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Flood Risk Assessment for Angmering Flood Alleviation Scheme: V 1.0

by

Executive Summary - | |
This Flood Risk Assessment (FRAJ has been prepared by West Sussex Lead Local Flood Authority (LLFA) for

L Ag‘;gmeg‘mgFEQOdAHw;athnS{:h@me{F ;5’5} o 35595533; : e LTI

tential sourees of flood risk to the scheme

and also the effects of the scheme on flood risk to people and property in the vicinity of the scheme. West

Sussex LLFA is the lead authurit? for the scheme,

Theﬁngmaﬁng FAS extends across the area shown below from just downstream of the Southsern Water
Traatment Works nesr the Patching roundabout on the 823710 the Weavers Lane Trash Screen at the top
of Water Lans, Angmering.

The rationale for the FAS has bean to axploit the natural topography of the flond plain for the principal
‘watercourse, the Black Ditch, and modify existing structures {and one proposed structure} to resirict flows
during significant storm svents, Incapacity of the culverted section of the Black Ditch and conseguential
surcharging of storm fows has historically been a principle source of fiooding. The frequency with which
fiuvial fiooding currently occurs is between 10% and 20% annual exceedance probability (AEP).
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between 2 2% aﬂd 1% AEP
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Flood Alleviation Sc
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"kev eﬁement mf the Angmemg FAS.
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Figare 2. 4: Inftial analys

3.0  Site Description
31

silt, sand and gravel, The A27 effectively bisects the catchment with dirert run-off north of the
A27 channafling via Patching Pond. As the outfall from ?a{t&h_‘a’hé Pond Is restricted, from a pluvial
perspective, run-off is predominantly restricted to south of the A27, Earlier modelling {(Reference
A} identified four main flow paths as the main contributors towards fi@dding of the town,

specifically:

® Water Lang - Surface water run-off running south west down Watser Lane towards the
village centrs;

8 Rlack Ditch ~ Flilvial flood risk overinading the Water Lane culvert;

® Dagpers Lane ~ Surface water run-off running south down Dappers Lane and then south

west towards the village centra; * and

* Much of this surface water contributes to the cubvertad Black Ditch in Water Lane or o surface water flocding
where this system is at capacily.
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Wevers Lane | {1
S trash scresn

Source: UK Centre for Ecology and Hydrology.

? Agair; i the flows are 85 described then they would form part of the exsting surface water flooding that the

schame is.intanded to alieviate.

0

ARUN DISTRICT COUNCIL A/179/20/RES



" Aﬁgmerﬁ_ﬁg FAS mxtent
ack Ditch Catehment
 Davelopment Land Boundary
- “Cuivermd fain River,

~' Aiiuviwﬁ Jéy, sii‘; sami &
o gmvei :
n Ravar des;mﬁfts {und:ffmmsaied)
sand, sif, s:?ag

Figure 3. 2 British Geological Society 1:50,000 superficial deposits
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; ﬁﬁ&&&b&ﬁiﬁa‘i ﬁepas:!"as

__Descrsgztmm of the ?mpmed FE%S

As dascrabad in paragraph 2 3 tha FAS had ats m’;gms in eaﬁy wcsrk that sgught to use the

mudeiimg, s that af f@r aEi bar extreme storm events peak ﬂows muid be mstras:ted m a
t:ratscai flow of 1 Sm%fs {i.e. the constrained ﬁow on the cuiveﬂed section b&tween the base
of Water Lane and the cutfall at the southern eastern corner of St Mary's Church yanﬁ} then
it would be possible to pravent in many cases the sysmm surﬁ:hargmg and pluvial/fluvial
fi{mdmg mcurrmg ‘ :

Tha m;t ing FAS now t:ampra3es festrss:tims an peak f&aws as set csut beiuw {sez focations &

toEinFl gurs 1 1

s Location A Upstream offh& access track to Ecclesden Farm to fuii_y_gxgiait the capacity
of the existing pond;

e mcatmn BiAL ﬁ:he upstream side of the cubvert ﬁnderthe AZBD: restriction of peak flows
ta 1.8m%s.

e Location C At the discharge from the baiantmg pond area sewéng the Azsﬁ restriction
of peak flows to 18m’/s. ‘

+  Location D. Upstream of the proposed access road to the ‘Lamﬁ South of Water Lang’
development; rastriction of peak flows on the main culvert to 1. sm/s:

e locationE Lﬁpﬁtream of the current access road serving Avenals Farm; reﬁtrmmn of
peak flows 1o 1.5m’/s.

i3
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5.0
5.1

5.2

53

54

The abave fiew mnstrsctmns and the type of hydrauiac mntmis need {o be tested vig

in addition, the schema wi i ramm;e aacumuiated sediment of the cuiverted seaﬁ:tan ofthe
Black Dstch that runs und&meath Water Lane and consider mechanisms m mmamtﬁe antry of
silt into the cuiverﬂ:ed sectmns from upstr&am

Scope for the E‘m

Wh;ie the everaii scope of the FRA is set by the NPPF {as summarﬂied in paragraph 1.1 of this
dacumant ang ampisfsed by ﬁatwnai pianning prax:tu:e gmdanm} at tha mmmencement of

