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1. Executive Summary

Kirksaunders {KSA) has heen commissicned by Landlink Fstates to undertake a site-specific Flood Risk
Assessment {FRA) for the progosed Salthox site development north of Bognor Regis.

Enterprise Bognor Regis is a 70 hectare commercial and employment development opportunity located
on the northern edge of Bognor Regls in West Sussex.

It comprises four adjoining sites that can support a mix of business accommodation for advanced
manufacturing, warehousing, offices and small business/studic units {B1, B2 & B8 uses). The
development parceals are listed as foliows:

1. Salt Box

2. Rowan Caravan Park

3. Oldlands Farm

4, Ajrfield Park

s‘mn’n'

. g &run Districk Councll Boundary
Co BRI

:} Hrategic Bite Boundary ,§\

the Saltbox parcel only, lsted above as parcel number 1 on figure L

~

an s sought for the Phase § developmant of 6,482 hectares of ernployment space
{81, 82 and B&) with associated parking, landscaping and public open spaca. in addition, cutline

1o

s sought for the Phase 2 developmant of 5513 hectares for additionsl
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employment units, warehousing, hotel, drive thr's, public house, gym and associated works, Based
on Table 2 {Flood Risk Yulnerahility Classification) of the NPPF Planning Practice Guide, the Proposed

Davelopmant is classified as ‘Less Vuinerable’,

The site is located within Floed Zones 1, 2 and 3. However coastal fiood defencas protect the site from
tidal fi
risk from Huvial sources is less than 1% {1 in 100 year} snnual probability to all bullt development. As

rding up to the 0.5% {1 in 200 year) annual probability event and the modelied level of flood

all bulit developmaent is effectivaly in Flood Zones 1 or 2 the Proposed Development is considered
appropriate development in accordance with Table 3 of the NPPF Technical Guidance.

Flood risk to and arising from the Proposad Development has baen classified as iow to negligible and
the proposed buildings are located cutside all areas of higher risk,

A drzinage strategy has been prepared o support the Proposed Development through the planning
nrocess. The strategy demonstrates the Proposed Development can comply with the requirements of
the NPPF and does not increass flocd risk aither to or from the Proposed Development.

This FRA demonstrates that the Proposed Devalopment site can be drained in a sustainable manner
through attenuation and infiltration and that the development is not at flood risk from all sources and
wiil not increase flood risk to other partiss,

This FRA has bheen reissued in Segtember and October 2017 to revision P8, to take account of the
Lalan.

updated Stratesic Flogd Risk Assessment {SFRAL and maln modification version ¢of tha loca
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2. Planning Policy

2.1 National Planning Policy Framework {NPPF}

The National Planning Policy Framewark (NPPF) provi-:ies a clear and concise framework 1o ensure

sustainsbility through slenning and developme The framework sets cui the Government's

expeciations as to how planning policies should be app%ied. Tha NPPF replaces previous Guidance and
Policy sat out in PRS25:- Development and Flood Risk,

The NEPF identifies flood risk as a spacific matarial consideration in Section 10; “Meeting the challenge
of climate change, fooding and coastz! change” which provides guidance In defermining planning
applications whilst reducing the current and future threats of flood risk,

As outlined in the NPPE, 2 Flood Risk Assessment is genearslly required for any site which is designated
35 heing within Flood Zona 7 and Flood Zone 3, inciuding minor deveicpments or changes in use, FRA's
are reguired within Fiood Zone 1 areas for devalopment over 1 hectare; or less than 1 hectare but may
he affected by sources of flooding other than rivers and sea and for sites which may encounter oritical

drainage problems a3 notifiad by the Environment Agency.

Thare are four lavels to the designated Flood Zones, with Zane 1 being the feast risk’ and Zone 30 being
3 functional figodpizin, The Flood Zones are defined as foliows:
Fiood Zone 1 has 8 low risk of flooding having a less than 1 in 1,000 annual probabiiity of river
or sea flooding.
Fiaad Zone 7 has a maoderate risk of flgoding with land having betwesn a 1in 100 and 1 in 1,600
annual probabiiity of river flooding; or 13nd having betwaen a 1 in 200 and 1 in 1,000 annus

probabiiity of sea ficoding.
4 Figod Zone 3A has high risk of flooding with a 1 i 100 or greater annual probability of river
fiooding {>1%) or 2 1 in 200 or greater annual probability of flooding from the sez in any year.
- Flood Zone 3B is fand considerad to act as functional flocd plain

The above criteria does not account for any previnus flood defancas, unless otherwiss stated, and

estimate current levels of risk not taking into account future uncertainties of cliimata change.

The NPEF bullds on previous legislation to empower Local Authoritias in Implementing suitable plans o
mitigate flood risk, The NPPF expe«:ts Local Authorities to adopt a risk-basad approach at all levels of
planning by spphving the Source — Pathway ~ Receptor’ model to development in finod-susceptibie
Braas,

Local Plans are guided by the NFPF and should account for the future uncartainty of dimste change

and avald development in areas which zre veinerable to fisoding Unaveidabia developmeant in flood
Test 10 assess the extent of flood risk, followed by an Exception

risk zones must undergso a Sequentis
test to demaonsirate that the site has wider sustainable penafits that outweigh flood risk, that the site
is previcusly devaloped land and that the development will be safe for the lifetime of the development.

od Risk Assessment to develon policies which invohes

Local Flans shauid be supported by a Strategk
cantributions from ail stakeholders such as the Environment Agancy and other statuiory bodies,

ARUN DISTRICT COUNCIL BE/135/18/PL
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2.2 The Water Resources Act 1981

The Water Rasources Act 1921 (Section 105} ako requires the Environment Agency £0 exerc

general supervision over ali ficod defence matters, including fiood plains and washiands which
accommaodate waters during periads of flood. The Environment Agency is a statutory consultees in 'i;he

planning process, providing current information on Flood Risk Maps., The £A are abie to define the
extent of the flood plain that is under threat from flood risk.

2.3 Further Guidance
Further Guidance from CIRIA publication ‘C824 Development and Flood Risk Guidance for the
Construction industry’® define three levels of FRA which can be undertaken:

3 a 1 Snreenmg Study to identify whether there is any fiooding or surface water |

management issues related to 2 development site that may warrant furthe
| consideration. This should be based on readily available existing
information, incuding the SFRA, Environment Agency Flood dMapg and
Standing Advica, The Screening Study will ascertain whether a FRA
required,

: Scopmg Studym be undertakenifthe L

o within an area thatis at risk of flooding or that the site may increase flood |

L risk due to increased run-off. This Study should confirm the sources of
| flooding which may a

fact the sit

= and should include the following:
- anappraisal of the availability and adequacy of existing information;
a gualitative appraisal of the flood risk posed to the site, and |
potential impact of the development on fload risk eisewhere;
- anhappraisal of the scope of possible measures to reduce the ficod
risk to acceptable levels, "

The Scoping Study may identify that sufficient quantitative information is
abready avatiable to complete 2 FRA appropriate to the scale and nature of
the davelopment.

{ 2 FRA conciudes that
lood risk issues related to the

Detailed ‘Ewﬁy to be undertaken if the

ve
guantitative analysis is required to assess f

davaiopment site. The Study should include: _
- guantitative appraisal of the potential flood risk 1o the
development;

- guantitative appraisal of the potential impact of development site

LCIRIA Pubiication: €624 Development and Flood Risk — Guidance for Construction industry, 2004

Page fof 4%
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3. Local Planning Policy

3.1 Updated Strategic Flood Risk Assessment {SFRA} for Arun District Council
This work was commissionad to update the Strategic Flood Risk Assessment for the District outside of
the National Park. Thiswasne

was necessary to support decisions around Main Madifications to the Arun Local
Plan 2011-2031 during the fo] nf suspension during ihe examination process. The SFRA Level 1
Q

published in August 2016 and lso a hybrid report incorporating Levels 1 & 2. The hybrid report sets

t the current situation regarding riooc-mg from differing sources across the District, supported by
Appendices A - |, followed by a broad assessment of strategic sites/locations being considered by the
Local Plan with more detalied assessments !.,f the flood risk for each, contained in Appendix J, which

the Bognor enterprise zone is included from pages 25 — 34,

3.2 General Summary of SFRA Recommendations
3.2.1 Site allocations

it is recommended that the cutputs from this study are used as an evidence base for the allocation of
potential development areas, directing new development to areas of lowest risk. The Council should
use the information provided within this SFRA to apply the Sequential Test to their potential sit
allocations.

The Level 2 detailad site summary tables provided in Appendix A should be used by the Councii to apply
the Exception Test. in order to pass the Exgeption Test, a number of criteria will need to be met:
- It must be demaonstrated that the development provides wider sustainability benefits to the
community that cutweigh flood risk;
- It must be demaonstrated that the development will be safe, without increasing flood risk
eisewhere, and where possible, reduce flood risk overall;
These tzbles also provide information and guidance for developers at the detailed flood risk
assessment and planning application stage.

3.3 Policy
3.3.1 Future development
The Council should consult the Environment Agency"s ‘Flood Risk Standing Advice {FRSA) for Local
Planning Authorities’, published in March 2014, when reviewing planning applications for proposed
evelopments at risk of flooding. Planning permiss.m for development affecting watercourses should
normally only be granted where

- the natural watercourse system which provides drainage of land is not adversely affected;

- a minimum 8m width access strip is provided adjacent to the top of both banks of any Main
River {5m for Ordinary Watercourses) for maintenance purposes and is appropriately
Iandscaped for open space and biodiversity benefits;

- it would not result in the loss of open water features through draining, culverting or enclosure
by other means ar‘:d culverts are opened up where aver possible;
surface water drainage is delivered by SuDS;

Page § of 45
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batterment in the surface water runoff regime is achieved; with any residual risk of ficoding,
from drainage features either on or off site not piacing pecple and property at unacceptable
risk; and

the application is compliant with the conditions set out by the Lead Local Flood Authority
{LLFA),

At the planning apolication stage, developers need to undertake more detailed hydrological and
hydraui]c‘a%seasmer‘-ts of the watercourses to verify flood extent, inform development zoning within
the site and prove, if required, whether the Sequential and Exception Tests can be satisfied. The
assessment should also identify the risk of existing flooding to adjacent land and properties to establish
whether there is a requirement to secure land 1o implement strategic flood risk management measures
to alieviate existing and future flood risk.

3.3.2 Surface water managemeant

Plznners should be aware of the conditions set by the LLFA for surface water management so that
development proposals and applications are compliant with the Councit’s policy. These policies shouic
also be incorporated into the Local Plan,

3.3.3 infrastructure and Access

Safe access and egress will need to be demonstrated at development sites. Consideration of alternative
access and egress routes should be made in the event that primary routes are inundatad with flood
water. Resilience measures will he required if huildings are situated in the flood risk area, and
oppartunities to enharce green infrastructure and reduce flood risk by making space for water should

he sought.

3.3.4 Green Infrastructure and WFD

Opportunities to enhance green infrastructure and reduce flood risk by making space for water should
be sought. in addition, cpportunities where it may be possibie to improve the WFD status of
watercourses, for example by opening up culverts, weir removal, and river restoration, should be
considered. Green infrastructure should be considered within the mitigation measures for surfac

water runoff from development.

