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l. ExecuBSummary

wich is | ocated where the fluvialTie vteowiGi lpps ng bec
torically been at risk of tidal fhl aoso dbi enegn di unrcirnega stiind
ing sea |l evels attributed to a changing climate. Th
ts of the east coast of England were inundated duri
eatenedntB@O0O7ownd 2013, both of which were close to

- S 0o nonm

p
[
[
a
h

—~ T - T —

I n response to the risk of tidal flooding affecting Ip
opened in February 2019. TheO bmetrriees ,ofi nnew mdn ch art @ founr lwi
walls and a series of flood gates on the banks of the
flooding to 1,608 homes and 422 businesses as well as

The River Gippingsand iftavtirailbdtl @anidegsipk to the Boroug
recorded i n MWh39 eanfd ulvdd4an. fl ood risk is wel/l managed ¢
resi dual ri skmatand -gooinsnkg shtyidirlaul i ¢ modeldht egt Wiel | mpactut:
climate change on fluvial flood risk extents.

The town is also at risk of févodeéeagnke olod csaulr fdarcaei nvaag e |
net wonkslommealair e@adl ong spring | ines antdhiisn examee rtbrait ket &
the underlying groauwmdscepdi bl end$ owlyir ollum diwad aetri eme rglems
the tidal estuary, surface water may not be arbdaes to dr
consider ed tsot brei sakb wiignmdelautdeee Rd, Nor wi ch Rd, Coltsfoot

i

Bri dgewater Rd, El'l enbrook Rd, Bi x| eyamMai HeardH &lilg.h Rd,
|l pswich Borpugh Cbencitol e as hlasc & lh eP Irtays mptioom gei nbshubrfie r ti K g
ri sk ofi §1wmddérnggt ood and managed effectivel,ynthrough al
accordance withétapepp GComedtnimegntt he chall enge of cli mate
coastaléseh ausgeéc binn Lt heoNati onal Pl anning Policy Framewor

| pswich Bor oB@ihs Coequeided to undertake a Strategic Flo
form part of the lodalenRlecabhasphkifsei®RMmMehe SFRA whi ch wa
publ i shhaeyd 20nl11.

Since the production of the | ast SFRA in May 2011 ther
and guidance relating to planning and flood ri sk:

f Pl anning Policy Statements, coveringsiande abeperts of
replaced by the NPPF. The accompanying technical gui
originally derived from the PPS documents has been r

2016 (PW&)Environment Agency Havadamwerel.i shed new SFRA

1 The Fl ood and Water Management Act gained Royal Asce

Council kakeami hgcal Fl ood efsot hakiet yheitkeadutn the coc
l ocal flood risk managemeditngspeomfsoecial bgedewdi ared @
ordinary watercoualsecalankl aod pRiepkarManagement Strate
Suffol k.

T Fl ood Ri sk Management Pl ans and Surface Wnadaretrs Mafnage
t heer ea.

The perpbsthe SFRA is to collate relevant and up to da

Borough from all sources includingatnhe tihmpabBCehadll iema
1 avoi d inappropriate deveoloodpimmegnt i n areas at risk of
1 steer devel opment towards areas at | owes't ri sk of f
of the Sequenti al Test ;

1T apply the Exception Test to differing |l and use all oc

fl ooding;

T where devel epeneidry,s eensure that devel opment is made
increasing flood risk el sewhere;
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1T safeguard | and from development that is required, or
management ;

T use opportuniti aesverl opimtend by mewuce the causes and
(where appropriate through the use of natwural flood

T where climate change is expected to increase flood r
be sustai nambyer m,n steheek lopportunities to relocate dev
more sustainabared!| ocati ons

T I'nform thed LDwsatlaiPlnami | ity Apprai sal

1.1 SFRBAser Gui de

I't i s anti cSFpRaftag/d btetbasts etdh e

T the Environment Agency

T devel apretyl cood ri sk consultants,

1T emergency planners and the emergency services,

1 loc alsi | iffoer nuores |

T lead |l ocal f,l ood authorities

T other departB&€nts within

T other | ocal pl anning authorities

This SFRA has been structured as foll ows:

T Section 1 demperratdbfelsoadheri sk maamdemewtt hi s SFRA has
prepared.

T Sect3doerscri s@surtcees ofi nf Iloposdwincgh, and hi storic record:¢

1 Sectdpomvi des an overpoliwcyfahndtrelgavoargtn otto devel opment
flood risk in | pswich.

1T SectSacssesses skhef ffrloonmodailng sources.

T Sectassmsesseesi deal ri sk ,ofastiadarlesfulotodafngbr each of t
Def ence Management Strategy.

1 Sect7@doerscri bes the 8pglLentatabnTestt he

1 Sect8scent s oSuwtf etthye Frfame wde kel opment in | pswich.

f Secti on 9ascseerstsariemst of t he osiitnegf oalm dacheet iExcsepti on Tes

1 Sectlideaescrfilbobessdman adke menatsur es in | pswich.

1 Sectlilooant ai ns gui danc-espkoflfpadk pRird kh gAsssegsesment s

1 Sectliadats ddtootdhe i sk policy and devel opnmelnpts wiiacnha.g e m

Prepared for: Ipswich Borough Council
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|l ntroducti on
Approach

Thbeati onal Pl anni ngNPPRHaindy aBsaméewaoreki Pl anni ngf oPracti ce
Fl ood Ri sk and?emommsa xail s eChtamey ea c tlipvsewircoll eBCLPAtsals@ ctho en s

that flood risk is assessed, avoided, and mantalyeed ef fe
planningFpgaéessr| eaf, frreopmr acheecePdlP G, il l ustrates how f|
considered in theppaeedr b ypalwBETammeheover al |l approach f
consideration of flood risk set out in Section 1 of th

Manage &

Assess Flood Mitigate Flood

Risk

2.1.1

2.1.2

2.1.3

This has implications for LPAs and developers as descr

Assess flood ri sk

Local pl anning aut hhbegitc eBl oodeRitakeAmas&Sssment to full
in the area to inform Local Pl an preparation.

Sect3poamvides a descriptibpswowbetthipodolvoaded ssauwmr oeerivih ew
policies and guidance i B8ept Ban@pgroownahea gaen fd oeds gmerkt. o0
from each source.

In areas at risk of flooding or for si tsepsecoiff ilc hfelco cad el
assessment to accompany appl i catoironasp pfroorv apll afnonri ncge rptearim
permitted devel opment ) .

Sect9doerscr i bes what needs to be e@prciddrced RAhen prepari

Avoi d flood r.i sk

I n prla&n ng, | pswich BC should apply a sequendntali sa,ppr oa
as far as reasonably possible, | ocated where the risk
account of <climate change and the vuima&i algi tihiy omhvolt

applyi®@gqgudémrt & @l Lbedxdtans and,&Ekéepeeddadlestle Pl ans.

Sectdipomoviddeai l s of how | pswich BC have applied the Sec

I n detiakiog, where necessary, | ocaGepgluaenthi agl.lapphoraicthi
decisabhng this involves applying the Sequential Test

needed, the Exceptionmdestpfoposals, fic steeeldl opevel opm
| owest probability of flooding.

Sect9pomvibadesessments of the site allocations within | p:¢
delivered in |line with the sadretty dfr atmeevoE Xxc emtdi anre eT e stt

Manage and mitigate fl ood ri sk

Where devel opment needs to be in |l ocations where there
available, I pswich BC and devel opers musentenande devel
resi stant, safe for i&sl|l iucerisméoporandhewidleMehotpmientr ease

! https://www.gov.uk/government/publications/national-planning-policy-framework--2

2 https://www.gov.uk/guidance/flood-risk-and-coastal-change
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I n accordance with Envi dcommantRi AkerEayermgemliciyc £t iamrs f or
Devel opdmenew devel opment shouledh mnt EiBrea rgdarsg otshee b u
them trdobhazéal ooding when attempting o assist users of

Sect8pomovi des det ai |l sedns anfheatd e we |¢appsme ritd r.

Local planning authorities and developers should seek
safeguarding land), and to reduce the causes and i mpac
drainage segwdleansme mt «) .

