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2.1

2.3

2.4

2.5

introduction

Scope

Barratt Homes is seeking planning permission for the construction of %p oris pitches with
associated parking and changing facility. The greer .?.eid §i -t ccupies an area that ligs to the
nartheast of Bognor Regis m’i wesh of the village of Flansham, West %u%e\ The 23,275m°
{2.33ha) site is located directly to the north of, and accompanies, the new Felpham
developmaent and Has south of the new Falpham hypass {A25 »;}n {efer o Appendib A for site

imyout.

MIA Consulting has been appointed to provide a Flood Risk Assessmeant & Drainage Strategy

suitable to submit as part of the planning applcation for t% e disposal of foul and surface
water from the proposed development,

Regport Structure
The National Planning Policy Framework {(NPPF) and the Flood Risk and Coastal Planning
3¢k

Practice Guidancs {P C} is -ti-e current guidance on development and flood risk in England

and Wales. The Flood Risk technical guidance for the National Planning Policy Framewaork
requires a Flood Risk Assessment {FRA o be carriad out on sites over Lha to consider all
potentia E? s of flooding including that from river, ses, estuarial, fand drainag

groundwater, overland flow, sw face water run-off, sewer systems, and artsfa:.;a: w;ater
hodies {lakes, ressrvoirs, canals ete.} 1o both the developmant site and to offsite partiss and
iand.

e
h
H

This report will take the structure of @ Flood Risk Assessment’ in accordance with the
National Planning Policy Framework, the Flood Risk and Coastal Pianmngs ractice Guidance,
Environment Agenoy’s Flood Risk Assessment Guidance and CIRIA Report 624 Development

Groave:

s To confirm whether the propossad development sits is affected by current or
anticipated future flooding from all sources for the lifetime of the site

s o confirm that this development will not increase the risk of flooding to any offsite
properties and land or increass the population within a flocdplain,

s To undertake calculations to establish the foul and surface water runoff rates from
the existing site and o assess the potential foul and surface water runoff from the
proposed development,

8 To detall a suitable strategy Tor the management of foul and surface water
Fen ?!‘at@ﬁ from the proposed development allowing for future climate changs.

8 Tosatisfy the approving planning authority that the most sustainable foul and
SUT ’m- @ water drainages solutions have been considered, in line with Environment

3 EY
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Agency guidance Ti"i’? Bullding Regulations {Document H 2002) and government
fegislation such a Flood and Wa ‘“er e anatzem@ nt Act 2010 {Defra) and The
National :»iarmmg i Framework {NPPF & P
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The Development Site

Figure 1: Site location
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3.1

3.2

w
B

3.5

|98}
o

3.7

e
o]

Site Location and Description
The application site is located at land west of Charles Purley Way {4259} Feipham, Bogno
Regis, Wast Sussex, The frregular shaped parcel of land is centrad on National Grid

¢

m

Reference SU 85412 01352 and comprisas of previcusly arable fields in the sast and
Woodoote Garden Centre to the west,

Topograghy

A topographical survey of the site was undertaken by Siteline in May 2007 which indicates
the site is refatively #at with fevels ranging from 2.0mADD to 4.0mAQOD {metras ahove
Ordnancs Datum) and a general fall of 1/120 from north-east to south-west, towards the
ditch. Refer to Appendix B for a Topographical Survey of the existing site.

Geology
Iinformation published by the British Geoclogical Socisty {BGS) indicates the underiving

{BG
ik, Newhaven Chalk, Cubver CThalk
de

geology at the site as Lewaes Nodular Chalk; Ssaford (h al
and Portsdown Chalk Formation — Chalk, with superficial deposits of River Terrace Deposits -
Sand, sift and clay.

Ground investigations weare carried out by GEA as part of the wide Fmig;‘ham developmeant
and local trial pits indicate the site is xje*:ia n by deposits of Clay and silt over Chalk at cirea
Im below ground level,

Soil Permeability

Soil infiltration testing in accordance BRE 365 meathodology has not been carried out across
the site, The site is on clay with shallow groundwater and may be unsuitable for infiltration
tyvpe SubS.

Groundwater

Groundwater was sncounterad in the majority of the trigl pits at depths of betwean 1.50m
and 3.00 m, with moderate to fast inflows noted from the more granular layers. Where trial
Hits were excavated within predominantly clay soils, groundwater has generally not been

o

£
A

encountered other than as seepages at depths of below about 200 m. Groundwater
monitoring standpipes weare instalied into a number of the previous boreholes and a limited
pragramme of monitoring indicated a groundwater rest level at depths of 363 mand 10O m
helow ground lavel,

Hydrogeology

The Environment Agency’s mapping wabsite {http://magic.defra.gov.ul/MagicMap.aspx) has
classified the site as not within or near a Source Protection Zone.