3.5 Strategic solutions
The information provided in the SFRA should be used as a base for invastigating potential strategic flood
risk solutions within Arun District. Gpportunities to incorporate strategic food risk solutions, such as

storage areas, defences, land raising and attenuation ponds shouid be investigated as part of potential
deveiopment proposais.

3.3.6 Assessing Flood Risk and Developments
- The NPPF supports a risk-basad and sequential approach to development and flood risk in
Englznd, so that development is located in the lowest flood risk areas where possible; it is
recommended that this approach is adopted for all future deveiopments within the district;

g
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A site-specific FRA s required for alt developments which are located in the Environment

Agsney's Floed Zonss 2 and 3, or developments greater than 1ha in size in Flood Zone 1. They

are b0 required for developments less than tha in Flood Zone 1 where thera is 3 change in

1se 1o a more vuinerable development where they could be affected by sources of flooding
\

s Al developments iocated

/

other than rivers and the sea {&.g. surface water drains, reservai
in areas of Flood Zone 1 highlighted as having critical drainage problerms must alse he
accampanied by an FRA. The FRA shouid be proportionate to the degree of flond rask, as well
as the scale, nature and location of the development;

it is recommended that the impact of cimate change to a proposad site is corsidered in FRAs
and that the percentage increases which refate to the proposed lifetime of the development
and the vulnerability classification of the development is identified and taken into account. The
Envirenment Agency and LEFA should be consuliad to confirm 2 sultable approach o climate
change in light of the latest guidanc
Arun District Councll, the Envi r'mmmt Agency and LLFA should be consulted to confirm the
level of assessmernt required and to provide any information on any known iocal issues;

When assessing sites not identified in the Local Plan {windfall sites), developers should use

e

evidence provided in this SFRA to apply the Sequential Test as weli as provide evidence to show

that they have adequately considered other reasonably available sites.

3.3.7 Promotion of SuDS
Plannars should be aware of the conditions set by the LLFA for surface water management so that

A

development pronesals and applications are compliant with the Council’s policy. These policies should

ais0 be incorparatad into the Lacai Plan,

A detalled site-specific assassment of SuDS would be needed to incorporate SubS successtully
into the development proposals. New or re-development should adopt source control Subs

tachnigues to reduce the risk of fraguent low impact flooding dus to post-deveiopment runctf,
For proposed developments, it is imperative that a site-specific infiltration test is conductad

] i.}

early on as part of the design of the development, 1o confirm whether the water table is low

enough to alfow for SulS techniques that are designed to encourage infiltration;
201653756 - Arun District Councll Level 1 and Level 2 SFRA - Final Repart (w5 November

2016).&0(;x 115;
Where sites lie within or close 1o Groundwster Source Protection Zones or squifers, there may

be a reguirement for a form of pre-treatment prior to infiltration. Further guidance can be
wnd in the CIRIA SuDS manual on the level of water guality treatrment reguired for drainage
via infiltration. Further restrictions may stil he appiicable and guidance should be sought from
the LLFA
Developers nead 10 ensure that new development does not incraase the surface water runoff
rate from the site and should therefore contact the LLFA and other key stakeholders at an early
stage to ensurs surface water management is undertaken and that 5uDS are promoted and
implemented, designed to overcome site-specific constraints;
in coastal arsas consideration shouid be given to increased volumes of discharge from new
deveispment particaiarly in areas where discharges are affected by tide lsvals. The effect of
changss 1o mean sea level as a conseguance of climate change must alse be taken into acocount;

Page 10 of 4%
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Arun District Courcl will need 1o consider drainage schemes for major applications, but it is
advisad developers utiiise the LLFA's Polices and Guidance 1o develop thelr drainage schama

for minor applications.

4.3.8 Use of SFRA data and future updates
it is important to recognise that the SFRA has been developed using the bast avalisble information at
the time of preparation. This relates both to the current risk of flocding from rivers, and the potential

impacts of future ciimatz change.

The Enviranmeant Agency regularly reviews thelr ficod risk mapping, and it is important that they are

zpproached to determine whether updated information is available prior 1o commencing a detziled
Fiood Risk Assessment,

The SFRA should be periodically updated when new information on flood risk, flocd warning or naw
plzrning guidance or leglsiation becomas available, Naw information on Hlood risk may be provided by
Arun District Council, the Highways Authority, West Sussex Cournty Councll, Southern Water and the
Epvironment Agency. it Is recommended that the SFRA is reviswed internally on an annual basis,
sllowing a cycle of raview, by checking with the above baodies for any new information o allow 2

perindic update,

3.%2.9 Mote on the Environment Agency Flood Map for Planning

Whare outiines are not informed by detailed hydraulic modelling, the Flood Magp for Planning is basad
an generalised modelling to provide an indication of flood risk. Whilst the generalised modaliing i3
genarally accurate on a large scale, they are not provided for specific sites or for land where the
catchment of the watercourse falis below 3km2. For this reasen, the Flood Map for Piznning may not
he of an appropriate resciution to be used as application evidence, where details are material with
respect to possibie flooading for individual properties or sites and far any sites with watercourses on, or
adiacent to the site. Accordingly, for site spacific assessments it may be necessary to perform maore

detalied studies in circumstances whare fiood risk is an issue,

3.3.10 implications of potential future development
it s nioted in the SFRA that developsrs should ensure that third party property and land are not
adversely affected by future development, both in terms of flood risk and other environmental factors
fe.g. water quality and ecologyl. Futurs developrent st this site may have potential to influence the
following receptors:
- Property and land lncated in the adjacent areas of Shripney, South Bersted
industrial Sstate and Feipham;
- The Lidsey Rife, Shripney Manor Ditch and ordinary watercourses Howing
- through the site boundsary;
Settlemeants downstream of these watercourses, such as Morth Bersted, Felphar and Bognor

Regis.

ARUN DISTRICT COUNCIL BE/135/18/PL
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3.4 Sequential and Exception Test

3.4.1 Sequential Test {General}

The NFPF 2012 requires a Sequential Approach to ensure preference is given to land within Flood Zone
1 prior to Flood Zones 2 and 3. it also ensuras that flood vulnerability of the development proposals is
taken into consideration whern locating development in Flood Zones 2 and 3.

3.4.2 Sequantial Test {Specific to the Rognor Enterprise Zone} Background

During the suspension period of the Arun Local Plan 2011-2031 examination, further work refating to
fiood risk was dane. As g resuit of this and due to challenge aver the content of the 2014 submitted
document, a new document was produced to inform Main Modifications. This reflacts the latest
information from the new svidence documents, such as zny changes to flood exdents and as much
detail as possible regarding expected delivery, This document is ttled ‘Arun Sequential and Exception
test 1o inform Main Modifications’, February 2017

The opportunity was taken during the examination suspension pericd of the Local Plan to update and
underiake a number of further evidence documents to support the local plan. 1t is undersicod that the
ent of this document:

following diractly related to flood risk and have informed the co

A

Arun BC {June 20161 Littlehampton Economic Growth Area {(LEG/
Study Arun DC{Aug 2016)'
Level 1 Strategic Flood Risk Assessment {(SFRAJ;

- Arun DC{Sept. 2016} Lavel 2 Strategic Flood Risk Assassment; and
Arun DC{Oct, 2016} Strategic Surface Water Management Study {SSWMS5]

vy Development Delivery

3.4.3 Saquential Test {Specific 1o the Bognor Enterprise Zone) Detalls

Following the scraening process, a total of 12 sites have been identified as potentially suitabie, to be
taken forward for consideration within the Ssguential Test, 10 inform the Main Madifications of the
focat plan, of which the Bognor Enterprise Zone was one, and hance the Sait Box Parcel was included,

The majority of the Bognor Enterprize Zone flooding, occurs cutside our Saliboy development
houndary, with the exception of the western boundary, which is located cutside the area of proposed

bulidings.

Does this pass the Sequential Test? Nao. The site is intended for employmeant {"Less Vulnerabie’), the
hotel and pub {"More Vunerable'} and is considered suitable for development are all development is
located outside areas of Flood Zone 3a, However, the site is indicated to suffer from more than one
form of fiooding, which requires further consideration,

Exception Test Required? Yes. Consideration is needed to ensure the continued safety of the sites and

their users from fooding throughout the devalopmant lifetimea, with no consequant increase in flood

risk downstream arising from development proposals. Upgrade if the flood defences serving the LEC
ield site would be recuired before this site could be developed.

Page 12 of 48
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3.4.4 Exception Test {Genaral)
The Exception test is a methoed to demonstrate and help ensure that the flood risk will be managed
satisfactorily, while allowing necessary development to go ahead in situations where suitable sites with
lower flood risks are not available. For the Exception Test to be passed, the following must be
demonstrated:
- The development provides sustainability benefits to the community that outweigh the flood
risk, informed by the SFRA if applicable;
- A FRA must establish that the development will be safe, without increasing the flocd risk on
site or elsewhere, and wheare possible will reduce the overall ficod risk.
As stated above the NPPF paragraph 104 states that “For individual developments on sites allocated in
development plans through the Sequential Test, applicants need not apply the Sequential Test.
he advice regarding flooding matters in the NPPF is supplemented by additional guidance in the
National Planning Policy Guidance {NPPG). Table 2 sets out the Flood Risk Vuinerability and Flood Zone
“Compatibility”. Quidoor sports and recreation is defined within the Water-Compatible Development
classification and car parking is defined as Less Vulnerable Development. According to Table 3 such use

;

classifications are acceptable within a Flood Zone 2 and 3 provided that the Sequential Test is passed.

-

The normal approach for a Sequential Test is to demonstrate that there are no sequentially preferable
“reasonably available” sites at a lower flood risk {i.e. in flood Zone 1 or 2) within a defined area. Such
an approach is feasible when there are realistic available options to site a new development in

alternative iocations.

3.4.5 Exception Test {Spacific to the Bognor Entarprise Zone)
The Bognaor Enterprise Zone was assessed for the Western Site, which the Saitbox parcel was included.
See figure 2 below for an axtract of the Arun Sequential znd Exception test to inform Main

Modifications.
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Table 2: Extract of the Arun Seguential and Exception test

to inform Main Modifications
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346, Beeption Test - Wider benefits that Cutweigh Flood Risk
Mango Flanning prepared the Planning Statement {REF, AH/NR/I40058/RO0O2vE), which was

n support of the application which should provide additional information which may be
refevant in terms of the Planning Policy background to the site and its allocation for employment uses

i

in the draft LDO and emerging Local Plan. Included within the text is also some text below in relation

to iob creation and retention of workers in the area. in relation to why the development should be in
this location, it should be noted that the Councll has assessed the available iand in the district and
praposed this site as baing an apprapriate and suitable for this type of development which is evidenced
through the sites allocation for these uses in the emerging Local Plan and the preparation of the draft
Local Development Crder.

in terms of economic impacts the proposal will deliver a £33.7 million capital investment and will deliver
approximately 30,520 sq m of new employment and commercial floorspace, and betwaen 560 -1000

riew jobs at the site.

it is recognised in the LBQO and in the emergly
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Box site should be designed and deliverad in a comprehsansive and cohesive manner. It is als
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racognised that commercial uses are likely to be required 1o enable this to be achieved, and to support
and assist in the delivery of the employment provision at the site.