Sectli®noviadesverview of flood risk management measures

LPA undertakes a Level 1 SFRA

The LPA uses the SFRA to:
(i) Inform the scope of the SA for consultation; and,
(INldentify where development can be located in areas with a low probability of flooding.

The LPA assesses alternative development options using the SA, considering flood risk
(from all sources) and other planning objectives.

Can sustainable development be achieved through new development located entirely
within areas with a low probability of flooding?

Use the SFRA to apply the Sequential Test and identify appropriate allocation sites and
development.

If the Exception Test needs to be applied, consider the need for a Level 2 SFRA.

Assess alternative development options using the SA, balancing flood risk against other
development objectives.

Use the SA to inform the allocation of land in accordance with the Sequential Test.
Include a policy on flood risk considerations and guidance for each site allocation.
Where appropriate allocate land to be used for flood risk managament purposes.

Include the results of the Sequential Test (and Exception Test where appropriate) in the
SA report. Use flood risk indicators and Core Output Indicators to measures the Plans
success.

Figwrdédaking flood risk into account®in the preparation of a

22 Stakeh€@bdeul tati on

UnderLdcheel i smSActhex0llis now a l|l-egpaeltattetwi bh aRAsanhotbe
Councils and other Prescribed Bodies to maximise the e

3 https://adeptnet.org.uk/floodriskemergencyplan
4

5 PPG Flood Risk and Coastal Change, page 6.
6 HMSO, 2011, Localism Act 2011. http://www.legislation.gov.uk/ukpga/2011/20/contents/enacted
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undertaken as famtasattelp@fckermiltatead tamda Wat er Management
pl aces duty on dr aiopagetaut hor icoimps$ yi egcowi th the duty
Gui dance recommércd® bteh astt rlaRPesgi ¢ matters of Local Pl an
of teparpati on process takidgnaezddc onmailba gk oigd efpthimay t ehes e
and Prescribed Bodies that need to be constructively a

TRSFRA ha9rmaearcceod lianb or @tsiwoBtChwiBthkei F onment Agency, Suff.
Council (SCC) Flood Team, the JoainnBtufBEnodrkg eRecsyi | Rleanrcrei nFe
(SRF), Suffolk Fire and Rescue Service (SFRS) and Angl

Tab2ldescri bed eshef eacihn ofrlgemond zraitskonmanageSfeRmA and pro

Tab2ESFRA St akehol der Organisations and Rol es

Sakehol de Roliei |l ood ri sk management IpsawiBeGdRACT I

Organi sat

Il pswich BorgAsarn PAslwiBlCh has a responsibility to consi
Counci | use planning and the denmel OpemeNPPBfr ¢ dei
undertake a SFRA and to use their findin
strategic |l and use planning including th

to steer development t owaprrdisorarteoa sc oonfs il do
greatepswiB&Lk i s al so required to consider
apply the Sequenti al and Exception Test s

During the prepal pswhw@amfptboei SERAaccess
datasets held by the Counlcpdwircelgardi ng f

Suffol k Resi|LocRelsi |l Femwcrms ( LRFsagearcey npuarttiner shi ps m
Forum representatives froimndlowdil ngutbhé cemergérc
aut horities, t he NHS, the Environment Ag
Category 1 Responders, as defined by the

TheERFsim to plan and prepare fsdrr olpdhdal iear
They work to identify potential risks an
mitigate the i mpact of any incident on t

The SRF has 7anfl cmaodStRlagaregi c EvPhawmat iwhm c:
i ncorporates an evaoquatiiocsn npotwead dtahra td m shoe
ri sk, noitnglust fl ood

Joint EmergeThe Suffolk Joint Emer gea csyh &rl eadh ns enrgv iUmnd
Pl anning Uni|6l ocal authorities in Sufsfdlok.suPplpeorgurema
authority tetdistbaygeespsnsibilities re
and also to assi st tthienitrit tiwnltseo nparl o vbiudse sn e
aut hority input to the Suffolk Resilienc

The SFRA wil|l be used by the Joint Emerg
are incorporated into their wunderostthaen dS R
FIl ood Pl an.

Environment |[The Environment Agency has a strategic o

coastal erosion (as defined in the FIl ood
responsi bl e for fl oxnkd mannda gemertal a ctriowii to
the coast, regulating reservoir safety,

provide flood forecasts and warnings to

The Environment Agency has a r dAlse atnad preo
on how best to avoid, manage and reduce
role involves advising on the preparatio

7 Suffolk Resilience Forum, Suffolk Flood Plan. Available at: https://www.suffolkresilience.com/multi-agency-plans
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evidence base documents, i ncladJvinge Sd&mR A
pl anning applications.

The Environment Agency wundertakes system
ri sk associated with all Main Rivers in
Fl ood Aut horitiesgeimeRA) oWwi tshurtflae emavma er
surface water flood risk across Engl and.
available datasets for use within the SF

Suffolk CounAs the LLFA, Suffolk Qonuwrtyt@Geurddiolodhasd
Act ( FWatMAt)ake the | ead in the coordinati
specifically defined as flooding from su
watercouB8€€sis responsLbtal fRE sdkp dveapnaargi eme
Strategy (LFRMSi)nvedtliSgpdtiiolgk i nci dents th
to the extent that it conpstrikgus anceoeasaanm
on ordinary;wanhdr S€C&€t aisery wdrnug el tsae tfaadr
drainage systems (SuDS) for major develo
the Town and Country Planning (Devel opme
Order 2015.

Suffol k County Counci l is the Hegpmaovmyisb iA
the effectual drainage of surface water
drains, including kerbs, road gullies an
the sewer s, are maintained.

As such, Suff ol ka &xoewn tsyt akkcethrod idleri s n t he
Suffol k County Counci l has provided curr
|l ocal sources of flooding (surface wdaher
SFRA should aligmh wieltyh otuhe Spipfrolak FIl ood
Partnédrmshihpp Suffol k FIl ood °%RS wfkf dMakn a@ceunetr
be involved in the i mplementation of any
drainage or ordi mamgyemeatercour se ma

Anglian WateAnglian Water is responsible for surface
sewers and for maintaining public sewers
connelcnt sr.el ation to the SFRA,t eérheplmayi ni sr
regarding past sewer flooding for the st

British GeolBGS hold datasets that have informed the
Survey geol ogy and suitability of infiltration

Tab22s ummartilsee sr esponsi biolrigssEindisb corf nda nfaf geirregntf | ood ri sk |
sources iQf tlgprs wtilceh.r esponskbmanagemént | baldl s to multipl

surface watwirthilmoai mgghway is the responsibility of t
the flooding is caused by the surcharging otda Tbmbi ne
highlights the i mportance of coll aborative working in
Tab22Responsibilities and duties for managing flood risk in

Environ/ | pswi|] SuffdqAngl ilHi ghwgqRi par
Agency Bor owu| Count] Wat e| Engl a|]Owner

Counc Counc

<
<

Mai n Ranvdertshe

8 https://www.suffolk.gov.uk/roads-and-transport/flooding-and-drainage/guidance-on-development-and-flood-risk/
9 If you own land or property next to a river, stream or ditch you are a riparian owner and have responsibilities to maintain the
waterway but also rights to protect your property from flooding. Refer to https://www.gov.uk/qguidance/owning-a-watercourse

Prepared for: Ipswich Borough Council AECOM
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Ordinary Water V10 Y, Vv
Sur fwacteer Vv Vit V12 Vv
Groundwater \ \Y

Sewer \

Reservoir \ \%
Hi g hwlaryasi nage V V

23 Data Coll ecti on

A | arge quantity of information and datasets have been
and used to inform thenas$ pessensénrti potfi ofnlso codf rtihsek dat as et
useall,ong with details of their appropriate use or | i mi

Appendi x B

24 Living Document

This SFRA has been developed building heavily upon exi
the Boreu@gEhyvi Tohnment Agency review and update ¥ he Fl oo

on a quarterly basis and a rolling programme of detail
New i nformation may influence future dearedaop.meThhe rmafnoarg
it is important thatd it demdapurniReAn ti sa md oipst erde vaisevaed r egul al
emerging policy directives, flood risk datasets and an
Borough.

