 596 0. 796 0.
11. 000 25 120 Wnter +40% 100/15 Surmmer 5.595 0. 405 0.
8. 005 26 120 Wnter +40% 30/15 Sunmer 5.592 0. 839 0.
8. 006 27 120 Wnter +40% 100/15 Sunmer 5. 590 0. 856 0.
8. 007 28 120 Wnter +40% 30/15 Sunmer 5. 586 0. 941 0.
8. 008 29 120 Wnter +40% 30/15 Wnter 5.583 0. 964 0.
8. 009 30 120 Wnter +40% 30/15 Sunmer 5.573 1.094 0.
& 410 310 Wntar +40% 30715 Warer 5,584 HIRN

[es}
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Date 13/05/2021 19: 30
Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

100 year Return Period Summary of Critical

Resul ts by Maxi mum Level

(Rank 1) for Storm

US/WH Flow / Overflow Flow

PN Name Cap
1. 000 1 0
2.000 2 0.
3. 000 3 0.
1. 001 5 0.
1. 002 6 0.
4,000 7 0.
1. 003 8 0.
5. 000 9 0.
6. 12
1,007 14 2.
7.000 15 0.
7.002 17 0.
8. 000 18 0.
9. 000 19 0.
8. 001 20 0.

10. 000 21 0.
8. 002 22 0.
8.003 23 0.
8. 004 24 0.

11. 000 25 0.
8. 005 26 0.
8. 006 27 0.
8. 007 28 0.
8. 008 29 0.
8. 009 30 0.
¥ 018

.82

41
73

48
73
46
98
21

Pi pe
Level
(1/s) (1/s) St at us Exceeded

9.3 FLOOD RISK
2.2 FLOOD RISK
4.0 FLOOD RISK
SURCHARGED*
FLOOD RISK
oK
SURCHARGED

1.

38.3 ARGED
4.7 SURCHARGED
3.7 SURCHARGED
7.2 FLOOD RISK
4.2 FLOOD RISK
6.0 SURCHARGED*
2.3 FLOOD RISK

12.3 FLOOD RISK

17.8 SURCHARGED

18.9 SURCHARGED
2.6 FLOOD RISK

21.5 FLOOD RISK

21.9 SURCHARGED

21.9 SURCHARGED

25.5 SURCHARGED

25.9 SURCHARGED
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Date 13/05/2021 19: 30

Fil e 20105- WFB- XX- XX- CA- C- 001 Surfa...

Desi gned by KD
Checked by PT

XP Sol uti ons

Net work 2019. 1

100 year Return Period Summary of Critical

Resul ts by Maxi mum Level

(Rank 1) for Storm

US/ VH

Nane Storm

26

W onter

[P eE)

(83 BN Y]

60 Wnter
60 Wnter

—_ e 0
o -
o
Xe]

w W

Return Climate First (X) First (Y) First (Z) Overflow
Period Change Surcharge Fl ood Overflow Act.

100 +403% 1730 Wnter

100 +40% 30/15 Sunmer

100 +40% 1/15 Sunmer

Pi pe
US/WH Flow / Overflow Flow Level
PN Name  Cap. (l1/s) (l1/s) Stat us Exceeded

g2, 011 32 2,12 36,7 SURCHARGED

1,008 33 1. &8 3307 SIRCHARGED

1. 009 34 0. 66 21. 8 SURCHARGED

1.010 35 0. 68 9.5 SURCHARGED

Water Surcharged Fl ooded
Level Dept h Vol urmre
(m (m (nk)
5. 586 : 0. 008
5. 597 2.272  0.000
5. 580 2.430 0.000
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