There are simply not encugh johs in Arun District to support the local population. In 2015, there were
just 0.63 jobs for every 16-64 year oid resident. By contrast, there are more jobs in neighbouring
UChichiester tharn there are 16-64 vear oid residents. This shows a very low level of local labour market
cortainmant, which means that working age residents dispr‘opartlanaaaiy have o travel to work, in
2011, more than haif {27,200} of Arun's working residents commuted cut of the District to work every
day, including over 10,5300 who traveiled to Chichester and 5,700 who worked in Wirthing This lack of
iocal iohs and high level of out-cammuting adds to pressure on the already streiched local transport
infrastructure, particularly the A27.

The Salt Box site will also deliver 2 broad range of iobs that will help 1o increase labour market
containment in Arun potentially also reducing pressures on the local road netwark end reducing out
commuting to other areas.

The application proposal sseks to provide a comprehensive and complete package which meets the
L3¢ objectivas, whilst zlso, with assistance from grant funding whers gvziiable, ensuring that a viable

i

and commerciaily robust schame is brought forward at Salt Box which is alle 1o be delivered within the

phasing timescales anticipated in the amerging policy and deliver the associated benafits to the local
ares

Tre mitigation measures intended Lo reduce flood risk for the Saltbox site are outlined in Section 8.0 ¢
this report, where the proposad green infrastructure is detailad,

3.4.7 Exception test - conchision and general requirements

Following application of the Deption test it can be demonstrated that the Salthox site Is considered
to provide wider sustainability benafits to the community that outweigh fiood risk. it has also been
damnonstrated that, where recuired, flood mitigation and management measures ¢an be employed

fifetime anil

which will ersure the safety of the proposed strategic sites throughout thelr anticipste
which, in many instances, reduce the flood risk within the wider community.

The Arun District catchment is predominated by elevated ?i‘&undwater and tidsily influenced

watercourses, both of which affect the management of flond risk. The district is also characterised by

rural and coastal areas, many of which carry an environmental desigration.

As a result of these factors there are a number of specific requirements which shouid be applied atross
al sfrategzic sites ?jﬂd whid are outlined below. These are in addii‘ion to the site-specific

- -.i%r'cun-'iwat-‘sr monitoring and pereaiation ‘tesimg ';L;rmg }m wirter pafzori is required io
the dssposaa of surface water runoff, A

determine the fessibility of infiltration methods for
minimunt monitoring pericd of 8 months s recommended Yo capture the influence of
sigrificant storm activity and seasonal variation on groundwater elevation.
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- The main constraint to the delivery of surface water management across the district is high
groundwater, which prevents the use of deep infiltration measures such as soakaways.
Attanuation measures have therefore baen recommanded as the main storage component for
strategic sitas, storing surface water and discharging to local watercourses at controlled rates,

- Flood conveyance and attenuation storage measurss may require the instaliation of
impermeable finers to prevent the ingress of groundwater and to achieve the required level of

flood storage.

fy in achisving

- Many of the catchment areas sxhibit low topographical relisf, with diffic

gravitational dralnage using traditional piped networks., For most sites, it is therefore

scommendad that swales or permeabie paving be instailed as the primary method of flow
CONVEYances.

- Local watercourses ziso exhibit shaliow gradients leading to slow flows and sedimentation,

Where possible devalopment should remediate these watercourses, incorporating a two-stage

channe!, comprising a narrow lower channel fo incraase the velocities of normal flows, with a

stepped overflow capacity to accommaodate runcff fram storm activity, This will be subject to
EA JLLFA approval.

Many of the district’s main rivers and coastai outfalls are tidaily affected, as a resuit surface
water cannot always fresly drain. This needs to be considerad within the design of surface
water management meaasures specified for sites.

SuDS measuras should be incorporated throughout sites as close as possible 1o the source of
unotf, to promote infiltration at source and reduce off-site discharges of surface water. Site
drainage should follow the SubS hierarchy considering infiltration, harvesting, slowing, storage,
corveying and treztment on site where possible; controlled discharge to watercourse, and as
a final option restricted dischargs to surface water sewers,

Coportunities for amenity and scological enhzncement should be promoted wheraver

oossible. This includes the opening of culvertad watercourses, input of additional swales, and
naturalisation of watercourses, wherever possible, to increase the presence green
infrastructure throughout the district.

As
sources of flooding (iraciuding climate change), the sssocizted hazard and reguired

specific Flood Risk Assessment should be completed which considers the potential

finod
mitigation measures, safe accass and egrass, and the flood risk from ordinary watercourses,
which is not included within the indicative flood maps.

3.4.8 Arun Strategic Surface Water Managemant Study Stages 2 Report August 20186

The Enterprise Bognaor Regis as a whole, is a site designatad for industrial units and is within both tida
he £ hal it ¢ for industrial units and thin both tid

and fluvial flood zones 2 and 3. Due to the high percentage of impermeabie area and the Industrial use
of the site, storage at source and pollution contral is particularly important for the surface water
management,

Graen roofs are recommended across the site to capture the first cccurrence of rainfall Lined
permeable paving is also recommended to both capture, store and convey surface water fiow.
Additional storage could be provided in the form of rain gardens or swales throughout the site.
Downpipes from the grean roofs could connect directly into the swales, instead of using deep pipawork.
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De to the farge amount of hardstanding and industrial use of the slite, there s g risk of pollution 1o
surface watar, typically from oif spills from vehicles. The site will reguire pollution prevention measures
under the Frvironment Agency’s Poliuiion Prevention Guidelines (PPG3). O interceptars are often
used for removing o from surface water; however, the SulS measures racommendad can provide this

function without the need for underground tanks. The granuiar subbase of the permeable paving acts

o fitter off from suriace water. Additionally, a geotextiis membrane designed to remove hydrocarbons
can be installad within the subbase of the paving. Tree pits could also be incorporated to provide
surface water treatment through filtration and phytoremediation.

3.4.9 Arun Strategic Surface Water Management Study Stage 2 Report August 2016, Additionz]
supporting information ‘Record of mesting/discussion 11/05/14 {Section 1.2 relating to the meeting
mirutes Bognor Entarprise Zonal';

- Area highlighted on plan as a potential surface water management area is already a flood
compensation arez, Various issues due to water not draining — assume this is resolved for the
curposas of this study;

Potential to incraase area;
- Standing water issues with flood tunnals and adjacent service road adizcent to the Oldlands
Farm site need 1o be resolved;
Tesco's car park is designed to flood reguiarh
- Proposed impermeable area less than pre 'luUCE) suggested. Potential for more natural Subs
features,
- Botentizl to utilise excavated material from flood compensation areas;
- Toraise land {out of foadpiain) on Enterprise site. Alternatively raise units above flocd level,

ar design to allow ficoding.
- Cubverts under raifway line — may need additional culvarts for drainage;
Network Rail to be invoived’;
- The Brooks - confirm ownership and look 1o extend beyond the Arun district boundary;
- AZS reaiiaa‘xmen? sl potan tadl\zdﬁ(.a site:
ADC to confirm the Bognor golf course development proposals;
- Potential SuDS apportunities;
Aldingbourna Rite project currently undertaken oy EA has additional information on reducing
fipod risk within the areag;
- Close public consultation will be required with Shripnay Viliags.

Mote, not all of the itams listed above relate specifically to the Salthox application.

3.4.10 irnplications of the Ervironment Agency's FCERM programme {extract taken from Appendix § of
the Arun 5FRA Undate)
There are several FCERM schemes that cover differant parts of Arun District. i1 is recommended that
the cutcomes snd actions from these schemes are considered in the development proposais for this
site. The FCERM schemes ralavant to the Bognor Enterprise Zone as a whole include:
- lidsey Surface Water Management Plan (SWMMP) and Actions — the scheme was managed by
West Sussex County Council, and the SWRMP was published in October 2014 1o help understand
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the flood risk from Jocal sources and establish a long-term action plan for surface water
management;

- Aldingbourne Rife integrated Flood Risk Managament Project — the project is investigating
approaches in which flood risk from combined scurces can be managed within the
Aldingbourne Rife catchment. The project is managed by the Environment Agency;

- Arun Partnership Watercourse Managemeant — extensive capitalised improvement work is

olanned in arder to improve the condition of the assets throughout the District and contribute

o recommendations of the local strategies currently being nrepared. This scheme is managed
by Arun District Councl and ks expected to commence between 2016 and 2018,
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4. Scope of Flood Risk Assessment

4.1 General
The detaif and complexity of a Flood Risk Assessment should raflect the level of risk to the site. The
NPPF lists the general requirements of a Flood Risk Assessment and provides that Flood Risk
Assessments should:
be propc-rti-anate to the risk and appropriate to the scale, nature, and location of the site;

- consider the risk of flooding arising from development in addition to the risk of flooding to the
site;

- take the impacts of ciimate change Into account;

- consider both the potential adverse and beneficial effects of flood risk management
infrastructure including raised defences, flow channels, flood storage areas and other artificial
features fogethar with the consequernces of their failure;

- consider the vulnerabiiity of those that could occupy and use the site, taking account of the
Sequential and Exception Tests and the vulnerability, including arrangements for safe access;
consider and quantify the different types of flooding (whether from riatural and human sources
and including joint and curulative effects} and identify flood risk reduction measures, so tha
assassments are fit for the purpose of the decisions being made;
consider the effects of a range of flooding events including extreme avents on people, property,
the natural and historic environment and river and coastal processeas

- include the assessment of the remaining {known as residual’} after risk reduction measures
have been considered and demonstrate that this is acceptable for the particular development

Ftd

orfand use;
cansider how the ahility of water to soak into the ground may change with development, along
with how the proposad fayout of development may affect drainage systems; and

- besupported by appropriate data and information, including historical information on previcus

events.

4.2 Sources of Flooding
Rased on the CIRIA Report 624, Tabla A2, and as shown above, the following potential sources of
flooding could be considered to apply to the site:
Fluvial — Flooding as a result of rising water lavels in nearby river;
- Overland Flow — Flooding as a result of ovarland surface water run-off from higher ground; and
Infrastructure Fallure — Flooding as a result of faillure of infrastructure designated o stere or

carry water or pipe blockage

4.3 Site Ovarview
Flood risk at the site is generally low from rivers, the sea and intense rainfall {surface water flooding).

Groundwater fiooding may alse be likely, with the available datasets showing the entire site to be
OF

s
focated within a tkm grid square where between 25-50% of the 1km2 area may be susceptible «

groundwater flooding.
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It s acknowledged that additional site investigation wili be completed to confirm the exact depth of
ground water across the site. The monitaring should be completad over a worst case seasonal scenario,
and depths should be plotted overthe proposed site plan and co-ordinated with the finished site levels,

A small proportion of the Saltbox site is located in Flood Zone 3a, meaning that it has greater than 1%
and 0.5% annual probability of flooding from the Rivers and Sea respectively. Much of the iznd in Flood

<

Zone 3a is located across western-most houndary of the Saltbex parcel of the sita.
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5. Flood Risk Assessment

5.1 General Bequiremeants for the Site-Sperific Flood Risk Assessment
- The pezk flows of the Lidsey Rife and the Shripney Manor Ditch, and potential

icing of the
site, shouid be considered when designing site drainage and attenuation;

- Assessment of runof should include allowances for ciimste change effects, and discharge rates
from the site should not increase downstream;
Safe access and egress would need to be damonstrated. This should include consideration of
the effects of climate change (0 ensure that access and egress remains safe throughout the
iifetime of the development;

- New develgpment should seek opportunitias to reduce the ovarall iavel of fig

o risk at the site
and in surrgunding arezs, This may include:
reducing volume rate and runcff,
- relocating develnpment (o zones with lower flood risk, and
creating space {where possibile] for fiocding
- Consultation with the Local Authority and the Envircriment Agency should be undartaken at an

zarly stage.