10 Under the amended Land Drainage Act 1991 section 14A, local authorities have some limited powers which include maintaining,
repairing, operating and improving existing works; construct or repair new works; maintain or restore natural processes, monitor,
investigate and survey a location or natural process, alter the water level, and alter or remove works. These works should be
undertaken in agreement with Suffolk County Council as the LLFA.

11 Suffolk County Council is responsible for highway drainage, including puddles and blocked highway gullies.

12 Anglian Water is responsible for public sewerage and sewage treatment in Ipswich. Most sewers serving at least two properties
are now the responsibility of Anglian Water. Most drains under the public highway serving at least one property are also Anglian
Water's.

13 https://flood-map-for-planning.service.gov.uk/

Prepared for: Ipswich Borough Council AECOM
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Sour c eksl ooofdim nigp s wi ¢ h

Overvi ew

Thepswi ch BoerSaumgh | k Gobdot ger ed by Mid Suffolk District
Babergh Di swest couwenst hed the Suffolk Coastal area of E
east and JFogtBliebaws. the arealdBdmasi weklkredsbtyhe waterco
flood risk management infrastructure in the Borough.

\Mid Suffolk District

Westerfield

Suffolk Coastal area of East Suffotk Council

Horseshoe Sluice
“Christchurch Park

River Gipping S
N Alderman Canal ; %
Stoke BridgeWet Dock

Handford Shiice
Chantry Park

Twin lock gates -
Babergh District

Princes Street Bridge' /Canal (Holywells Park)

_Mill River
Tidal Barrier.

Orwell Estuary.

Bourné Bridge Sluices,

Belstead Brook

FigwBil®wateour ses and flood risk management infrastructure in

This Section of t hfeolSFRAUNMEeassrofbefsl admcki ng i n | pswich a
fl ooding

Ri v@irppi ng

Ri ver Orwell Estuary

Bel stead Brook

Mi |1 Ri ver

Al der mah Cana

Wet Dock

Westerfield Watercourse
Ot hwat ercourses, springs and | and drains
Hol ywel |l s Park canal
Sewer age system

Hi ghway or rail way drains
SuDS and Soakaways
Sur f acea uwaotfer

= =4 =4 4 -4 -4 -8 -—Aa -—Aa -8 _a -2 -2 -9

Groundwat er
T Ponds easmed vroi r s

Sectdpomvi des an overview of the existing policy and gt
ri sk inArd pssvwseshsment of the ri sk sfrpono ve adcehd sionu rtchee osfu bfs
Sect b&b s

Prepared for: Ipswich Borough Council AECOM
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3.2 Ri v@irppi ng
3.21 Sour ce

ThRi ver Gipping is a main river with a catchment that
Needham Mamketr d Bnd CIl aydon, Thoec aRievderi nGiMipd n3u fffloolwks. s |
St owmar ket towards | pswichvearow@i pvhiem@g hédeorme=sthiwatteird R
the Horseshoe and Handfigred)eSh e i Gieppi(h @ ctalireadugm | pswi ch
County Weéeédlife Si

322 Fl ood def ences

Hor seshoe Weir and Handfordisheseeaat abdpusbaimbhke @andak
river, leavyewasAll darsmameCanal wat er | e(vredf @rf t8d).@Snepcetnisam c k
addi ai oaj sedbfaln&kawddnt he | eft bank upstream of Horseshoe
against fluvi al fl oodi nGl aopdivaebhm afeYabmoupheRead. on
i mmedi ately upstream of Horseshoe Sl uice.

323 Hi storic floodismng

The most recent severe fluvjathevextsentweref i whilOHd7amad
A Fi gurTehese were partly caused by ifSfelvidomd hdeeshba®8Birs digheat ol

London TRwoeadc.ur rent replacement bridge is single span at
It appears that during these events, floodwater foll ow
was filled in Al@8MWI Vitbalreeggeghanhtdespi |l |l ed across Bridge S
at Al bion Wharf. FIl oodwat er was reported to be five fe

awalkiguR2eb8l ow is an extract from the JohrnmeSp eceodusr smea p
of the River d&Gpewioah .Vhrbagé

Black Fricre |4 Barre Gate
Chrft Hojpiatl| 5 old Bar gat:
Gramer Schole 6| Fifhe market
Y|%0sres houfis |7| Kings Stret
2| s auford madl 8| Corme hill
Buil Gat: |o| Broke Stret

Figu2e J®hn Speed “Wap of 1610

“Source: Historic mapshtotfp :I/p/swwive hitpesawviecihl abl ek ahi st ori cmaps.

Prepared for: Ipswich Borough Council AECOM
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Fi gB82®2939 Floodwater from Fi g8B®2939 Floodwater in
into wet dock at Al bion W

Refted SeXx.tfioan an assessment of the risk of flooding fro

33 Ri vémrwel |
331 Sour ce

The Riverbe@iopnreisng he River Or wel |l at the Horseshoe Sl ui
western ccohnatrsanaullee Ri ver Orwellanmaeld bédteweasttehe KHdr sesh
and the Handford Sl ui creeadasfh tthhee niRosvte rd oGwnpsptirnegam The t wo
tidal l'imits of the watercourse, and from this point d
The RiveahoOnineellllaredeinyled on either side by eMmbainkliment s
steel or concrete flood walls). I n some sections inclu
there are no f | o.odT hdee flepnscyeitsw lphhBedsreerqnidaenr oper ati eanl ocaFelr u
on the River Or wel |, in line with fThessbarheen aemd of
floodwalls now form the primary tidal flood defence fo

332 Hi storicsflooding

Tidal flooding (or storm surgeWwoistcwhsedc bombdgvead hert p
sprinygatiedel evel s in the North Sea are raised when atn
and highAbvantitbe Previous severe tilbdyalanfd oeoxda gnegr bhaatse do
hurricane force winds.

Storm surges have caused tidal fl.ooMd&jngrgent Edes Awgglr a
1236, 1287, 1613, 16191,9217a468893889Fheseed4wb0DBH, not have
damage bataubehnearmsehes surrounding the. town had not bee

The most recent ser,i otulse fd>xtoantwasf iwmhildtb3i n | pswich is
22,500 pPdeemldet housands werien niNodret hheorrme |Eeusrsope and t he E
Engl and. 40 people died at Felixstowe whelrpes viboarte,s wer e
the flood affected residenti al prepeubseguemtitpwed@mohi
power and gas supplies failed.

FIl ood defences built bet ween 1971 and 1983 saved the t
2/3January 1976, 11/12 January 1978 and 1 February 198

More recently on 9tilgeNovVvaemb @ rena k&@@dvaet al2esr@mal . Lucki ly t
with |l ow water and the tOindeg Imeéwelr ThéaodWhegAdsatara d O .

southpodBoarholughhiccurred. | f the peak wauredhe hadedoiwowi de d
reached anbAO®DdBaBce warmpi oagisched@ eener gency pl ans were ac
the East coast. The progress of thredurAt @il eaty Ydremaw
surge peaked at high water and some minor overtopping

Prepared for: Ipswich Borough Council AECOM
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it reacheAd sllpsgvhitdhy. h(i3gmMe8BAODd s er teorceded o020QRAabNavember
this cause bbemeri ous pro

On tHhé&DBcember 2013 there was an East Coast tidal surg
1983 eVkatsurge affected areas of the town close to Th
appear to be linked sorfiadel wabdeer demi @mage systems cau
when tide | evels in the river exceeded | and | evel s. Th
drops below 3. 5mAORadBuwmmgr ¢lol tReadvacuati on yofr ofaodur hon
closure and Ancaster Road where a basement carpark flo

to the closure of Stoke Bridge and resulted in shall ow
|l pswich Waterfront.adhwasStirmmas sdbW efret ea number of d
buil dings at Foxe®.Marina were flooded

333 Defences and Barri er

The River Gipping and Orwell flood defences were upgr a
and 1®B& ri ver tChpnoaekdwas km of fl ood defence wall s an
were conishncluecdieng:

1 Afgui | bgoattieneat t he Nor wich Rail way Bridge, which coul

the Gipping from entering | pswimihs itdinesd)has subseque
T At the nor mal tidal | i mit of the Or well t he Hor seshoc
sluice gates which remain closed in | ow flow conditi
The vertical Handforde8l| byca atesmwéai egedpltal ting
mai ntains an upstream water | evel of 3. 2mAODN in the
Penstock is open) during normal flow conditions.