The bedrock Chalk formations are classified as a Principle’ aguifer. These are lavers of rock
or drift deposits tha E viz high intergranular and/or fraciure parmeability - meaning they
usually provide a high level of water storage. They may sunport water supply and/or river
base flow on a strategic scale,
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3.9

3.10

3.11

The superficial deposits are classified as “Secondary A aguifers. These are layers of rock that
are capable of supporting water supplies at a local rather than strategic scale, and in soms
cases are part of an important sourcs (3? ase flow 1o rivers,

Hydrology and Existing Site Drainage Characteristics
The existing site is undeveloped grassiand, as such rainfall that lands on the site firstly

infilirates directly at source and into the underlying soils, it s likely the site has relatively
poor surfacs water drainage with some overland flow due to the ditch.

There is an ordinary watercoursa along the western boundary of the site which is connected
to the main rivers, Lidsey Rife and Ryebank Rife, 500m away.

Ground Contamination

The available ervironment data does not indicate the presence of any significant sources of
contamination risk on site and no visual or olfactory evidence of soif contamination was
identifiad during a site walkover,
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4 Flood Risk

4.1 The assessment of flood risk to the site requires that all potential forms of Hooding are
considerad. In accordance with the Environment Agency’s Flood Risk Assessment Guidance,
NEPF, PPG and CIRIA Report 824, sources of flooding to be assessad include tidal, fluvial
{rivers, streams and watercourses), phuvial {overland rainfall runoff}, groundwater, artificial
sources {ranals and reserveirs) and existing / proposed sewerage and water mains
infrastructure

4.2 History of Flooding
During the data collection process, it is important to consider the information which alrsady
sxists for the site location with respect to flood risk. The main sources of data for flood risk
and recorded incidents of flooding for this site has been the Wﬁ«‘s* Sussex i.".nursf'w‘ Councit
Preliminary Flood Risk Assessmen z‘{ FFRA}{WSCC, Moy 201 1) and the ’L’s‘sr <s ex County
Council Stravegic Flood Risk Assessiment Volume H {SFRA} {Capita, fonuary 2 } Addditional
information has been obtained m 8 T"s@ Environment Agency, British mc;ety Chronology of
Extreme Hydrological Events, local news and media ocutlets.

4.3 Within the 5 FR APRFA studies, consultation was carried out with all appropriate authorities
and organisations including the Environment Agency, Southern Water, Arun District Council

and -mai welyy '*mmw stakeholders to identify known or perceived probilem areas with
respect to Hlooding

4.4 With reference to the above, and in the context of the proposed development, thers are no
historic issues of flooding from the following potential sources including:
& Fluvial {Rivers and Seal.
= Tidal,
= Groundwater,
& Pluvial (Surface water runoff),
= Existing foul, storm and combined sewers or potable water main infrastructure,
= Artificial infrastructure.

4.5 Fluvial
The Environment Ag wa confirms that no incidents of flooding from main rivers or the
ordinary watercourse have been recorded within the site boundary.

?3

4.6 The Environment Agency {EA} is the principal flo ‘”§ isk managemeant operating authority in
>

England. The EA have carried oul a national floo sk assessment {NaFRA} wh Ea 3585389
the probability of floading to ianfi from all mainr n England, The results of this
modelling are combined and calibrated against fian from recorded flood events to roduce
the Environment Agency’s Haod Zone Map {Figurse 3L

8 S8/21/0045/5928
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4.7

4.8

4.9
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Clear {Flood Zone 1}
Shows the ares where Hooding from rivers and the sea is very uniil
Thereis legs than @ (L1% {1 in 1000} chance of fiag

Sy,
rring each year,

ding oceu

The fatest Environment Agency Flood Zone Map” (May 2020} indicates that much of the site
is bocated within the lowest risk category - Flood Zone 1. Flood Zone 1 is land assessed as
having a less than 1 in 1000 {<0.1%) annual probabilivy of flooding from a main river in each
year and is not within an area of recorded river Hlooding.

i
!
A

The access road is located within flood zone 2. Floo fﬁ Tone 27 is fand assessed as having
behween a 1in 3100 and 1 in 1000 annual pro ba*) livy of river flooding {1% ~ 1%L