5.2 Actual Flood Risk {Overview)

A raised wail and smbankment is located at Bognor Regis Promenade {located betwesn Gloucester
Foad to the west, Sea Road to the east, and fo the south of Feinham Pumpling station) which grovides
g an undefended case]

protaction againsti

show floading In Flood Zone 32 {0.5% AEP tidal event), the site and the surrounding area has a less than

3 0.5% annuat probability of tidal flocding when defences are considared.

sctual fluvial flood risk is prasent from the Aldingbourne Rife, and Snhripney Manar Ditch. Floed Risk

from ordinary watercourses 13 not capiured by this ficod risk information and should be considerad as

ir

developmant proposals are taken forward. The actual fluvial flood risk is shown i as Table 1 of this

report

Proposed infrastructure in locations of actual risk should be miplemanted along with appropriate

measures so that development is safe from fluvial flood risk. A commitment must be made to the long-
teri managerment and maintenanca of such measures and to any additional reguirements 1o address

the residual risk that may be attached. The commitment required to long term contributions o the

tidal defancas shouid slso be included when developing development detalis.

The maps provided within appendix } of the SRFA {Fage 34} display the predicted depth, velocity and
hazard rating of flood water at the site in the Flood Zone 3a event. Thase provide an indication of the
feved of hazard from fluvial ficoding.

Flood deptns and velocities are typically predicted to be up to 8.50m and C.20m/s, respactively where
finoding is oradictad on the site.

ARUN DISTRICT COUNCIL BE/135/18/PL
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Given the relatively short length of the Shripney Manor Ditch flowing along the site’s western boundary,
the timing of the rise and fall in flood levels associated with a flood event will be fairly consistent for
the westarn parcel of the site. However, since it contributes to the Aldingbourne Rife that subsequently
discharges to the sea at Bognor, consideration should be given to the potential effects of reduced
discharges during high tide events.

It has been noted in the SFRA that there may be longer duration of flooding, but also potentiai for
double peakad events if rainfall over the Lidsey Rife and Barnharm Rife catchments varies. Ground levels
are relatively flat, with relatively wide and extensive flooding predicted, suggesting flood water may be

resident on floodplain for some time {e.g. several days) before it is able to drain away.

Any groundwater flooding will typically last for longer durations than fluvial and surface water flooding,
often for periods of days/weeks.

5.3 Food Zones {General)
The map shown in figure 1 of this report displays the location of Flood Zones at the site.

Thare is a band of Flood Zone 3a, much of which is located across western-most boundary of the site.
A significant proportion of the site is located in Flood Zone 1; the lowest ficed risk zone. Ordinary
watercourses may also prasent a flood risk that is not captured in the Flood Zone information.

The Shripney Manor Ditch runs along the majority of the western boundary, and can be seen on page
11 of the part 1 of Appendix B to the SFRA update.

5.4 Fluvial Flooding
Three Main Rivers are located in the vicinity of the site {refer to figures in Appendix D}, these are:
- Aldingbourne Rife, 200m to the weast;
Lidsey Rife, 600m to the east;
- Shripney Manor Ditch which forms the boundary to the north and most of the west of the site,

before flowing {north east to south west} into the Aldingbourne Rife.

The Site drains to the Shripney Manor Ditch and the Aldingbourne Rife. The Site is located within the
Arun Internal Drainage District (1DB), which is managed by the Environment Agency as the Internal
Drainage Board {IDB). There are a number of fluvial sources located in and within the vicinity of the site,
these include the following:
Oldlands Farm Ditch;
- Bersted Brooks Local Nature Reserve.
- Several unnamed drainage ditches on the western boundary of the site that flow into the

Aldingbourne Rife,

To establish the risk from fluvial flooding, modelled flood levels have been obtained from the
Environment Agency. The modelled flood fevel for the 0.1% {1 in 1000 year) annual probability fluvial
ficod event is 1.67m AQOD for the Site. This indicates that the majority of the site is not affected by this
event. No further information is available for more frequent fluvial flood events from the Environment

Agency's modelling.
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The land adjacant to the Shripney Manor Ditchis pradominantly soft landscaped, and it is intendad that
proposed site levels for the bulidings and external areas are 1o ba situated away from this zone and
designed 1o ba higher than thase levels by a minimurm of 600mm and or 2 minimum of 150mm above

the axisting site levels,

Tre risk of fHooding from fiuvial sources o the developed area of the Site is considerad w0 be low for
the maiority of the site and moderate for a small area as part of the Proposad Development §s located
within Figod Zons 2 and 3, however the risk 1o the majority of the site from fluviai fivoding is less than

1% {1 in 100 yvear) annual probability.

The Proposed Development wili not impact on the floodpiain as there will be ne development in areas
of the sita subject to fluvial flocd risk. The Proposad Development will have no impact on flood risk

from this source on neighhouring property.

5.5 Pluvial and Ovarland Flow
Clirnate change is predicted to increase rainfali intensity in the future by up to 105%, 53 under the new
range of zliowances publishad by the Envircnment Agency. This will increase the likelihcod and

P

frequency of surface water flocding, particularly in impermeable urban areas. Changes to pradicta

rainfali should be incorparated into food risk assassments and drainage and surface water attenuation

schemes associated with developments,

]

The Environment Agancy’s Flood Map for Surface Water {refer to Appendix D} shows that the site is

mostly at very low risk of surface water flonding less than §.1% {1 In 1000 year} chance in any given

year, Howsvar, there are some small isolated areas of low risk {less than 1 in 100 [1%) but greatar than

or equal 1o 1in 1000 {3.1%] chance in any given year).
The site is iocated autside of the smaller avent magnitudes tested a5 part of the UFMISW exiant,
The risk of pluvial or overland finoding to the Application Site is considered to be low to negligible,

By developing the site, there is a risk of pluvial/overiand flows from the Proposed Developmant

a0

increasing. The risk of flooding to and arising from the Proposad Development, regardin
pluvial/overiand flow, is moderate as overland flow will 1o be manged through SubS and Tlow routes 1o
2as and car parks and the proposed surface water

less vulnerable areas such as soft landscapad 2

management and drainage strategy for the site will be dasigned as to manage surface water flows from

the development Site.

5.5 Coastat flood rigk

5.5.1 Ganeral Bognoy Enterprise Zone

in coastal incations, tha risk of flogding is linkad to the stability of the coastiine. I the coastis erpding,
then the potential effect is that tidal flood defences near 1o the sea will be lost and food risk will
increase. To maintzin an appropriate standard of safety from flooding i s somelimes necessary o
implement works to slow down or stop the rate of coastal erosion and so maintain the Integrity of the

tidal defences.

ARUN DISTRICT COUNCIL BE/135/18/PL
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Historic flooding infarmation hald by the Environment Agency does not report historic coastal flooding
of the SFRAY within Arun District, but i should be noted that this datasset
cannct be guaranteed 1o capture all events. incidencas of wave overtopging events are known o have

avents {refer 1o Appendix H

ocourred in the district, but it unclear whether thesa resulted in flooding,

Ciimate change is predicted to influsnce the rate of sea level rise, in addition to offshore wind speed
and extrame wave height. However, sea level rise will influence the tidal levels which propagate
upstream along the tidal rivers in the district, theraby impacting flooed risk. Guidance on required net
sea level rise sliowances {after adjustment for iand movement changes) is presented within the
updated guidance released iy the Environmeant Agency, The adjustments (o the aliowarncas from

revious guzdance are E‘:H narkad,

5.5.2 Defences
Preparation of the 5FRA has included within Section 8.0, a high-level review of available information on
formal flocd defences and involved interrogation of existing evidence on asset condition and standards

of protection. Details of the flood defence locations and condition were provided by the Environment
Agency for the purpose of praparing this assessment, in zddition to some supplerentary explanation

on asset performance. Defences are categorised as  elther raised flocd defences {eg.

walis/embankments) or flood storage areas {FSAs) The assessment has considered man-made
defances and not natural defances which may arise for instance due to the prasence of naturally high

ground adjacent fo a settiement.

This site 18 not protacted by any formal flood defences within the immediate vicinity of the site
Howeaver, coastal flond defences to the south gt Butlins in Bognior Regls offer a standard of protection
of approximately 1.in 200 years {0.5%!) from tidal flooding. A foreshore and wave return wall forms the
primary defence, with a concrete wall forming the secondary defence. These ara frontad by a shingle
besch which is controlled by timber and rock groynes.

The foreshore and wave return wall measuras approximately 800m in fength and the crest levels vary
petween 6.5m AGD and 5.64m AQD. The concrete secondary defence mirrors the primary defence in

both length and crest laval,

Environment Agency records show the foreshore and wave return wall to be in good condition, whilst
the concrete wall Is in bath falr and poor condition along its length.

The Environment Agency's detalied flood mapning {refer 1o Appendix C shows that g large part of the
Site is located within Flood Zones 2 and 3. The Environment Agency’s modeliad flood level for the 0.5%

N o

{1 in 200 vear) annual probability tidal eventis 2.74m AGD.

This mapping shows the flood risi without the presence of flood defences. The tidal flood risk area In
Bognor Regis which affects this site protected by coastal fload defences.

The cozstal flood defences provide a standard of protection of 0.5% {1 in 200 year) annual probability,
Therafors, the site is at a residual risk of flooding in the evant that thase tidal defences fzil or ars



saunders

associates

CONSUIIING ENGINEERS

.«m«”«,

TROX SITE ~ BOGNOR REGIS K
0-DOTE Rev PS i<

o

It is acknowiedged that part of the Proposed Development is located in Flood Zone 2 and 3, however
due to the presence of coastal flood defences the residual risk to the site from tidal fiooding is less than
(.5% {1 in 200 year) annual probability. Also, the proposed development will be comprised of ‘Less
vulnerable’” emplioyment, and More Vunerable hotel and pub Site uses appropriate to the Flood Zone.

The Proposed Development will have no impact on flood risk from this source on neighbouring

property.

5.5.3 Additional Note

Appendix | of the SFRA includes site summaries for ali the locations that were being considered for
inclusion iIn the Main Modifications, including Bognor Ent&rprisea I particuiar responding to a
question from the new Inspector there is an additional buliet point that is being inserted into policy SP1

a Strategic Approach, specifically covering the need to take accoun or' the coastal topography and
incorporation of adaptations to deal with clirnate change particularly in high risk flood areas.