T Vel ocity control structur e Satcrreoests (trhoe 10ornawged rl  oNpeenr aCtuit

recent construction of the | pswich Tidal Barrier)
T A fl apped tidal sl uice and embankment at the outl et
Or wel | estuary to prevent tidal fwather Befllsdwiardg Bwesotky

T A floodgate at the Wet Dock | ock gates

These i mprovements were designed tAORNtHhsitimhldaa sarglke
tide |l evel) combined with a fluvial fl ow ogneudp ttoo 3 m3/
take a fluvial flow of 110m3/sec against a tidal | evel
fl oods) .

Subsequtenet Ilypswi ch Fl ood Defence Managemema fSitrrsatt egtya che
were constructed bleittweesne 2r0e0ml aacnedd 280nd r ai sed t he | evel
east and west banks of the Orwell downstream of the We
repl aced:; al | with a with a crest |l evel of 5.71 m AOD.

I n August of 20109f tthtee fli mawi ecHMaefmagedehdf eStaceat egy wer e

These included a 22m wide rising sector flood gate spa
across the rail line at Griffin Wharf awod ktsh ewictohn nreacitsic¢
fl ood walls and manually operated fl ood gate3heThese w
Strategy is designed to provide a standard of protecti

combinations of 6d&8cé& pnobabikktg (1 in 300 years) al
tohe year 21009.

Refer toARppéhdihxe | ocations and drdédemnclesvel s of the fI

The Wherstead Road area is protect eRlgnkmaTlienrinyi nbayl tahned hsic

| ocal raising of the main road. A future scheme may be
Wherstead Rd fl ood compartment B to the Bath Street Co
under the railway bridge.

| pgwi i s included in the Essex and South Suffolk Shorel
draft dated 12 Februar yd0 d 0t éuepnsitirneesasm tohfe tphoel iQryw eol fl b
bank) and the Cliff Quay SaWwpge treatment works (East

Prepared for: Ipswich Borough Council AECOM
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3.4.1

3.4.2

3.4.3

3.5
3.5.1

3.5.2

3.6
3.6.1
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Ref efedcthfoomnssaessmént he ri sk of tiadnad Sebdot@doinng t o | ps wi
assessment of the residual heifkobod tdbkervent of a brea

Bel s tBeraodo k

Sour ce

The Bel stead Brook is a main river | ocabtettheast her smu
source near Naughton village toatt8oconktl 8abdgmenfhiesh
mainly a rural undevel oped fl oodpl ain and i ncllhuedes Coj
di scharge of tfhleuweisaluafrlyowss troegul ated by a fl apped tid
flood embankment. The fl ood plain behind the sluice an
of fluvial fl ood storage at tidmes owhemet Restfulaays sade o

Hi storic flooding

There are three mpravpe hteieafsrfdno otwheedt Be,| stt keagde Baro® kl ocat e
the upstream part of the watercourse

Def ences

A flapped tidal sluicetaed dawhbbodaemmbadkmént hat Br ook
from back fl owing westwards i mRed etrhe ov.aBBebcetyiaosn$ e s me Bie |
of the risk of flooding from the Bel stead Brook.

Mi RI ver

Source

The Mill Ri ver fl ows elsftforfeodi ¢$hlear@isng off o |l tplstevi eéedht uar
KirtonT@8eeaebstream catchment in the urban area has bee
which outfalls into the Bixley Heath SSSI wetland area
original wvalley haveorbiegeinnafli |viaeld,e yh druepmeati rnesa hieno ft wBdi xal r eeye
and just off Buckl esham Rd. Drainage of these areas i s
Wat er | eaves the wetland area just wupstream of the ent
ponds at Purdis Heatltl aBlse fp ardt acsfaaMislald oRimsareeam of t h
and flows through a rural area.

Hi storic flooding

|l pswich BC hold a number of records of floodeng to the
catchment as wel | as records on BuckPesham Road, s hown

Refer t o.Blectaoanassessment of the flood risk from the

Al dena@an al

Sour ce

The Al der mamwhCadradisnamy weantderdceosuirgsneat edlat upe i Bésald Vg
fed water mills at Al derman Road and Stoke Bridge with
The | ine of the Al der mant e amfalt hvea sRifwarmeGil pypitrhge trhr oug |
channel continuing past Little Gipping Street, under F

Cardinals Park (just wupstream of Stoke Bridge).

Prepared for: Ipswich Borough Council AECOM
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Circa 1880 the channel odaodwmsatsr efaini loefd Alnd easrmih orweRp | aced

Level trafkkarstewferrmmm rae c/it6é&2ngul ar penstock, river fl ows &
entering the canal by an embankment across the old cha
A survewrwa®d out in February 2010 as foll ows:
3.7mAOD
—3.5mAOD

RETAINING BANK

CANAL

2m

—1.9mACD

05m

Fi gB#4€ross section of the Alder man Canal

3.6.2

3.7
3.7.1

Water is retained at a high | evel by another earth emb
of d¢dorAhy | eakage is intercepted by -layicrogu nmmesad awst cahnd wl
playing fields back into the Tidal Or wel | vilahe cul ver
water | evel in the canal iGd pmparnmal Ihy wtetvee rs adlme i angy tpkeeg i R
themvEronmendl Agentclye penstock to prevent overtopping o
200m freeboard in nor mal condi tions.

There are a number of trees al ongultd ei necrrbeaanskemetnite olfi k ehl
breach if they were to fall due to high winds.

Hi storic fl ooding

No records of flooding associated with the Al der man Ca
SFRA.

Refted SeXx.tfomrms s e s sofe ntthei diuak of fl ooding fromthéae Al de
event of a failure of the embankment

We t Do c k

Sour ce

The Wet Doc k, 2pmpbetednRotv@Bwe lolwil boye Kk Wat er | evel s are
nor mal ltywi maidn at approxiThat &f welll 5SNaamviA®Bt i on Service cl

floodgate sited between the | ock gates, when the tide
The Wet Dock Lock gates normally retain wate@r in the W
sl ui ces, each 1.1m X 0.4m |l ocated close to the base of
down should flooding occur when the | ock gates are cl o

3. 1mADIPe Wet Dock Gaterfecemeéedf paod dfefethee i mprovement
|l pswich Fl ood Barrier, 2019). The fl ood gate maintains
higher than the top of the |l ock gates).

The Dock sewer, owned by tthhee P\oorrtt hAuanhdo rH a syt aonfd tshke rWeit

intercepted the polluted water from old culverts and s
pol | dthieomock sewer has two outfalls into the Orwell . T
of piped drainage systems into the dock and as a conse:l

good quality.

Prepared for: Ipswich Borough Council AECOM
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3.8.1

3.8.2

3.9
3.9.1
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However approxi mately every year or two, surface water
drainage systemlBsyeatf edtos eDSke eet, Cofl hegleoBegteernoadd
surrounding the Dock. The floodwater overflows into th

consequences.

Westerfield Watercour se

Sour ce

The Westerfield Water Westeefildbds vivestmager 6o owards t he R
Areas of wundevel oped I&a nMi lilnecnlnuiduinn gCetnheet eGoyu nicni It he nort
its catchment .

Hi storic flooding

|l pswich BC hold records ofhl bhghwhye &edtgafdehdf Wabdrog
Fi g@r,e however many of these refer to surface water f1l i
watercour se.