Lidsey Rife floodplain which lies adjacent to the Felpham Development was reviewsad by the
Environment Agency during the wider development design and was found 1o have a peak
feved of 2.0m AQD for the 1:100 year event. The flood level has no smpacf on this
development site and all areas of the development have an unrestricted access and egrass
during periods of adjacent flooding.
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4.10

411

412

4.13

The full background to the above is containad in WSP report 11010487, 487/ Flood technical
note of 23rd October 2003,

Tidal

Felpham has a high risk of tidal flooding due to it proximity to the coast as confirmed by the
SFRA, PFRA and the Environment Agency. This can affect the local river natworks but the
peak flood plain level in the rivers and ditch network does not affect the development site

Surfase Water
The FMISWF (Flood Map for Surface Water Flooding} presented within the SFRA confirms
that no incidents of flooding from surface water runoff have been recorded within the site

houndary. Since the SFRA/PFRA reports were produced, no further evidence of surface
water flooding at the site has bean identified,

The Environment Aafenry’s UFMPSW {updated Fiood Map Tor Surface Water} {Figure 4iis a
theoretical assessmant of potential overland flow paths, ground ieﬁveh and drainage systems
using informati om‘ rom West Sussex County Council as the LLFA to indicate areas that may
be susceptible 1o surface water flo ,(i ing.

Figure $: Extract from Environment Agency Surface Water Flood Map {January 2021}

information ©

R

Low {Batween 1:1000 {0.1%) and 1100 {1%) chance of Booding}

Wery Low {Less than 11000 {0.1%) chance of flooding)
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4.14

4.15

4.18

4.17

4.18

419

4.20

4.21

4.23

4.24

425

The la ie t Environment Agency Flood Zone Map’ {May 2020} indicates that the axisting site
has a ‘very low’ fess than a 11000 or 8,196 risk of flocding from surface water runoff,

There s an arsa of ‘high’ {greater than a 130 or 3.3%} risk of flooding over the site accass
associated with the ditch and culverts, This risk will be mitigated by the addition of an
adjacent swale that runs parallel to the ditch which wili store and reduce the amount of

water reaching that area.

The implemaniation of a robust drainage schame to collact, attenuate and convey the

surface water runoff from the proposed development will mitizgate any residual risk of
surface water fooding 1o the site in its developed state,

Although the main site entrance is at ‘high' risk of flooding, it is demanstrated that safe and
dry access and egress at the site is achievable to a publicly accessible lncation outside -the

1100 vear {plus ”Ei mate change! food event extent, via the fmt aath ai- ng Charles Purley
Way, in accordancs with DEFRA Report FD2328/TR?Z - Flood Rs»ﬁ\' Assassment Guidancs for
Naw Developmaents’,

Groundwater
Tha PFRA, SFRA and the Environment Agency confirm that no recorded events of
groundwater flooding have been identified at or within the vicinity of the site,

. f

Groundwater was encountered is expected to be circa Im helow ground level as confirmead
b the ground investigations.

Artificial Sources
With reference to the SFRA/PRFA there have been no recorded incidents of flooding to the

site or surrounding areas from artificial sou

There are no additional artificial sources of flooding, such as that from canals, reservoirs and
sewage treatment works within a 1o radius of the site

Overland Flood Flow [/ Fxceedance

The occurrence of overla w flooding at the site due to an extrame rainfall event exceeding
the i@%;gn capacity of the drainage systam 'md SuDS, or a fallure of the associsted flow

H o

controls have heen mnsider ed hath during the construction and operational phase of the

]

development.

i Sulds or the piped drainage sysiem becomaes overwhelmed by sxcepltional rainfall then
exceadance routes are proposad to protect people and property by providing uncbstructed
overland flow routes across the development,

Any residual risk of overland *'isod-‘ng to buildings is to be mitigated by the provision of
raised property siab levels a minimum of 300mm above surrounding ground fevel

The described protection measures ensure that propertiss both within the proposed
davelopment an § any offsite gc:—s‘ties and land will not be affected by overland runa ff it the
svent of a reasonably extreme rainfall event exceading the design storm or a fatlure or a

J)
blockage of the Sub3 structures within the system,

5]
i
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4.26

4.28

4.29

4.30

4.31

4.32

Proposed Site Drainage
A Flood Risk Assessment reguires that an evaluation of all grmpmed artificial drainage
Sys:ten"-'s and infrastructure within, or in close proximity to the site is carried out. In the
ontext of this development, the following systems are 1o be =ﬁ§ta§§ed whiah need to be
assassed in terms of potential Hlooding through the capacity of the systemis being excesdad
or the structural, hydrautic, mechanical or operational failure of the system ocourring during

the lifetime of the development:

s Piped foul water sewers, manholes and potable water mains,

e SulS for the temporary conveyvance and attenuation of surface water.