5.6 Flood history

The Arun SFRA Update 2016 Appendix H, showing historic flood map for the Bognor Enterprise Zone as
a whole, shows that the northern part of land has flooded in the past. However, this area is cutside the

Saltbox application site. In addition, dataset does not necessarily capture all historic flooding and

further information provided by the Environment Agency confirms that the ares aiso flooded during

01

el

N

5.7 infrastructure Failure
Southern Water sewer records do not show any Southern Water infrastructure within the Applic
Site. Assets are located to the south of the site in Bognor Regis and to the north in Shripney,

.J
it

ther records have made available of sewer flooding at the Application Site.

Sauthern Water has not been consulted regarding capacity of their infrastructure to meeat the increased
demand for foul sewerage provision from the Proposed Development.

All surface water drainage wili be routed to the rsearby watercourses via adequate water guality control
measures and therefore there will be no impact from the Proposed Development on the local public
surface water sewer system. It is acknowledged that the Aldingbourne Rife already fails due to
ischarges from Tangmere further north. We understand this will be addressed as part of Southern

u_

Water’s businass plan.

5.8 Artificial Sources
Flooding can occur because of infrastructure failure, for example breach and/or overtopping of
etaining structures for raised bodies of water such as canals or reservaoirs.

The site does not lie within the inundation area of any reservoirs. There are no raised sections of canal
within 500m of the Application Site.

Page 3F of 45
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The risk of flooding from dam and canal infrastructure at the Application Site is considered 0 be
negligivle,

The site is not within 3 500m search radius of any dams or canal infrastructure.

The risk of flooding to and arising from the Proposed Development, regarding artificial sources, is
negligible.

5.9 Groundwater
ASIGWF mapping indicates that the site is located within a 1km grid area whera the susceptibiity to
groundwater flooding is >=25% but <50%.

The areas at risk of groundwater finading are based an the Envircnment Agency's strategic-scaie map
which shows the Areas Susceptible to Groundwater Flooding {ASIGWF} on a 1km squars grid, The data
shows the proportion of each 1km grid square, wheare geological and hydrogeaiogical conditions
indicate that groundwatar might emearga and has baen used to define areas at risk of groundwater
fiooding.

Chalk aquifers such as that which undarliss the Application Site are more likely to cause groundwater
fionding because of its geological formation. However, it notes that there are ng historical records of
groundwater flocding in Arun District,

are included as Appendix F of this report.

Basements or undaerground car parks are not groposed as part of the Proposed Devaiopm

considered unlikely there will be any izterally continuous barrier to ground water created by the
Froposed Development., The rasults of the proposed groundwater manitoring wiil be considered as
part of the detailad design.

The Proposed Development will not exacerbate the risk of groundwater flooding to the surrounding

areas.

5.10 Groundwater Source Protection Zone
The site is not located within any Environment Agency designated Source Protection Zone.
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6. Residual Risks and Impacts

6.1 Residual Risks

mechanisms for flooding and the likely consequences. The tabies also include potential mitigation
measures to minimise the residual risk.

Categories of risk have been qualitatively defined as:

- “High' Risk: flooding is likely to result in significant damage to property and pose a
significant risk to life;
‘Medium’ Risk: flooding may resuit in possible minor damage to property but flood
orogress would aliow adequate time for residents to be warnad and safely evacuated to
higher ground or appropriate places of safaty;

- ‘Low’ Bisk: flooding is unlikely to resuit in any damage to property damage and pose little
or no risk 1o fife.

6.2 Fiood Probability

The SFRA and £A show that the development site areas are largely situated within Flood Zone 1 with
srall areas of the site situated within Flood Zone 2 and 3. The EA Flood data and levels show that the
site would be affected from fluvial flooding. However, there is no development planned within these

areas.

The SFRA and EA Flood information show that the 1 in 100-year climate change flood level is 1.330m
AQD for the site. The proposed site levels will be designed to be abave this,

6.3 Flood Impact

The Proposed Davelopment will notimpact on the floodpiain as there will be no development in areas
of the site subject 1o fluvial figed risk and due to the presence of coastal flood defences the residual
risk to the site fram tidal flooding is iess than 0.5% {1 in 200 year) annus! probability for areas of built
development subject to tidal flooding.

The Proposed Development will have no impact on flood risk from this source on neighbouring
property.

6.4 impact of Displaced Water
Development of the site will not result in the displacement of foodwaters.

According to information published by the EA new developrment must provide lavel for tevel and volume
oensation as a replacement for volumes jost from the flood plain through development
with new flood plain volume by reducing nearby ground levels. The compensatory volume must be at
the same level {within reasonable working limits) as the lgst storage. The proposals ensure that there
is o foss in flood plain storage as a direct result of the development by not increasing levels within the

for volume com

1 in 100-year climate change flood event. The proposed levels within the flood extants will be at or
below that of the existing ground level, therefore providing an overall increase of the existing flood

ARUN DISTRICT COUNCIL BE/135/18/PL
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plain volume. In tidal areas, raising ground levels is unlikely to impact on maximum tidal levels so tha
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sravision of compensatory storage should not be necessary.

The proposed redavelopment will not nave any significant impact on the volumes of storage available

on site,

£.5 SRFA Residual Risks

It is worth noting, the SFRA {refer to saction 6.6} does not assess the probability of failure other than
noting that such events are very rare. However, in
to be considerad. if a breach or ovartopping event were to acour, then the consequences to people and
property could be high. There is also advice within the SFRA that develepers should be awara that any
site that is at or below defence level may be subject to flocding if an event occurs that excesds the
desian capacity of the defences, or the defences fail and this should be considered when builiding

asifience into low level proparties,

6.6 kapact of Fluvial Morphology

It is considered there will be no impact on the fluviai morphoiogy as a result of this develcpmen

Table #: Quolitative Assessment of Residual Flood Risk
't

NN

R NN

X

AR

accordance with NPPE, alf sources of flooding need

ot

Al built  development s

located is areas azssessed as

having less than (L5% annua

probability {equivalentto the 1
Y of

in 200 year) of tidal flooding.

Safe and dry access to the
Proposed Development s
© available from the A29 for al
- avents up to the 0.5% annua

-

- probability (1 in 200 vear) tida

and 0.1% annual probability {3
1 1,000 year) fluvial avents.

¢ Desplte this it s recommended
that all buiidings have finishad
floor iavels set a minimurn of
800 sbove the existing
1 ground levels, groviding
mitigation  from  localised
flaoding from extrema events.

{Site located within
o d 7 -~

Page

a

Al built  development {ie.

wellings, and
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prabability (1 in 208 vear) tidal

Despite this it is recommended

that ail bulldings have finished

: floor levels set & minimum of

500mm  above the existing

ground  levels,  providing |

mitigation  from  localised
flooding from axtreme events.

Quariand flow to rmanged |

through SuDS and flow rogtes

o fess viinerakde aregs such as

soft landscaned areas in the

form of swales and car garks
with raised karks. ;

situated west of the site is 2
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6.7 Climats Change

The NPPF cutlines the importance of Climate Change with respect to planning. The issues of Climate

Change are discussed with
speeds and wave haights,

The national maps were updated in March 2017 taking

impacts likely on sea levels,

Lttlehampton model, The revised peak river flows are

"

Table

3: Peak river fiow aliowances

peak rainfall intensities, peak river flows, wind

shown as tabie 3 below,

into account the new Emsworth

River basin { Allowance
| district - category

Total potential change
anticipated  © for  the
2057 {2015 to 2038}

Total potential  change 1 Total

potential  change

anticipated  for  the § anticipated for the 208C¢

2050s" (2040 1o 2069) {2071

o 2115)

- South Fast - Higher central

Upper end 25% 50% 105%
5% 30% 4555
Central 10% 20% F35%

6.7 Climate Change SFRA

Hydraulic modeiling was com

flood mapping in the Aru

ciimate change in FRAS/SH
Aprif 2016).

i District for Flood Zone 3a.
RAs released by the Environt

plated as part of the updated SFRA to provide updatad climate change
This modelling followed the atest guidance for

ment Agency in February 2016 {and updated in

Clirmate change for fluvial events was based on the Higher Central estimatas for the years 2031, 2061
and 2113, Arun District {s within the South-East River

2031 = +15% flows, 2061

: +30% flows and 2111 = + 45

For tidai/coastsl models, undefended case still water le

wave overtopping simulatic

Again, climate change ailowance predictions are fo

outputs for comparison.

ng have bean completed to

Basin District and therefore allowances were:

% flows.

vals and defendad case still water levels with

inform future flood risk within

the Arun District.

rthe vears 2031, 2061 and 2111, with present day

The site is fikaly to be affectad by fluvial flooding and the additiona! climate change effects in terms of

increases in paak river flows and rainfall intensities will therefore af
nto account and the FRA demonstrates how these risks are to be managed so that the

safe which is supported by the proposed drainage stratagy section of this report.
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7. Drainage Strategy

7.1 General Design
The NPPF requires that flood risk to land and property is not increased as a result of developme

unet from the development a3 a result of increases

Changes in the volume and rate of surface wa
i impermesble and uses could increase the resk of flooding downstream uniess sufficient steps are
takan within the Proposed Development 1o prevent this happening.

A fundamental principle of sustainable dews T terms of flood defence is the reduction of
syrface water run-off from new developmants, 1t iz best practice that the surface water drainage

arrangements shauld be such that the volumes and peak discharge rates of surface water leaving a

development site are no greater than the rates orior to the Proposad Developmaent, and where possible
are returned to those associatad with the greenfield conditions of the site. Any increase in run-off {rates
and/or volumes) above the pre-development {or greenfield) volumes must be attenuated an sita,

The drainzge network s 1o be designed a3 7 gravity system to accommodate run off from a:
1in 2 year storm event with no surcharge,
- The networkis to he checked for a 1 in 20-vear storm event with surchargs permitted but with
na surface flooding,
- The nebwork s 1o be checked for a 1 in 100-year storm svant with surface flooding permitie
providing that there is no risk of :*"ioudmg to bulidings and there is no off site avariand flow.

7.2 Existing Site Drainage Regime
= s classifisd as 3 Greenfield development, with a gross area of approximately 12 ha. The sita s

The ¢
not currently served by an existing sewer system; tharefors, it Is assumed that the sitz drains via
infitration and overiand flows towards watercourses on the boundaries of the site.

oposed Davelopment ares is less than 50ha, the Institute of Hydrology {ioH] Report 124

Fiood Estimation for Small Catchments {1984) method has baen used 1o astimate the Greantield site
peak flow rats, which is an approved methodology specified within the Environmant Agency"s Rainfall

Runoff Management for Developments Reporté.

Table 4 summarises the Greenfiaid dischar'ge rates for 1 ha of developable area and the estimated
discharge rates for the current site. Full calculations are provided in the drainage calculation packin
Appandix.

ARUN DISTRICT COUNCIL BE/135/18/PL
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7.3 Proposed Drainage Strategy

For the purpases of this Planning Application the site has baen split into two phases. Phase 1 is seeking
full planning permission with an area of 6.492ha and Phase 2 is seeking only outling permission with a
total area of 5.512ha.