° Fidddpiéﬁﬂ medaii‘ing neads to assess the existing storage svailable now, and how
mﬁéﬁ thist&ﬁbe mca’ease_d_ b_y,

s Floodplain modelli ing should mcﬁude the box cuiver& and sdent;ﬁ; the addstmﬁai

. tand/storage. for the 1in 100 ficwd pius ciimate change projections;

® This will include astabisshmg impacts on the SUDS from the deveia;:mant ta
‘ ugzstream and downstream landowners and 3rd parties, and overweiring e_f the box.
culvert;

2 Due to the presem stream bed it may be pmhiematac in aﬁtabisshmg an mven Eeve!

level, 1o allow for any future works o create 3 more defined chamei
& Avenaﬁs Farm mad culvert is e:ﬁeariy undersazed The mmﬂe!img requlmd far the FRA

In relation to the final bullet, Avenals Farm mad mrrentiy_is shawn at Medmm_;?ﬁmd risk
* between the 3.3% AEP and the 15 AEP, While the culvert may be undersized to

acmmmﬂdate current stlkm ﬂ@ws the 5tvra§:egy within tha FRA is to at&enuate Sturm ﬁaw*.%

1, Smgi‘s

 An original FRANw?as ﬂﬁdéﬂékéh for the Land South or Water Lane'ﬁeveicpm'ent in 2017

cuiveﬁ:ed embankmeat 10 supp@rt the FAS

& key mns:demtmn for the FRA for the Angmering FAS, is to assess the risk of flooding to
people / property #s a consequence of constructing a culverted embankment for the road
access 1o the Land South of Water Lane development without the remalning elements of the
FAS being in place Le. the throttles on flows upstream and downstream. To a large degree
this risk has been designed out because the culvert has been oversized to 3 3.5m wide and

12
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&.0
6.1

6.2

£.3

6.4

8.5

‘nﬁﬁessaniy fﬁrms an addendum to the FRA hemg ;}repared &w BDW

Given the Scope to use the new BDW access road {for the Land South of Water Lane
‘dweinpment)ﬁ ather existing embankments and culverts and a sizeable pond for
:attenuatmn, the FAS as currentiy eav;saged is considerad 1o be a EQW*CQS‘E low negative

environmental ampac‘t nptmn Delivery of the scheme pmpaseeﬂ e predummantiy
comprising relatively small flow control structures on existing culverts should aliow a
sc:fiut;an m E:sﬁ {iaiwarad at | mgmfsmntiv aner mst than nr;gmaiiy ﬁnwsaged hy the Qutline

Existing Repﬂrts amﬁ Heferences
A number of key reports have informed this FRA, many of which have already been ref&rred
to in the text, and where appropriale these are included as appendscas within this FRA.

Angmering Flood Allevition Scheme: Options Modelling Eépaﬂf

The above report s of mntrai importance {o this assessment because it pmvidés_gﬁi
overview of the EA model for the Black Ditch against which baseline the FAS flood risk has
been assessed. Key relevant text from this report has been included for completenass to
inform the reader of the evolution of the model upon which the assessment has been made.

The original model for Angmering was included as a small sub-mode! in the Lower Tidal River
Arun Strategy (LTRAS) infoWorks RS modal, which was built in 2010 by Atkins. This was later
picked by Mott MacDonald in 2{}15" to carry out modelling wnﬁ& as part of an initial
assessment, to improve the mode! and give suﬁeasem detail ts} aiimw hsgh level options to be
tested to understand the available benafits. -

"'fh& nit‘éai assessment had the Scey limitation that asset data within the m'@dei was é:sf pmr

avaaiabia infarmation mciuﬁmg 8 pamaiiy complete COTY Sumev, amﬂ river cross sectasns
were generated from Lidar data with manual smendments made to match observed water
levels. For these reasons it was identifled that an updats of the model was required to
improve the detail in the Angmering catchment, '

The model was updated by the Environment Agency to inform the Options Madeﬁimg repont
and the Outline Business Case {OBC) stage of the project to test options based on updated

‘topographic survey and an updated manhole survey. An integrated 10- 20 model was built

in InfoWorks ICM. The model utllised th& latest infoWaorks ICM modelling software to predict
flood extents based upon inputs from hydrological inflows and direct rainfall. The model has
been calibrated against two storm events in 2012 and 2015 '
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b

s

Baseline Assessment of Flood Risk

Th& assessméﬂt ?“ rsﬁts mnsaders aEE sources caf ﬂmdmg m th& pmp&sed FAS and how these in

_mnsequenze cf th& FAS

Tidal and Fluvial Flood Risk to the Site -.
‘The EA Black Ditch Model extends appmximataly 1km downstream of Angmering. The
-:hyaﬁrauﬂsc component of the model does not mmrpmate any aiiawance for tsdaﬂ gffects. This

has been di scussed with the EA that has agreed that any tidal influence on flooding to
Angmering in relation to The Black Ditch is de minimis.