+  Foul water purnping station and associated rising main.

All adoptable foul and surface water drains, sewers and manhaoles will be designed and
constructad to the with all private drainage constructad in accordance with the Code for
Aﬁ"::)p ‘on Design and Construction Guidance and The Building Reguiations Port H, BS EN 752
N 12056-2 as appropriate, ensuring adequate design capacity and robust structural
mieg fm the Hfetime of the development, This will not only prevent the risk wim-‘%ng 0
both ihe development and offsite partiss, bul will avoid the potential contamination of
groundwater by preventing the ingress of groundwater into the pipework and egrass of
sewage into the underlying soils,

fi)
i.u
‘f.

All 5ul3S within the drainage system will be sized 1o manage the runoff from the
axceptionally rare 1 in 100 storm svent {1946 AEP), plus an additional 40% allowance for
predicied future climate change effects {in accordance with FA recommendations up to the
vear 21158}

The new development as a whole must not create or exacerbate existing flood risk

glsew hﬁm and in particular to properties, land and highways downstream of the site. During
the design of the propossd development careful consideration has been given to the

most sy cim-mbh—: method of surface water disposal and strict controds have bean imposed to

the paak rate and volume of runoff generated from the developed sits

g

firy

=%

]

Al surfacs water runoff from impermeable areas on the proposed deveiopment will be
attenuated and safely disposed at a controlled rate to replicate tha existing natural runoff
regime for the w -aievei@ sed greenfield site. This will ensure that the risk of Hlooding 1o
properties and and downstream of the site will not increase as a resull of this proposed
deveinpment,

Sequentiai Tast
The flood risk technical guidance to the National Planning Policy Framework {NPPF

S

N

categorises sporis facility developments as "Less Vulnerable” within the risk classification.
Lass vulnerable’ developments located within Flood Zone 1 are considered appropriate
under the NPPF

The NPPF guldance states that planning authorities should complete a risk based “Seguential
Test” at all stages of the planning process, 1o steer new development to arsas with the
lowest prohability of flooding. Under the raamzaremems of the Sequential Test” and as the

sraposed development is already located within Flood Zone 1 {fowest risk), there are no
more suitable, developable and deliverable alternative sites, better im:eted from a flood risk
parspactive which could accommodate the proposed devs isg mant.
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5.1

5.2

5.3

54

5.5

5.6

Existing and Proposed Site Runoff

This section aims 1o calculate the estimated peak rate and volume of surface water runoff
from the existing site. These dsschn rge figures are then used to establish the post-
development constraints 1o inform the preliminary design of the site surface water drainage
strategy.

Catchmeant Areas

The existing and proposed permeaable and imparmeable 5 are Hsted in the table balow.
Site Catchiment impermeable Farmeable Total
Existing Site Area Qm? 33,275 m 233750
?‘mgmsed Site Ares 8120 m* ** 15,155 m? 23,375 7

* Altho f the foothall field ares has been included within the impermeable ares figure.

This development represents an overall approximate increase of 8120m? inimpermeable area
post development.

Existing Surface Water Runoff Peak Runoff Rate & Volume [Greentield)
An assessment of the estimated current greenfield runcff rate has been carried out using the

institute of Hy(\mif}”y Report 124 {{iBar) sﬁﬁethadoif}gyn

Catchment: 8.832ha {FSR}

1inlvyeasr 2.41s

1in 30 year &4 s

1in 100 year S.0ls
Volume 100y &hr 1884 md

Refer to Appendix D for caleulations

Post Development Surface Water Runaff Paak Runoff Rate & Volume
The procedure for surface water management in accordance within Rainfall run m"?

management for developments’ {DEF %A;’i;,& §\eoorim>€§ P30E1G £, 2013) states; “For the
ange of annual fow rate probabifities up to aond including the 1% {1 in 100 ﬂwi arinual
exceedance probability event including an m::,amp;'ia' yifowaonce for ci’;’mm‘e chaonge, the

"D

~ Y
¥ b
nast-developed rate of run-off into o watercourse, sewer, or other receiving water body,
should be no greater thaon the existing pre-developed rate of run-off for the same Eiu.;’?f.’ .