The Proposad Development will result in a net increase of impermeable area at the Application site. Of
the total site area, an arsa of 8.3 ha will be developed. it has been assumed that the Percentage
impervious [PIMP] factor at the site will be 80% of the developed area. Therafore, it has been assumed
for this drainage strategy that the Proposed Development will have a total impermeable area of 6.65ha.

it is proposed that the development will discharge to the watercourse flowing along the Westam
boundary of the site; Aldingbourne Rife {Ordinary Watercourse), in order to comply with the guidance

- fon

for providing long-term storage as outlined In the Environment Agency’s Rainfall Runoff Management
or Davelopments, the proposad discharge rate from the Site has been restricted to 2 I/s/ha.

£
]
1

:

Table 5 — Proposed Peg

Proposed Betterment (%) :

,...
o
i
SN

70%

)
i3
fay}
b

]
a3
fax)
b

1in 100 vear 78%

2]
98]
)}
ol

1 in 100 year +45% C/C NAA

Due to the requirement to provide a betterment on the existing surface water discharge rates post
development for all storm events up to and including the 100-year return period +45% aliowance for
climate change, the surface water will be restricted via flow control devices and attenuated with a total
required storage voiurne of approximately 7,650m>. There is potential scope for the storage volume to
be rationalised at a later stage folinwing detailed design and further hydraulic modelling.
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It is proposed that ansite attenuation will be provided by a series of attenuation basins and permeable
pavemanis. The site control structures will be located primarily in the topographical low points of each
catchment. These will be in the form of retention/detention basins.

Thase structures wili be designad 1o attenuate fiow prior to discharge 1o the ardinary watercourss via
a controf structure 1o achieve the maximurm allowable peak discharge rates forthe 1in 1 the 110 30
and 1 in 100-vear evenis (plus & 45% allowance for climate change)l. The iocation of the
retention/datentian oasin will not be within an ares designated as public open space. 1t will however
pravide significant ecologicat and amenity benefit for the residents.

Th
proposed surface water discharge rates and attenustion reguirements are further broken down in

site has been sphit into thrae catthment areas ezch with individual cuifalls to the watarcoursa, The

=

Table € below:

Table 6 — Propased Peok Surface Water Discharge Fiow Rates

Catchment  Propased Flow Fates (ffres/ sec).

 Proposed Attenuation im’}

1 1130 ; TUE00

D
S

500

198}
(RN
188
]
10y
N
[y
e

As per the Environmart Agency’s Rainfall Runoff Managemeanrt for Developments, long tarm storage
can be provided to store the additional runoff caused by the development compared to the volums
that would have bean contributed fram the Site in its Graenfieid state. The current design rnule is to use
the 100-year 8-hour event 1o determine this additional volume.

Long term starage can be incornorsted through one of three basic apgroaches:

i. Ensurethatthe drainzge system provides sufficient infiitration volume to dispose of the volume
difference,
7. Designastorage system which only comes into effect above a storm size threshold {effectively

an off-line design; which captures the reguired volums and discharges at the appropriste rale,
3. Design a storage systermn which comes into effact for all events {effectively an on-line design}
that captures the required volume difference which is designed to empty at a rate of less than

2 ifsiha,

Approaches 1and 2 provide the long-term storage volums in g separate systern from the attenuation
storage or offset the volume of runcft via infiltration devices. This alicws the iong-term starage to be
activated for specific events and the volurne difference discharged at the appropriate rate or infiltrated
1o ground, in order to mimic the behaviour of the Site in its Greenfield state.

The drainage strategy for the site oropcses 1o adopt approach 3. By storing the additionalvolume in 2
central storage area, the long-term storage volumes will he appropriataly activated and discharged at a

T
o
2]
£23
122
W
<,
B
4%
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rate {2 I/s/ha) that would mimic the Greenfield behaviour of the Site, which is the overali aim of

providing long term storage.
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8. Sustainsble Urban Drainage Systems {SuDS)

2.1 5uDS constraints
Most source contral tachninuas are likely to be sultable for the Saltbox site.

Irfiliration may be suitable. Mapping suggesis a madium risk of groundwater fiooding and areas of the
site hava been designated as containing historic fandfill, Therefore, a further site investigation shouid
be carrled cut and the potential for infiltration technigues should be assessed. Infiltration should

typically be avgoided in areas where the depth to the watar table s <lm. However, shaliow sozkage
rests resuits should be carried out to confirm if infiltration s suitable and parmit the use of shallow
infiltration features. Alitesis fo be in arcordance with BRE 365, The attenuation volumas stated within
this report, do not ke account of infiltration. Once detailad site investigation has baen completed,
there may be z surplus volume provided if infiltration is deemad to be achisvable,

Mapping suggests that the site slopes are suitabla for all forms of detention. A finer may be required
to prevent the possible sgrass of groundwater and address any contamination issuzs from designated
fandfill within the site boundary.

All filtration technigues are likely to be suitable. Aliner may be required to prevent the possibiz egrass

of groundwater and address any contamination issues from designated fandfill within the site boundary.

Al forms of conveyance are Hkely to be suitable. 83 a genseral note, where the siopes are »3% features
should follow cortours, or utilise check dams to slow flows. A Ener may be reguired (o prevent the
possible egress of groundwater and address any contarination issues from designated landfill within
the <ite bhoundary,

Far the Salthox site, proposed site gradients are not expected o be greater than 5%.

£.2 5ubS selection
The following destinations must be considerad for surface runcff In order of preference:
1. Discharge into the ground (infiltration}
2. Controliad discharge to a surface water body
3. Controlled discharge to a surfaca water sewer
riace water must not be discharged into the foul sewer systern, Infitration structures include

(/‘

o

eakawa\/s, basing, swales and ;:}ermeabie paving. Discharge 1o surface water bodies and surface wate
swers must be restricted to an agraed rate,

8.3 Flow exceedance routes
The drainage design should show flow routes through the proposad development, demonstrating
whare surface water will e conveyed for three typas of flow:
1. Low fiow routes Regular flow from source control festures such as permeable pavernents
should travel in low flow channels through the development in a controlled way contributing
toy landscape guality.

ARUN DISTRICT COUNCIL BE/135/18/PL
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2. Overflows in the event of local blockages or surchargs 2 simple overfiow arrangement
shiould allow water 1o bypass the abstruction and return ¢ the management train sequence
untii conditions return to normal.

3, Bxeeadance routes When SuD5 are gverwhelmead by exceptional rainfall, then exceedance
routas are required 1o protect people and proparty. These provide uncbstructed overiand
flow routes from the developrment and should be considered for all drainage schemes,

The proposed levels have been designed, 1o fall towards the west. Hence in the event of an excaedance,
the averiand flow pa‘fh will direct the water towards the storm water outfall and away from ths
proposed buildings. The levels will not increase ficoding offsite as 3 result of the development.

8.4 Responsibiiities for 5uDS maintenance

Daveiopment shall not commenca until full details of the maintenance and management of the Suls
systerm is set out in a site~-specific maintenance manual and submitted to, and approved in writing, by
the Local Planning Autharity.

As a minimum reguirement the manual is to include;
{a) details of financial managamant of the site Including arrangemenis made in the avent

that the management company {or any subsegquent management company is no longer
abie to fuifii its duties; and

(b} arrangements for the replacernent of maior components at the end of the
manufacturers recommended dasign life,

Furthar information on maintenance and management of Sull3 is provided in section 8.6 of the main
SFRA report.

&.5 implementation of SulS for the Saltbox Site
The propossd drainage strategy which can be found as appendix D of this report, demonstrates that a
combination of permeable paving, swales, and ponds can be incorporated within the design,

This is in accordance with the advice within the SFRA and Arun Strategic Surface Water Management
Study, in particuiar the workshop section appendices B and € which refers to the Bognor Regis
Erterprise site as a whole.

Al SuDS should be designed in sccordance with CIRIA 753, In sunmary, the updated SubDS Manusl
incorperates the very latest research, industry practice and guidance. In delivering SuDS there s a
requirement to meet the framewaork sat out by the Government's ‘non-statutory technical standards'
and the revised SuDS Manual complements these but goss further to support the cost-affective delivery
of multiple benefits.
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4. Conclusions

Kirksaunders {KSA} has been commissioned by Landlink Fstates to undertake a slte-specific Flood Risk
Assessment {FRA) for the proposed Salibox site development north of Bognor Regis, Sussax,

Full planning permission is sought for the Phase 1 development of 6,492 hectaras of employment space
{B1, B2 and BR] with associated parking, landscaping, and public open space, In addition, ocutline
planning permission s sought for the Phase 2 develapment of 5512 hectares for additional
ermploymant units, warehousing, hotel, drive thri's, public house, gym and associated works, Based
on Tabis 2 (Flood Risk Vulnerabifity Classification} of the NPPF Planning Practice Guide, the Proposed
Development is classified as “Lass Vulnarable' employment and ‘More Vanerable’ hotel and pub sites.

The site is located within Flood Zones 1, 2 and 2. No development is pronosed within flood zones 2 and

o

Thae updai‘ed SREA dated Movember 2016 and the main modification varsion of the local plan have been
considered within this site-specific FRA,

The surface water network for the site is designed to convay and store surface water from site for ali
storms up to and including the 1in 20-year storm event without finading on site habitable spaces or fo

acdjoining properties with controiled fiooding during the 1 in 100-vear storm evant {plus 2 45%
sliowance for clirmate changel. it is propoased that the Site dischargs at 2 I/s/ha to comply with tha rata
and volume of runotf recuiremants,

The total required storage volume for the Site Is 7,650m3. There may be scope for the storage volume
to be rationalised at a later stage following detailed design and spedific hydraulic modelling. This
attenuation voiume will be provided i the form of retention/detention basing, swales and parmeable
pavemerts,

A drainage strotegy has been prepared to support the Proposed Development through the olanning
srocess. The strategy demanstrates the Proposed Development can comply with the requirements of
the NPPF and does not increase flood risk either 1o or from the Proposed Devalopment.

-~

The proposed areas of car parking will require treatment In line with the water quality paramsters for
the cutfall watercourse / straam,

The an-site drainage should be maintained and inspectad an a reguiar hasis to ensure it remaing fit for
purpose. Maintenance plans are to be submitted in accordance with the approving authoribies’
requiremnents, Which shall include access roads to the detention basins for ongoing maintenance.

This FRA demansiratas that the Proposad Development site can e drained in a susizinable manner
through attenuation and infiltration and that the development is not at flood risk from ali sources and
will notincrease flood risk to other parties. Al 3uDS are to ve designed and implerented in accordance
with CIRCIA 7535,
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Online Controls for Storm 1
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: Foul Sewage per hectare (1/s) 6.000
g RNumber of Input Hydrographs 0 Number of Cffline Controls 1 Number of Time/area Diagrams 0
| Mumher of O i@ Controls 1 Number of Stor ge Structures 1 Nuomber of Controls O i

Synthe

PEH 415 Cv {Sumwmer
FEEH 19282 D1 308 Cv (Winter) i
z 312

Second Increment (Extended)

(o]
Z

Summer and Winter

s
3 v
) 15, 30, €0, 1208, 240, 360, 480, 960, 14
!

Durationis)
Return Pericdis)
Climate Change !

i G4, 0, 30

Water Surcharged Flooded |

R/ ME Return Climate Fixst (X} First (Y} First (Z) Overflow Level Dapth Volume

b3 Name Storm Pariod Changs Surchargs Flood Qverficw Act. [¢3) {m) {m?)