extent cf Angmermg and Wa&er La ne f@iiows the angmai mute of the watarmu rse thmugh
tha village. As a conseguance, Water Lane and many of the properties that are adjscent o it
are within fluvial flood extents {Flgure 7,15, "

. SIE o o 3 T
AR ol s e e

;nfarmatsa [VICe.80V. ukﬁmg et ﬁacd raskjm@g

These‘pmgimms'are'idéntiﬁéd 25 beingat Medium risk ke, sach year this area has a chance
of flooding of between 1% and 3.3%. This takes into account the effect of any flood defences
in the area. These defences reduce but do not completely stop the chance of flooding as

they can be overtopped, or fail. The map'ping also does not take into consideration property

level protection, which a number of the owners on Water Lane have implemented to reduce

risk tc thelr own properties. It is noted that the Land South of Water Lane deveimpment
south of The Black Ditch is not shown as currently bemg at risk of fluvial fiooding.

14
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As the EA ‘modgi is baing used as the basis for simulation of flood levels in response to storm
‘events, the EA has confirmed that a formal Product 4 request Is nat required to ascertaln the

modelled flood levels. Predicted baseline fiood levels extracted from the modal 3 re shown

in Table 8.1 below. The Information has been presented there for ease of comparison with
the modelled depths for full implementation of the FAS.

Ry L O P R R S PR LU £ 8 S R
Ay AV SNey & R R TR TR S N e T B F R R R R T T R os Sohia R nr i an B AU N R e A
£ UBOAIEQ IMNGONe0 SIMUATIONS OV UV 008 PSR

_ o assess the effect of the FAS.
Further modeliing as part of the detailed design will fully assess the constrictions required to
quantify the amount of attenuation storage that can be safely stored.

Qutline modelling has been undertaken to a sufficient detailt

The baseline fiood risk to Angmering from a 19 AEP plus 45% climate change event (1% AEP
+ 45% CC} is shown in Figure 7.2, ' ‘ '

The depth of floading shown In
broad

Figure 7.2 for the cantre of Angmering for this extreme
ly similar to the information provided on the gav.uk risk of flooding from
ap with flooding inﬁ"'_iﬁé;::éntre;_ a? the viii:ﬁgé 'pretiie:tmﬁ to reae_:h' im dgpth in
has occurred sttimes inthepast,. '
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Foy a 3 N e ¥ Yiiew W ¥ AT Fon
3 Haseline Huvial simulation for the Land South of Water Lane

» Scenario 1: Baseline {existing with no new road or FAS)

s Scemaric 2: Rosd access with new culvert plus weir structure just upstream {only partial
implementation of the FAS} __ - ”

»  Scenario 3: Road access with new culvert plus full FAS {with sttenuation at many
locations along the Black Ditchy ..

Summary results fér the modelling for Scenario 1 {Baseling} ara,iﬁciuéédiéaiﬁw; Scenarios 2
and 3 that incorporate the modelled effects of the Angmering FAS are included in Section 8,

77 The bassline flond risk for the Land South of Water Lane Site 15 shown In Figu
W‘V“-‘.?‘-“fz m" R & m X \\‘R»&.\\“ N 3
o e 2
S Land Southoad Wates Lans
£ and St i
15 SRR plus 45% incrases In fuvint
g Shaws and 40% Invrdsass i rainfall
vty o)

e nag

o
B
w X

e devels

of Water Lan

water s almost entirely canfined to

) the higher elevation fand to the south
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3 S : SV
i i s §»~{‘.Q\ HEE e

Location |

ALocation ... ReturnPeriod e
| Number | Name 2 0. 1@@ ______ 1004CC
1 | lunction Water i-ane 2.368 0.444 0484 : 0.603
_________ and ChurchRoad | . .
2 Localised low spotin {181 {.255 030 1.484
Water Lan& ,
3 Upstream of Avenais 11534 1.663 1.872 2.244
Farm ACORSS ; _
4 Upstream of pmpased 1.0 114 1,351 1713
80Waccess
of Water, 1.784
LFE33
28370
Tl00+CC |

058 |

. _L;me @u!vert,
6 | Upstream of A280 1.479 2.834 3.089 3.535
culvert. ' ' ‘
7 Upstream of 1.763 2272 2470 2.608
" Ecclesden Farm access |
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8.6  TheFaAS once fully impiémemﬁ’ﬁ will incorporate a 3.5m wide by 3.0m high:;u_ﬁge_ﬁg& road
access {Scenario 3) and awelr control structure with orifice control just upstream of the

event behind the weir will not exceed 11.7m AaD; the invert level for the balancing pond far
the Land South of Water Lane development Is currently shown as 11.8m AoD; the outfali for -
the balancing pond has a confirmed Invert level of 11.685m AoD. Given the relatively low

LTS et South of Watw Lave
§ Devedupmant Boundany
< Development

N 1N AR pluz 45N snrenre in fuvia

T T st SO ineraadd 1 fainiall

ety
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%z\\\\ 056075
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Ly e mappmd
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Figure 85:F
Lane foraFu
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Flgurs 8.8: Srenarie &b flood risk to the Land South of Water Lane
culverted smbankment access from 2 1% AEP + 85% CCevent.
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Ecclesden Farm access
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