Refer to.HectBanassessment of the risk of flooding fro

Ot her wat ericsopuri-snegss , | and dr

Sour ce

Under Igweiodnggi cali ncotnhdei ftBoornosuiguhdi ng t he horizon of the Re
creat e nsepsr ignigvilmany i stehero smal IAsr t wat ¢eoowvouhases been ur bae

have become fragmented, pi ped omDuoning fhleawyi m aéxndapti o
overflow from overl oaded or bhalk&«edi tdg away gtecowyrsd £ mish é
watercourses and then the | ow areas adjacent to the Or
As | pswich developed many of these watercourses were u
fl owed throtogiar sisr ¢ dBexsaOmpweelsl .ar e Nort hgate Street, Low:
Road and Upper Or well Street.

Some watercourses were used to create the ponds in Chr

ParAkl.ong the eastern bouaadaaryalo,f wiotlly wedtlesr Pragtkai ned by
up to 3m high, origidalilsyifsedowher@lined Bi ewamy.ol d Ang
Sewer to tPhebOrwsl lhave recently arisen wiathenhiinggh twat er
breach the embankment, with | eaks floodThg @amalss park
embankment presents a residual flood risk to adjacent

Land drainage systems (intended to drainafbtedndnwatbkt e
bottoms in several arEaampbebetpndbai hogaddanhsTuddenha
Cavendi sh Street, Ancaster Road, Gippeswyck Park and C

Land drains were also incorporiattteels @ nd d #ikn ongari thh e i lvamd f
side and at intervals outfall through the sheet piled

3.100Sewer age System

3.100.1Sour ce

In the | ate 1800s the Lowt leded rThunkr$ewewewss were ad

grew rapidly. The original system is still in use and
and central | pswich around tWes tWetWatoecrk Tarndlp fmme atih>xWol| ki
A iFgurséhows the trunk sewer | ocations.

Prepared for: Ipswich Borough Council AECOM
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In the | owest par tlsevoefl tsheewetrowns, etxhter eknoewt y shall ow and
installed to Iift foul/combined fl| owvas ernsgstlenssewali ni
t het easry bY¥|l@mpawiat wes were intended to prevent reverse
| evlel .some areas, such as Bath Street and Wherstead RO:
included to store runoff wheal raomdiatiloec®i nci des with

By 1939 the system had to be reinforced by the additio
roughly parallel route to Thlies Npenrmi tof ed hete \Leolwo preert &

residential aredactho the NW of | ps

Later flows from villages outside | pswich at Bl akenham
system.-weStteorr mover fl ow sewers, from the trunk sewers to
Even so both trunk sewetbef)] oespedarahbysehere twhey cro
FIl ows then route overland along the valleys and waterc
Many ot her sewerage i mprovements and additions were ma
begr oj ectwa OAW&@MI 2. 4m di ameter tunnel and a series of

relief and reduced emissions fromThhe wasr Ebmwl sewer sn

Foul and combined fl ows fprsavmcKoratrle Wesnp eand n¢ enttrhal CIl i
treat ment wor ks.

Much of the East of | pswich dr aEast i@ Arnendhinicldn s ieavew s
1960, MBoutheEast oAuieht Shkwetl®8B.ent er athmnee nl ividr kQsu,ayl arrg
storm overflow structures allow surplus flows to spill
There are now some 40 major outfalls througMogthe fl ood

have flap valves intendddtitodapébeimeodf nghesseawkbmowenrny |
2.7 m square flap valves at Stoke Bridge and two pairs

The Anglian Water system in |Ipswich now includes 15 pu
|l eastefuati on tanks and an open att dmeatsieowerpgrd sytstRa
serving NW and centr al Il pswich is therefore compl ex.

Anglian Wat@émf@OAdwp kisas er models to enable them to unde

sewer neatdwonoldeda possi ble i mprovement schemes in detail
Much of the Chantry area, south of the river, i s serve
syst &ms f ace water systems drain to Belstead Brook. Fou
wastagver tr eatAVe nnits wourkrsent |l y devel oping a model for pa
Hi ghway or Rai |l way Drains
3.11.1Sowur ce

In a few areas of | pswich, highway or railway drains d
systems serveénl ahge Daflreeml kRoraai | way, in cutting, is tho

3.12

from fields East of Henley Road towards Norwich Road.

Hi ghway or rail way dr ai nsngadrwan®&nlsicktvepp $ome bavehb&wenon
mappley pswi ¢ ApP@ndi x 3A Figur e

SUDS and Soakaways

As a result of policy ch®&UdsSs dwrikmagiatylse olra att tfeaaw ay @ am
been increasingly used to reduce adverse | Bpamps$esn wa
of ahesat the Park and Ride and Anglia & aCknmeeetss t es N
of the town served by suclansy $tnehppehdiimgedaer ded by | BC

In parts of I pswich, soakawaystheseuaerd hormabultfyatbewp
own @&res ponHiolwielvdearye 82 soakaways, adopted by the Hi ghwa
exi st and have been mapped, (see pDaniing aperempaistes$ P wo

Prepared for: Ipswich Borough Council AECOM
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ny of thei mdtdelrl eodle?s?,0 c ahd®&0been found to be totall)

have been replaced/ enl arged.

Ra
an
ev

So
su
ra
ca

Ot
(s
zo
ar

3.13 S

An
Ma
st
t h
ma
co

3.13.1 S

Ov
du
ca
re

3.13.2 H

I p
r a
oV
bo

As

venswood, a 1200 home devel opment currently under <co
d soakaways for swvafadeswgned doapnagect homes from
eMhese features do not affect the springs and waterc

me recent devel opment s, |l ocated in | ow areas, where
fferdd ofdrionng fbecause surcharging of the sewerage syst
tkeW .typically specifies an all owabl e discharge and d
pacity, for that discharge rate, without surcharging

her reevcedmtpmkents ha¥veviehchbhadedmehowcar parking or buil
urcharge | evels) that consoarel yofodcdcuwersei rareadijsddeamtt esde w
nées.ivate pumping systems arefbntreasanglyg bebodi nged
eas.

ur face water

overview of surface water flood risk is provided be
nagement Plan (SWMP) which is a plan which outlines
rat epgsywifébhenl consi dering surfaceefvatencél| sbdulrdshkei ma
e I pswich Surface Water ManagemenRePkrenawashabld ah
deSufof ol k County Counci l gui daateFdoodmantst atmttwras e
nsultee for surface water dr aiinmglep spwiocpho.sal s f or maj

our ce
erland flow and surface water flooding typically ari
rati ompabhettbossoak into the groend her értawuseér aheag

pacity or are unabl e to oSwtrffalclec aimadretrro duighklty daflf clo
sult in I ocalised flooding.

is currently pbequest mychheamorei @ al or fluvial fl oodin
W consequences. However, repeated flooding can cause
oodwater (often with sewage) enters or comes cl ose t

| storfl oodi ng

swich is unusual in having about 30 years of detaile
infall, not attributed to Sauvcédr tfd wmwidn v go fr ersiuv eérs dmr otmi
erl oading of SsopkawdysysgBdgms, ordinary watercourses

ttoms) or ground water.

the town grew and mohe satktaced nwammpa®léadddi ng

hasesulbféeeén subsequently all evi &tsed btyedirod i,dneasgte rienmcporrodvs

unli keby machbesikyonwefviecrancset.ubborn probl ems refmain as s
Appendi x 2A Fi gur e

Currently the most ts:erSwiiunsb uprrnoeb | Redms MNworrewiac h Rd, Mont on
El'l enbrook Rd, Bi xl ey Rd, Ha d | Md igche aRidg | IGlob tyavme | Resa Rd , D
Hi storic flood incidents at Lovetofts Drive, Dai ml er ¢
i mpl eméwminaof fl ood mitigation measures by Anglian Wate
| BC have many photos of such flooding, such as the fol
probl ems.
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Figure 3-5 Holywells Road T floods several times per year. Figure 3-6 Duke Street i water level just below floor level

of shop, water is-overflowing into Wet Dock i this restricts
flood depth.

Maj or newsworthy flooding events occurred on 22 occasi

Approxi mately every yeardionrg t(woe,sud urifnegc & rwant eorv efrllocoadi n
systems) affects Duke Street, Forteh&Stlrewest Conddeges Bt
t he Diohcek .f |l oodwat er overfl ows into the dock, this hel p:c

Ref er to5S&mcH.iff'ors an assessment of the risk of flooding
and surface water runoff.