! Summer 100715 Surmer
St ‘;‘ B A

S1.00% 1) Sumnexr 0.0880 ;

31.006 37 Sunmmer 0.500

os1.007 3% Winter 8.000

' 8L.008 39 2/240 Winter J0.0060 ;

31.00% 310 2/240 Winter 2/15 Winter 53 0.0C0

s Pipa

US/MB Flow / Overflow Flow Level ;

( BN Nams Cap. (178} {L/8) Status Excesdad

36

g7
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iSalt Box
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Designed by MB
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2016.1

NN

vear Return

of Critical Re
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U8/
Mame
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RS

Flow / Overflow
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o.

0

B W
[

<
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o
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0.0
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Flow
{1/s}

S0

21.3
11.0 st

-1

1

U

Status

RCHARGED
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Excesded
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3

Designed hy MB
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etworks. mdz Checked by GW

IRR

7
Z
%
é
%
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%

twork 2016.1

.1

Time Area
{mins} {(ha}

Time Area
{ming) {(ha}

0-4 0.187 4-3 1.618?

Total Pipe Volume (m?) =

Time Area Diagram for

Total Area Contributing {(ha) = 3.39%6

Storm
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'Designed oy MB

- . . ) - ) e SRR
File Salt Box Windes Networks.mdx Checked by GW i §§§§§§§§§§

STORM SEWER DES

Network Design Table foo Stomm

20 Length  Fall Slope area T.E. Base Xk BYD DIA sSection Type Zubts

{m} {m} {1:X} {ha} {minsg} Flew (173} {mm) SECT {wm) Derign
ZL.44¢ 0. 2 0.045 5,00 GLeCn ¢} @
30.758 0. 70.032 .00 .50 s} §§
26,508 0,085 240.0 0,128 0,00 0.0 0.50¢C o &
1¢3.108 9. 7T CLG%z2 5,00 G,0 G.&00 o §§

E5.006 20,3282 0.063 289.9 300 .00 G.0 D.5C0 o 375 Plpe/Conduit §§ !

14.49% 0,145 L00.¢ 0.052  5.00 o &
7.508 0.176 1080.0  0.G00 G. 00 < g?
0.497 15 C,025 4.0¢ o §§
$5.007  34.01% 0.10% L8 G.180 .00 G.0 3.600 o 450 Pipes/Conduit g?
3 ¢ o0 5.00 9.600 o )
5 VI ¢ 8.00 0.600 < &
81 2. Q.00 0,600 o &
Si 5C. 4.00 0,600 o &
£5.008 0,050 3.055 3.00 3.0 3.560 s} §§
516,000 78 0,702 100.5 0.07% 5.00 G.40 S00 o §?
Si6. 00l 4 0,047 130.0  C.GD0 4,00 0.1 1] o §?

PN Rain TLO, US/IL B ILArea £ Base Foul Add Flow Vel Cap Flow
{mm/hry {mins} {wm} {ha) Flow {178} {(1/8}) {1/8) {mlay {L/=) {i/s)

§12.00C 50.00 5. C.045 3.0 0.0 0.6 1.00 17.7 6.2
312.001 50.00 5,80 C.077 3.0 0.C 0.6 1.15 20.3 10.4
536,005 50.0C .35 1.71C 0,539 G, 0 0.0 Gcoo1.17 788
G13.000 50.00 7.35 0,002 G.0 0.0 0.0 < 3.7 12.4
56.0086 50.00 8.68 1.624 0.731 0.0 0.¢C 0.¢ 1.04 115.0 2¢.0

314,000 50,00 5. C.0 0. 0.0 1.00 17.8 7.2
814.001 5G.00 5. G.0Q 0.0 0.0 1.00 17.8 7.2
814.002 0.1 6. G.¢ 0.0 .0 1.65% 41.8 20.1

4]
BN
<
=
<
I
<
>
v
N
o
.
e
[¢0]
e
1
o
=3
o
<
)
[
fo
©
P
==
.
=

[l
[
o
(=]
e

315.0600 56.00 5.28 0.029 G.0 d.0 0.0 1.060 17.8 3.2
315.001 5C.0 5.54 0.054 C.0 0.0 .0 1.60 17.8 7.3
§15.002 3,00 5.76 0,106 G.0 0.0 9.0 1.0¢ 17.8 14.3
§15.003 50.00 7.09 0.14¢ C.0 2.0 0.0 &.en 0 37,89 19.8
86.008 50.00 9.35 1.242 0.0 0.0 0.0 1.3C 207.2 168.2
316.000 50.00 5.7 a.071 0.¢ ¢.0 G.0 1.00 17.8 9.6
816, 0 50.00 6. 24 0.071 0.0 G.0 G.0 1.00 17.8 3.6

82-2016 XP Solutions
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STCORM SEW
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Rational Method
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{m}

G.655

ooz 30
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0.01¢8

fe)
(61
i

N

o

<

=
[ RN EY)

[}
(=]

<2

<o

D O

<

o<

Rain
{mm/hrd

[Ye}

<3

non

3y Ln

(511

Slape I.Avea
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ellikeith CiTage 6
House Sd 1t Box §""‘“““““““““““‘\E §
: N i :
29 Linkfield . i
Suryrey RHI 188 5 Av§§<§
Date 12/06/2017 M I

A
YA

s

TS
N
Y

le s AT

Z

AN

7

Rational Meithod

Natworlk

storm

k2] Length #Fall Slope I Area T.E. Base k HYD DIA Section Typs Aubo
{10} (o {3:X) {ha} {ming) ¥low {1/s) el SECT  {wmd Besign

7,000 3,708 5.048  181.4  CL0CO .00 0.0 0,600 o 245 Pipe/Conduit N

sL.oce 7,037 14G.7  G.0GG G.0C 0.¢ Pipe/Cond &

31,007 43 837 5.000 G¢.o¢ 0.¢ Fipe/Conduit &

31.0C8 2385.3  0.000 G.0¢ 0.0 Fipe/Condul §

31.0C8 240G.5  G.000 .00 0.3 Fipe/Condy §
Network Results Table

BR Rain T OUS/IL S L Brea L Base Foul 2dd Flow Vel Cap Flow
{win/ Ry {mins {m) {hal Flow {1/s8)} {(i/s) (178} {m/s)y  {1fs) {1/s}

S1L.006 12.3% 0.C ¢.C 0.¢
SL,007 12.82 0.0 C.C¢ 0.0
31.408 14.79 0.0 G.0 0.0
51.009 15,07 0.0 0.0 0.0

XP Solutions




4

Linkfield Lane

Surrey REI 1
{Date 12/06/

,-‘X

e

My g M

ME | Do Pipe Out | Pipes In
Name | CL {m} {Depth! Connection P Invert Diameteri N Invert Diameter)! Backdrop
{m} avel {(m) {sm i Level {m) {enm} {wm}
SL 250 [ Open Manhole 12001 81,000 2
52 . 828 Open 12001 si.¢o1 z,271 51.0G60 z2.271
33 LG50 Cpen Manhole 12008 S2.000 2.
sS4 . 964 i Open Manhole 12008 82.001 2 32.0C9 2.13%
83 1.231:Cpen Manhole 12007 81,002 1 $1.001 1,859 150
82.001 1.8569 150
3 53.000
373 $3.001 2 83.000 2,365
S8 G Manhole 33.002 2.239% 2251 83,001 2.33%
82§ 3 Manhole 4. 00¢
810 Manho 85 .00
53113 3 Manhol 585 2 27 3

L001 2.127 150 §5.000
9 0

001 2.035 1303 84.000

I-
N
[}
<
453
ik

Manhol

N
o oo
O
%

150

o
e
o

35.001

89 Marhola 12060F 83,003 1.713 2251 83.002 1.713 225
{84,001 1.788 150
310 0.6503 Openn Manhole 1200F 86,000
811 0.720|0pen Manho 1200 S6.00%1 2.780 1501 86.009 2.780
j 312 0.847% Open Manhole 1200 56.002 2,853 1567 86.C01 2,653
E Manhole 12001 $7.000 2.
] Manholie 12001 57.001 7 1561 57.000 2,562 :
Manhole 12001 $4.003 2, 30 ic 15¢

10 150

[
~d
o)
[

o
5
f»7
= [l
_N
N

Manhole 12001 58,000

Manhe 120010 88.001 2.343 180 88.00Q0 2.343

Manhole 1200141 58,000 156

Manhole 1280 1810.000

Manhole 12001 56,001 Z.618 2,683 150

12001811.000

Manhole 12004 $5.002 2,535 2.
' 2.510
325 Manhole 12001 89,003 Z.504 2.5G4 225
q414 Manhole 12001 86.004 2,083 2.233 156
2,233 150
2.15¢8 2258
343 L8501 Open Manhole
820 Manhol 2.3386 150 812,000 2.338
3i5 Manhoie 1.710 3751 56,004 1.785
512.001 1.435
320 Mankie 150
318 Manhole 1.624 3755 £6.0085 1.624 375
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Pa
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A

alt Eoxz ndes Networks.mdx

XP Soluticns

bR ME P OME MHE S -t Pipe Gut Pipes In
Nawe {CL (@) iDepthi Connection §Oiaw. LYW : BN Invert Diawster B Invert Dismeter | Backdron
{w} {min} Level {(m} {mm} Level {m} {ram} {mun}

c,
)

L.84%

H

<

B

N
o
(53]
w

Qpen Manl:

3
383
o

Cpen 1350 86,007 L.45% L.556 375

6N
Y

§23 g211 12001815, 601 7.379
234 876 12001 515.002 2,224
375 165 1260 1815.003 2,089
515 .B1G 13501 86.008 1.381 450 !
g 1.608 225
5231 Open Manhole 1200 {816,000
§ 824 nnole 200 1 1.797 150
§ 525 n Manhole 1260 L0032 1 5 1L 750 150
Open Manhole 18001 3€.0039 1.256 SZ5T 56,008 L.33% 450
§ 816,002 1631

ERRVE 1,919'0;-211 Manhcle 15007 33.004 1.181 S3.003 1.481 225
1,18z 525
S4 Z. Manhole L5001 81.003 1.039% 500 1.48¢ 150
1.1%4 525
549 12001317.00¢C :
$5 1800% 31,004 0,886 6753 S1.003 [ 00
SL7.000 1.271
382 L350 1818.000 .
Sh2 13561818.,001 1.558 1.538
56 Open Mashole 15001 81.005 0,744 5.744 L

Open Manhole 1200 fa1s.