The National Planning Policy Framewaork requires that consideration is given 1o the effect of
im“‘“?‘ h\- Ee on the surface water flows generated by any new development. Table 2 of
he NPPF - Flood Risk Assessments: Climate Change Allowances — Detalled Guidance (Feh
e}’f}. sprecifies that an asssssmeant of 3 40% increass in rainfall intensity allowance is made
fculating post development runoff rates m evelopments,

&

wh\.n cal
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5.8

The additional volume of runoff generated from a site should also be limited to the
gresnfield runoff volume where possible, Where infiltration cannot be utilised to dispose of

the additional volume; “The fimiting discharge for any return period up to the 1% AEP {1 in

100 year} event inciuding ciimate chonge, shall not be greoter than the mean annuai peak
rate of runoff for the greenfield site — QBor or 2 I/5/ha, whichever is the greatest”.

As a result of this development and the increase in impermeable areas, the peak rate and
volumes of surface water that could potentially runoff the proposad site if not effectively
managed, could be greater than in #s current undevelopad state,
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6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

6.10

6.11

Surface Water Drainage Strategy

The National Planning Policy Framework {(NPPF) requires that developments do not
exacarbate flood risks both to the development site and to offsite parties and land, which
means there is 3 need to controb surface water drainage and overland runctf to ensure there
are no increases in peak rates and volumes of runoff as a result of the developrnent,

Envirorment Agency gu i.s nee and government legislation such as the Food and Water
Management Act {Defra 2010} i&,qq ires surface water drainage strategies for new

developments to be in accordance with the ideals of sustainable development’ via the
provision of Sustainable Drainage Systems {SuDS).

SuldS are more sustainable than conventional drainage methods because they can mitigats
many of the adverse effects of urban stormwater me’ on the environment. This can be
achisved through reducing peak runoff rates and vgium 1o sewer natwaorks md
watercourses, reducing the risk of downstream flooding.

The Building Regulations Document M {2015} details the appropriate hierarchy of potential
miethads for disposing sf riace water from a develo {Jrﬂ.em
1. Ascakaway or some other adeguate infiltration system, or where that is not
practicable;
Awatercourse, or where that is not possible;
3. Asewaer,

5

Lo soif permeabiiity rates for the day combined with high groundwater levels mean that
infiltration as a method for dispost Ehﬁ surface water runoff generated from the proposad
devalopment is unsuitabils,

Therefore, itis peog}mwi to discharge all surface water runoff generated from the proposed
development’s hard standing areas including roofs, parking areas and roads to the
watercourse at the site entrance.

The foothall pitch will be drained via perforated pipes to an attenuation basin then swale. All
roads and parking areas will be impermealb Ee? vacadam and drain via ACO chann ES nd
gullies to a swale

Storage will be provided onsite in the form of a swale and an attenuation hasin to manage
» sized €0 shore the 1:100ysar {130 AEP) storm avent, plus an exdra allowance of 40% for
» predicted potential increase in peak rainfall up to ?E 15,

The total storage required onsite to manage the 1100 vear +40% storm event will be 366m°,

Any exceedance overflow will ove p the basin and swale system and will flow to the ditch
adjacent to the site, al rate far lower than the predeveiopment greenfisid run off for a ias‘ge
return period storm.

Al flows leaving the site will be controlied to 2.81/s Tor all storm avents up to the 1100 yvear
+40% before outfalling to the adiacent ditch. This provides greenfield runoff rates for the
it

i
in
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6.12 Al drains and manholes/inspection chambers will be designed and constructed in
accordance with the Buile ing gpulations Part M and BS EN 732, ensuring adequate capacity
and robust structural integrity Tor the {ifetime of the development. This will ensure that no
poliuted di chrz ge from the d.\- ages system to ground will take place.

14 S8/ 21/0045/5921
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7.3

Foul Water Drainage Strategy

Al foul water flows generated from the development will discharge to a foul package pump
station within the site boundary which will pump flows to o manhole within Bay Bridge
Crascent,

The pradicted peak foul sewer discharge from the changing room unit based on the Code for

&

Adoption Design and Constructon Qusdgme of 420 funit/day will be 0.03 Ifs.

Southern Water will confirm that there is adegt Jat@ capacity for the proposed devalopment
flows to ensure that it will have a 'no *iex‘nmﬁf " impact on the local foul sewer :)w,fs:tem and
does not create an increase in flood risk.
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