3.14 Gr oundwat.er
3.141Sour ce

As describeldll.,ue Seotliwmegrygeé npahes aofeal pswich are at ri sk
fl oorherge are mostly at the interface between the crag
associated wi obh sphbeipgesemdet he start of minor waterco

3.142Hi st ori c

Groundwater fl ooding has affected gardens in many area
Springfield Close, Cavendish Street [/ Back Hamlet Allo
Cl ose, Lavender Hi |l I, Colt sfebgt CRoaed, IManemkrameRo &Kkdl, aW
Basement arfd ooowdbwagy has al so occurred. Locations of groc

by I pswich BC and are shown in Appendi x A Figure

Refer to.®ectbBanassessment of groundwater fl ooding
315 Reserwvol rs

3.15.1Sour ce

There aremapdredsall ocated withim ameé Beirghlyhunifndg pBavh e€r ¢
there are no | arge reservoirs within the study area.

Refer t o.Sdicrt iaom assessment of thedsriwik hafn fBladoedigrhg f r

3. 16 Summar y

This Section has provided an overviewd4btlenhhef bBesrthe o

existing pol i cy naangd ngguiddeavnecleo pfmoerntmaand fl ood ri sk in |
risk from each source of flooding6.is provided in the s
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4. Pol i cy and Local Cont

41 Overview

There is an established body of policy and guidance wh
devel opment amd]| fpls oiohdelsral esakrt éeTibé®alicang wi th | inks for wt
documents can be found for further detail

Tab4-EFl ood Risk Policy and Guidance Document s

Nati onal Legislative and Policy Document

FIl ood and Wat Provides for a more conhttps:/ /[ www. |
Management Ac/of flood risk, desippomastiuk/ ukpgal/ 2010

for di fferent Risk Mana
Designates Suffolk Coun
Local FI ood Authority,
responsibilities for ma
(defined as flooding fr
groundwatery awat erdowmas
FIl ood Risk ReThe Fl ood Risk Regulatilhttp:// www. | e
(2009) Fl oods DirecEnhgéeandtol tfk/ uksi [/ 2009/ 3
provide a consistent apmade
Europe.

Revi sed NatioThe NPPFimwabl i shed by t|https:// www. g
Policy FKramewin Mar ch nRoOsité c eammd ayt e d ment / publicat
Febr 208y consolidating pl an-pioh-fy c & me-wo
previously issueBl dooiun 2
I
i

Policy St@®tPsmeélamsmni ng F
Gui danceg PWPoX)esf or use i
Nati onal FI oo The National ¥C&&Ms Sobet https:// www. g
Erosion Risk |[term objectives for manment/publ i cat
Strategy for erosion risks and the nf | eaonddo asetraols i
(2011) achi evel tt hpemo.vi des a fr | ri-m&nagemen@at
work of all flood and ¢ feengl and
management authorities.
The Environmelln order to complete wohttps:// www.gg
Permitting (Eriver, on or near a floe/flho@mdktivit]i
Wal es) Regul ajfl oodplain or on or neaenvi r onpreernmiatlg
on obtaining an environ
from the Environment Agttp://www. | @

k/ uksi/ 2016/ 1
made

Dr aft Nationaln accordance with Sect| htps//www.gov.uk/governmen

Coast al Erosi|Water Management Act 2 0] tconsultations/draft-national-
Management St|Agency has a statutory | flood-and-coastal-erosion-risk-
2019 apply mantdomoa national management-strategy-for-
erosion risk management| england
strategy was published
20, i s now under consul

publishing the final st

Regi onal FIl ood Risk Policy
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alfile/82421/suds-consult-
annexa-national-standards-

111221.pdf

Noit atutory T

Standards for
Drai nage: Pr a
Guidance (Loc
SubDS Of ficer

2016)

The
standards

document

a
for

ims to su
SUDS

https://www.susdrain.org/files/r

esources/others
guidance/lasoo_non_statutory.

suds_technical_standards_gui
dance_2016_.pdf
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As ses s memlhltoomd RiI s k
Approach

Fl ood risk ispropatbdbttgofl| obd wions eqguwafrcgdNaDt terveent .
Consequences dneaayt hi,dcalmpdyere yt ocopusepeesges.

Probability of flooding

Probabedudrnycy for return period are ways dhroegbdoiubing
this report probability is expressed as the annual exc
event occurring in any yeho, egampéeéesed adargepéld oont avipe
calcul ated to have a 1% chance to occur in any one yea

Climate Change

A considerabl e amount of research is being carried out
that «cl igmaties clhiaknel y t o have Car rfelndo diersg airrc hfi urtaut reeh oywed ani
chanwiel | | eiandc rteo@saenk r ai nfrailvern nftlemwiaryd sea | evel rise
more frequent and severeefl epsHdam®eiemdrse a Lilngnarties lc htamm gl o
Engl and, and it is anticipated that the frequency and
i fetime.

The predicted i mpacts of climanei dkeaerdecoerfltbedantsks

pl anned devel opment s.

Consequences

The consequences of flooding depend on a number of fac
fl oodwater (defined as the f| bodl dangrdpsesvyulemeragkenkcit
public awareness.

Tl restSedt itdin sprovi des an assessment of the risk of f
identified in |Ipswich. For each sour cenpatche ofr ah a bnialt iet
change on the probabil Wheref aVthobdbheg,i setdesant beddel |
supported by maps in Appendi x A.

Ri ver Gipping

FlL.ood Zones

The NPPFedshseps obability afndfltdedseqagbr omi ngvarsgas i nt
l ow, medi um and high Ppaibleamidl iptr e,s eamd edle foinndacei 1l ood Ma
(Rivers and SeafEnevaohmbhte Agenby website. These Flood
i Appendiig6A e

TabbEFl ood Zones (extracted from the PPG 2014)

FIl ood Definition

Zone 1 |Land havimgpn a lienssl,tO0M00 annual probabil
Probabijasc! émmr t he Fialold Mapd outsi de Zones 2 3

Zone 2 |Land having between a 1 in 100 and 1 in
Medi um ||l amdving between a 1 in 200 and 1 in 1,
Probabii(Land shown in Iight blue on the Flood
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Zone 3glLand having a 1 in 100 or greater annua
Hi gh 1 in 200 amrnugarle aptreorbabi | (Landf sbeanfli ao
ProbabilFl ood Map)

Zone 3KThis zone comprises |l and where water ha

Functicplanning authorities shbubddi Reski Agses

Fl oodplffunctional fl oodplain and its boundari €
Environment Agency. (Not separately dis

522 Model I i ng

The Environment Agendeytake ngurdmmedtpldyawRerv ebh &i ppi ng

However, final outputs are not available for this

As a result, the modelling from®hlhses prewvi osedswiudynihot

version of the SFRA. The modell i ng wast &emfifsdtSed i

TUFLOW model for River Gipping Fl obhlle RupdkatSeadidiywnwaglomed e

2D domai ns latPa@akrt dhhiendll oodpl ai n along a section of

Al4 fl ood storage reservoir. Flood outlines have been

for the 5%, 2 %, 1ABRY%e nAln%,i nacnrde a0s.el %va a p pd ivte ft ReD %6 %

event and 1% AEP event model scenarios to(mbdeR20%he
increase was in accordance with planning policy curren
update currently being finalised).

The% AEP event outline has been used to delineate

Figéiré gure Apperhditvd eA 1% MPcEIPRDi%n gl i mat e dhasge oet ottt s

are further described bel ow.

523 Functi onal floodpl.ain

ThBunctional Fl oodpl ai aghiasn dd efhiereed wiart etrhéehaNdPRF0O f | ow

fl @d&dde Functional Fl oodpl ain (also referred to as

FIl ood Zone 3a on t he Ratohoedr Mahpe fSORRAPIliasn ntihneg.pl ace wher ¢

areas of Functional Fl oodplain in discussion with

ThPPGt ates that the identification of Functional Fl ooc

and not bseoldeelfyi noend ri gi d probability parameters. Howe v ¢
an annual probability AEP of 1 in 20 (5% AEP) or great
fl ood attenuation scheme) in dn oexdtr semheou(l d. Ppoandeala =
for consideration. The @Quiedanwbéi gbeswoahdt oasayat hgt fl o
probability of 1 in 20 (5% AEP) or greater but are

sol ilddibrugs will not normally e defined as functional
The modelling of the River Gipping shows that water
presence of flood walls alofibetbei edgen atdidd halo nfaled dup In

along the River Gipping than the ch#®&shewsot hehé&l wadeZo

in | pswich.