557 12001 320,000 150
044 1200:8520.000 1501 82G.008 1.35¢ LB

~d
3l
fol)

3621, 000

320,002

@
®

$1..006 o

5046 1 Open Manhole

38 $1.007 O
grond 31,068 Q.
SLE c1.00¢ O

) & SUTEFALL

©1982-201¢ XP Solu




Networks

PIPELINE SCHEDULES for Storm

Upstream Manh

PN Byd Diam MH C.level I.Ievel D.Depth MR ME DIAM., L*W
Sect {wm} Name {m} {m} {m} Connaction {mm}

31.000 ol 51 Manhole 1200
! §1.001 o 52 Manhols 1200
g3 Manhole 1200

Manhole 1200

Open Manhole 1200

o

bos
(%3]
<
[}
w

31.0C2

$3.0C0 =3 86 3 2 Open Manhols 1200
€3.001 o 150 57 3. 2 Cpen Manhole 1260
$3.002 o Z s€ : 2,256 Upen Manhole 200

5]
l
o

Manhole 12

85,000 o Sio Manhole 1208
85,001 G 311 Manhole 1200

34.001 o 150 3ig Manhole 1206
33,003 o 223 55 Manhole 1360
a45.000 v) 3. Ot 1200
$6.001 o 3. Upen Mantole 1200
35.002 o Opan Manhole i2G0

Downstream Manhole

PN Length Slope MH  C.level I.Level D.Depth MH MH DIaM., L*W
{m} {1:X} Neme {m} {m} {m} Connection {ram}

: $1.000 26.83% 150.C 52 2.27% Open Manhole L20¢
; 51,001 60.241 150.C 83 1.869 Cpen Manhols 1200
32.000 i5¢.0 & 2.138 Cpen Manhole 1260

=
N
o <
<o <

1.889 L3 Open Manhole

jo
<o
[sa)
pl
[Ve)
(O3 Y

852.00%

§-2

.48% 1.481 open Manhole 1500

[£3]
[¥8)
o
w
BES

S1.902 1z.837

53,000 20,310 150.C 57 2.3¢€5
33,001 G, 81 15G.0 &8 2,330
33.002 i 126.1 59 L.713 Manhole

$4.000 52.65% 132.% 810 3 2,085 Open Manhole 1205
S5.000 55,8244 1850.0  sil 2,127 Open Manhole 1206
55,001 4,801 180.0  si0 2.0395 Cpern Manhole 120¢

-
~3
feal
o

Cpen Manhole 12860

L4831 1.3%4 Open Manhole

Cpen Manhole
Cpen Manhole
Opern s

hole
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25 Tinkf Lane

Surrey

Windes Networks.mdx

pa
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D
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SCHEDULES for Stornm

Upstraanm.Manhole

N Hyd Diam MH C.Level I.Level D.Depth MH ME DIAM., L*W
Sect {(mm)} Name {m} {m) {0} Connection {mam)

87000 o Lsn 317 Open Manho
§7.001 o 150 518 Op=en Manhole

36003 o 130 813 2.410 Manhole 120§
38,000 o Lhue 320 .8

a8.001 o LBD 87L 2.343 Manhole
39.0400 s} S22 L8 Mashole

<! 523 ] 2.8 i Manholsz 12090

S5, 001 o 225 823 Z.518 Manhole 1263

S811.000 Iel 5258 3. Manhole 12030
53,002 G Z2%  3Z4 2,535 Manhiola
59.003 o Z22%  8Zh 7,504 T Manhole

Cpen Manhole

o0

Open Banhole
Open Manhole

1200

>

N Length Slope M O lewvel I.Level ID.Depth s ME DIBM., LYW
{m} (LX) Wame {m} {my {m} Conneztion {mm}

Cpen
Cpern Msnhole

Open Manbtiole 12840

38, 38,611 g2 § 2,343 Marhole

35, LOUTGR 0 97,7 Si4 2.233 . Manhole
€9.000 10.988  7C.1 323 Z.8%3 Manhols 1700
S10.000 23,564 130.1 523 3. 2.593 g Marhole 12090
1481 cla 2.538 \ . Marnhole TA00

331,000 Z0ULRC #m4.00 524 . 2,610 0 Manhole
5,263 170.0 @28 3. 2.504 ¢ Manhole 128490
t4,372 0 4105 gl4 3 2 158 i Manhole 12048

~J
o0
o
w
w

Upen Manhole 1350

Cpenr Manhole
nhole
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s
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w
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n

NNy
e

&

w
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W

T e
ST X

am Manhole

Level I.level D.Depth

{m} {am}

1.787
1.780

O . Level I.Level D.Depth

{m} {m}

1.624

1.84%

N Ny

PN

j-
s

Cpen Manhs

Cpen Manhol
Cpen Marhole
Cpern Manhole
Cpen Manhole

Cpen Manhe

o

<

()

Cpen Manh

g
w O

dpen Manhd
Opern

N
s

ME ME DIAM,,
Connection

Manhole
Manhole
Manhiols

Manhole
Manhole
Manhaole

Manhole

Manhole

fanhole
Manhole
Manhole

Manhole
Manhole

Manhole

ME

Connection
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ven Manhole
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Ny
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-

D
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SR
IR

Network 2G16.1 .1

N

Hyd
Sach

31.803 Q

817,000 ]

by

5}
P
o @
P

)

2

n

$20.0C8
$20.001

Leangth
()

N
[$21
(53]
@

35,273
58,040

"
oo
(&)

o

N N
Iy K

<G

i e} o

jae)
L2 ]
<

LU R

Dri.sm

Upstream Manhole

M CLlevel T.Level D Depth

58

{mm) Name <3 {m} {m} Conmnegtion

Slope
£1:X}

,d
ot
w O
oo

150.0

150.0

518

wn

)
1 4N
Ny

N

ME 2L Level X.Level O.aephth
Reme {m} {m) {um}

5140

o N
35 ; 1.27% LTS O
85 3 G.744 1.821

252 N O
36 i

0.624 1.631 Open

3585 3
s7 e
$58 : 1.356 [

S5 ¢ L.26% 1.583 O

AT 1.418% Cpen

1,162 L0583 Open Manhole

{pen Manhd

Manhole

¥

.48 1.3%4 Cpen Manhole

L.G39 1.461 dpen Mashole

en Manholes

2.89%5 1.77% Cpan Manhole

A

hole
Marnhols

Manhole

Manhole

shole

Maohole

B
Connection

pen Manhol

mern Manhol

Ren Manh
pen Manhe

ME DIAM,, LW

{mm}

15090

<5

30

1200

1500

ol
o
Do R

i

1500

1200

1200
120C

1200

12C0

MB3OOLAM.
{mm}

Manhole

Open Manhole

Manhole

LAwW

150¢

1500

1500

1500

1350
1.50¢

1500

1200
1500

120¢
1200




pbel

iRaven House

9 Linkfield

ey REL

NI T T e ae e o
SCHEDULES for Storm

Hyd Dism MH C.Level I.Level D.Depth ME

eam Manhole

Downstr

Length Slope MM C.Level I.Level D . Depth ME

MH DIBM., L*W

Sect {mm) Nawme {my {m} ) Connaction {ran}
s} 57 1.831 Open Mashole 1500
o3 38 ! Qpen Manhole 19260
o] Shond Junction
] £10 Open Manhols 1800

MH DIAM, ., LW

{m} {1:X) DMame {m} {m} {m} Sonnaction {ram}
31,006 7.037  140.7 38 0.71¢ & Cpen Manhol 1900
81.007 41.87% 837.5 spPond 0.668% Junction
81.008 37.%41 9385.3 S10 0,665 Cpen Manhole 1200
S1.00% 16.832 240.5 s 0,585 Cpen Manhole [

Fraa Flowing Outfall Details for Storm

’ Qutfall outfall C. Level I, Level Min DL W
Pipe Number - Name {m} {m} I. Level {wm} {mwm}
{m)

’ 31.00% 3 1. 800 0.599 8.300 8 c
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Designed by M3

ile Windes Networks.max GW
[ =

P (SR

&
i 4.8
i 21.0
R 3.0
actorn . 5
i Porosity .30 apo 3
é Tmvert Level {(m) Z.500 Cap Volune G, 500
Porous Carx
E Coefficient 4,8
# Memobrane Percola 55.¢
Max Pexco 0.¢
, & 5
g 3
' inve 0,500
g : S10, DS/FM: S5.000
Infiltration Coeffic mfnry ¢.00000 {m} 4.8
y Menbirane Perc {mm/hx) 1000 wmy  56.0
‘5 Max n (1/8) 74,7 Ty ]
E 3torage (mm) 5
sion (rw/day) 3
‘ {re} 0.300
i 7 53,003
B Infiltravion Rase (m/hz) (.00000 Width {(w) 4.8
E Membrane {nun/hr) 1000 Length (m) 2.0
A Max i ion (1/7s) 0.0
Factor ]
] Porosity 3
E wert Level {m) 0.500
Porous. Car 20 518, DS/PN: 8§7.001
§ Infiltration Cosfficient Base (m/hr) §.00000 width (m) 4.8
Membrane Percolati ) 13300 Length (m} 1601
Max ) Z5.5 Slope {L:X) ¢.90
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Winter R +0% Suwmer 0.00C
30 +{0% Sawmear 1 082 G.o00C
Winter 30 +(% Summe . S G.oo0
310 Winter 30 +0% 15 Summer 1.678 ~(.0z28 ;.00
4 inter 0 +0% 0 30/1% Wintex L.857 0,058 3,000
348 Wintexr 3 +0% 3 Surmner 100G/1% Swmmuer 1 3.0CC
35 Winter 3 +0% Summer ¢.060

,_
[
30

G.acG
G.oce

(R

Suumen Sunmer

Sunmer

[an)

Sunmer

XISV IR SIS BN Y S

a8 39 0.05¢
31,008 3Pond 30 +0% G.00C
$1.008 816 34 +0% 30/L5% Sunmer 27240 Summar 34 G.0G0

Plpe
UE/ME Flow / Overflow Flow Lavel
PN Name Cap. {1/s) {1/s} Status Bxceaded

URCHAPRGED 2

o

W

©L982~2016 %P




am Lewval {(Rank 1) for Storm

Fipe
U8/MH Flow / Overflow Flow Lavel
BN Nama  Cap. {1/8) {i/=} Status Broeaded

. S6.008 818 0.67 10%.7
$16.000 8523 0.43 6 0K
¢ $16.001 524 0.55 13 0K
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Page 1| Borehole SUSUSW34 | Borehole Logs

Page 1 of i

BGOSR I 434485 : BGS Reference: SUSISWS4

d et ke o, s —_ e ot ot 1
Sritish , British National Grid (27700} : 494260,101410
Geological Survey - a6 Tssue with fhis horehale
RNATINAL RREVIRCINRENT. BUERARG 8 S,

¢ SIS %6 BE3EQISE Y Cldlneds P Bosk B
Busfevy lovel +8.2 m Waste LEm

Water not stesed
Sestember 1981

Bedrooek . ime

3583
Gestopiont clessifieation Lithology Thickness. Dapih
w "
S 8. BN
Heiokenrth Clay, brows, sty newr top, vundier nege base 1.8 1.8
Raised Seach Degasils ary slayey* pabhiy sand 8.3 2.8
{ymanger) Graval: nosrss 390 finey THng with chaik
Sands fing with Paves of medium and corrss
Finwss it
Upper Chaik Lhadk, subliy, silty nesr top 1.2% 1.8
QRADING
Mean for deposit Dapth below
percantages surface {m} Peresntages
Fm' Sand Oraved Floes Sand Grayel
-& L 2o B B SRS P 418 $1§-88 484 mm
7 e

s a8 13 1538 38 & 3 3 $

http://scans.bgs.ac.uk/sobi_scans/boreholes/434485/images/10769175 html
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