524 Peak River Flow Climate Change

| pswiscthhe Anglian Ri Tab3-Bsahsowné eDipeaak crti.ver fl ow all owan

be used to deter mi MMéhedesii gn sfoladhalda glde V2@l ¥d.dledowarec e

climate chaeagat metogwi®emc to select the correct cli mate
consideration of the flood zone, type of devel opment
Ref erence must P& onra dfeu litlot dgetea i lwsyw. go v rulka/&seissanend /sf |

cl i nrahtaenaglel owances#vul nerabil ity

15 JBA Consulting, 2012, River Gipping Flood Risk Study: Bramford and Claydon 2D Modelling Report.
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For example, for a development | ocated witt HimorFl ood Zo
vul nerl@®Pleads fetime) is planned, t hehidgelergnc dgndtoroal | a&lvlied w
1% AgRPus)35%sensitivity test t heunppneere desn di da%bledBEdomtpd e(t ¢
plus)t6d%under st and &cdcte @fottemea imilghenrp potenti al change i

Tabb2Peak river flow all owaindtes by river basin distr

5.2.5

5.2.6

5.2.7

Ri ver b Al | owan Tot al potl] Tot al p o Tot al p o
di stri cat egorsy chanigre pe| chanigre p chanigr pe
defined riev fl o river f river f

NPPF) anticipat anticipal anticipa
620s20( 21|t h®&20s60( 2| t h®@2 0sB O ( 2

2039) to 206 to 2115
Angl i an Upper en|25% 35% 65 %
Hi gher ¢|15% 20% 35%
Centr al 10% 15% 25%

The Environment Agency are currently wupdating the mode
1% AEP including 25%, 35% and 65% climate change all ow

The extent of FIAEoPd eXacrle dd n(g0.t1h%e presence of defences)
indication of the potenti al i mpacts of cli md8the schange
shown in Appemndi x A Figure

AECOM PositionJ@8natemeént
Hydr aul i cr umosd etlo riencl ude updated cl i mate char
addendums to be prepared in early 2020.

Cross Boundary I nteractions

There are two r estehrev oStroswnuaprskterte aamr eian t hat are desi gned
water i n6rppMRgagement of these reservoirs wild.l i mpact
this part &fowlepewicllueft d htehe elsecatoiiors in the upper cé

reduce peak f | owslhies Eme/li atoinvnelnt Ameaelnlcy has a strategic
sources odnidsl oaoldsiongr esponsi bl e for f |toloed Riipsiekm gm@anga gietme |
i smain.river

Ri ver Or wel |

Tidal flooding occurs as a result of sea |l evel or estu
met eor ol ogi cal sur ges. Apepxetnedinte JRfi, dikli gHirneelrdp sGiwcehls | t h e
Bor owmghhepimagp shows this part of I pswich to be |l ow | yin
of the of tQreweTlildatlo Rievelress than 10m AOD. This part of
susceptible to flooding from hriigheti de | evels resultin

FI ood Zones

The NPPFedshsegps obability afndfltdwedisceapt é gomi siivgrar eas i
l ow, medium and high Ppamibleamidl iptr e,s eamg edle foinnacei 1l ood Ma
(Rivers and Sea) available on the Environment Agency w

i Appendiig6ded do not eaecpopaséené€erothfunction of any exi
infrastructure

16 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#table-1
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528 Model I i ng

Model |l ing of the Orwell Estuary has beemoureddritnagk eerf K yh

wi der ar ea, deeassctr iAmegd iiam tCwoeas t'.ah mdadeé Il li inmpge $ Aueelmeopr t
existing and eight new 2D hydrodynamic models which

and Or wel | mo del covering the estuaries and the coast

ei ght een emnbdien st lues study.

The models were used to assess thd ol @moantr i d&ky famd aclria
change model | Thg watermrrbeosetd sowet ke Extreme Still Wate

(ESW®Pp) us an all owantcieor oaf tvmien df mdr@dbaved e s 3. 3 3 %, 1.
0. 5%, 0.2% and 0. 1% AEP event s.

The modell ed water | evel from the Stour and Or wel |
tide | evel

529 Cl i mate Change

Climate changerikeaskeadi sgatbevats, which then increase
erosion to coast al areas.
The i mplaicmatod hahsanbgeeen i ncluded within the modell ed

for58heO0O. 5% ABRVE@nNTt¥e. mo daeplplliinegd sea | evel ri se estimat

approattthhe sUKCRIO®OY sleachanYesigongdtaheemedi um emi ssi on

scen;@amidot he NPPF sea #Ehesebatsleogniidansepedndi x A Figur

The modell edelvafeom the Stour and Or welll 8 rhio sh&glAODo r

tide | evel
53 Bel stead Br ook
531 Model i ng
Model |l i ng ofBrtoloek sBelestheauchdef amatdtemada 204abB!| ablflhe for

model |l ed reach o daper ovaitmatcoluy se8km andl obhat ddai naghke

south of th@hkoBeughead Brook was moday | AEHP fov e ntthse:

20%, 10%, 5%, 3.3%, 2%, 1. 3Mappilg oOf 5t% e nnchdeMbl%e dd ErPe s |
Appendi x 8A afidg uRTdder &8 %9AEP is used to represent Flood

3b and 0.1% AEP Fl ood Zone 2.

5332Cl i mate Change

The risk of flooding includiwag and sal Imopwlendd e df%drorc Itihma tl
AEP and 0. 1% AEP events plus a 20% increase in fl ow.
This does not include the new all owlan®dgs Aseta oruets uilnt ,t hi

recommended that the extent of Flood Zone 2 (0. 1%

used as a proxy indication of t hteheonienk i afl filmpaditnsg off
Bel stead Brook wuntil any f urTthh esr inso dsehlolwinn g nB.eAcppreensd i axv &

17 JBA Consulting, 2019, East Anglian Coastal Modelling Report.

18 ESWSL is the level the sea is expected to reach during a storm event for a flood event.

19 UK Climate Projections. Available at: https://webarchive.nationalarchives.gov.uk/20181204111018/http://ukclimateprojections -
ukcp09.metoffice.gov.uk/

20 hitps://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#table-3

21 JBA Consulting, 2015, Essex Norfolk and Sufflok Survey and Model Build: Belstead Brook.
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AECOM PositionJa@8nakemdént
Hydr aul i cr umosd etlo riencl ude updated cli malt eded ai
addendums to be prepared in early 2020.

Mi | | Ri ver
Model |l i ng

The Mi lhlasRinwdr been modehl|l edefBroodcMapeée dtno Phanomatnhghme
area which falls wunder the 3kOn2t ptuhorse sthFol QW fnoord el FILiOW) nfoi
appear on the I pswich Golf Course to the east of the wu

The Environment Agency [Pesrhgp wkertnm eFlroosdk PRifs kf IMaopdi ng fr o
mapping (ROFSWandnthéisvarland il @ampandsofaThi dé eMiulpls Ri
areas of high risk to the south of the railway I|ine ar
|l pswich BC shown onbAppendi x A Figure 10

. High Probability
(3.33% AEP)

- 1

¥ -

4 * "
[ " s \ " - 3 High
- . Medium Probability
Medium (1% AEP)
Low Probability
e (0.1% AEP)
Very Low (<0.1%
AEP)
Very low
- - 1.
Mill River (open
channel) starts
P o
ﬁ\ Ipswich BC hold historic records = b M FBUckicaiag »
R of flooding and a FRA has been / & ) —
AN o ) ~
prepared in this location.
/ 2 ; =a
Fi gwbisi || River, Ri sk of Flooding from Surface Water Mappin

9.9
5.5.1

The SFRA prepared in 2011 referenced a planning applic
bottom off Bucklesham Road whi chnwasy sAnmp dratne dValiyeran AE

|l ocation normal fl ows are &oswwrefyade t Watoeaghs dwgid .i ahh &aFk
this area floods to a |l evel of 26.25 m AOD in a 1% AEP
the site neadt td0bemmthilgher. | f this area were filled

adjacent areas.

Westerfield Watercour se

FI ood Zones

The Westerfield Watenm ctolhue skel o sy sMapg fi gruaeBldaomeidne cat c hn
size asdne®arof t he dtahtea naovdaeilllaibnlige ftohratt husiJmglt@W cour s e
model l ing. The fl oodplain of the watercourse is | argel

22 hitps://flood-warning-information.service.gov.uk/long-term-flood-risk/
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5.6
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and highways |l ocated in the bebwdphaHenl epcRaodidngntdheo
properties at Waterworks Cottage, Thurl eston Lane. FIl o
mapped in tlhn st He@ocabhsemce of modell ed Flood Zone 3b, a
FIl ood Zomeul3d be arsefaenr riendditcoati on of the Flood Zone 3b

Model |l i ng

The SFRA prepared in RPBLS mefletented hehwatancourse was
20090 further details aboutvaihliasbImo dfedr htalhviea rbeeermns imard eo f
Environment Agency Flood Zone mapping r emaiesxstetnite poi n
to inform planning

The Environment Agency [Perhp wkertnn eFlroosdk PRifs kf ékaopdi ng f r o
mapping (ROFSW) in this area and the oWeshtamdifl adw pat
Wat ercour se

. High Probability =
(3.33% AEP) | (4
High = . ;
. Medium Probability 1\ = P ath O f 3 the We sterf Ic A —d
(1% AEP) identified using RoS |
Medium =H = 7
e = >
Low Probability = = q
(0.1% AEP)
Low ¥ i
Very Low (<0.1% MK :
o

AEP) \
Very low Vg

Fi gbR2®est erfield Watercour se, Ri sk of Flooding from Sur

Ve

Al der man Canal

The risk of flooding posed by the Al derman Canal is a
embankment .

A simple assessment of thefaebudaeabfrtbk aembankmenttha
assuming the whole contents of the canal spill into co

A cross section of the Al daFima@d € drmael viod usmeo wrd iwat ect
is approximately 8,500 cubic metres. This Fwg®biBae fl ood
flooding this area to a | evel of approximately 2.7 m A

The al derman canal east is a llBE€adLonaalaghdt byet Res &r e
Project.

2 hittps://flood-warning-information.service.gov.uk/long-term-flood-risk/
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Legend

I N e

L)
5 hdhdhdd mmndn B T ——
N — r___i glgst - . — .

96 e {

Fi glbiB3Bood risk from Al derman Canal due to embankment failur

Suggested management measures include:

T Ensuring the embankment is not damagwhderbyr dates sarbd ov
l'iable to be Iifted with embankment materi al.

T Ensuring the coldewueldpeadefaoi samptvul nerable | and use
gi ven folri aed Il amcéd rai sing which could impact fl ood

fl owpat hs.

57 Sewer s oa&ad ali nnaegewor k

During heavy r ai nflalcla]l fdlr@ao dmanye oftredunw otr K e:

1) The rainfall event exceedtsem/hder aianpaagce tsyy sotfem:he sewe
New sewer systems are typically designed and construct
annual probability of 1 in 30 (3.3% AEP) or greater. T
l ess than 1 i nu3rioh(e3.eX% eABER)d Wwoo result in surcharging
Howevrerl,pdwich, much of the sewer system is older and |
year stWmidlag dAngl i an Water, as thersewgmage thetei mplert
more extreme rainfal.l events may have, it is not cost
accommodate every extreme rainfall event.

2) The system becomes blocked by debris or sediment:

Over time there igaulddteentainal dtrhadtn sr deecc ome hlpoowKed fr on
sedi ment and debris (e.g. litter).

3) The system surcharges due to high water |l evels in r

Within the study area there is pot emdrigaedd fdoure stuor fhaicgeh w

and tidal |l evels. When this happens, water is unable t
system itself i s exceeded, the water wil| overfl ow int
area i syBembesdewWers i .e. containing both foul and stor

exceeds the capacity of the combined sewer and storm o
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receiving watercourses, sur chairmiaagc wrndb wturifm ctehifd oiords
will contain untreated sewage.

Wat er companies are required to maintain a register of
hydraulic overloading of the sewers (the sewer pipe is
call ed t hree PDiGSHt ari.s k

AECOM PositionJ@8natemént
The DG5 register from Anglian Water was not
data is avail able itAwupdatbesi ncluded within

Many factors canfi e@aml wlkinssuecshd laoso emihneg her manhol e covers
of grillesTbhe gubsknésnoet owvait er mbppedi aghp piena@llixd gdr e n
10a anandObi strarsi ofrddmodi ng ay.e mapped in Figure 2

Fl ooding is only shown wher e rSwpfefaadlekd QoounmptlyaiQlatasn cairle (r:
do not appear to be duéd et onalpl cshloevd BBad ogwltli ioms., t he e
i Baesd on contour s, phot ographs &20d 1r emar t290 0(9n atn ngean e rmaul
ranged from 68 to 20ONowiitnhdincoa tai popna roefn tf rtergeunedn.cy i s pr o\
since the flooding has ocreicoredls aand byewsnpaopren i ownt toif ng
i lealyypi cally occurring with return periods between | e

During heavy rainfall, manhole covers are blown off, s
i s depomsistterdeet s in several areas. The open manhol es r ¢
Councillors and MPs are involv®eépeandepefil biodnsngh@eeebe
comes close to entering buildi mgpgx) ecyguaeas aegreadat chaalg
property conveyance praeditcesurmder breep @omieng oafhafvleod di
become i mpassabl e.

FIl ooding particularly affects buildings | ower than adj
thege aot shownSoome thhaev emabpe.en f i tt ed ewiutrimn fvlad vk sh mar pwu
an effort to alleviate the problem but these technique

Nosmai n rivers, streams and ditches al onlgoom waht esronmies r oa
known to flow are aThe®r s hawe aImsaippemanaleelr]l euyns/ r oads, wh
occasionally carry fl oodwater towards the Orwel/l or Gi

The most frequently flooded ar eabBr iadge t HyteratastazedsKea Col h e
Street and HWaukewvesrer dept h of fl oodwater is currently |
overland int®@®avhegwéetvebskaround the Wet dock should t

Recently constr ucthed wkdv edloocpgkme mtcd uvadte ta bui | di ng with s
has suffered repeated -§tl aoldiimg ddthiak p deaomadiesg cias due to
of the sewerage system back through a pumped sump.

Deeper basementosf widdi db,e cadep iasrkd potentially danger ou:
overland fl ows.

The Low Level sewer is routed thiecue@lpedahl essoe ehaerneeafsi tasn dl
areas upstream.

Such flooding is certainnde amdrieracsree asiiend opaviimatef ch
decrease where/ when/ i f major dewerhaed e vitre@reo ngmeretas | & e
particularly increase flooding from sewerage systems t
town i nTi odatl h@hwel ti de | evels are above the soffit of o
hence capacity of drainage systemd shdrevinget eacleedasstup
grodredréhen di schargendto pdsesiOrlwe.l | i s

Rai sing of the proposed tidal barri er eaturtfhaec eNewatCQut a

fl ooaiengt s pr edinwt e d nime nitMedagrfdy ce fl ood warning servi
mitigate this affect.
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Howe ytehre opeamafnce of sewdrhsestouarir i dgwh Baroreiaer ovii Itlher educ e

unl ess future i mprovements such as the addition of sto
Sal twater will be able to enter the fowleds awmer aggd eny et
l evel s.

Where floodwater fills adj acents efwaogoed ntaoympoavretrniel notws farto I
manhol es andThoad agpplelares most | i kely in the Al der man R
Princes Street ahnedr eCagrrdoiunnadl |PReavrek sw are as | ow as 2. 7m /
tidal imMusdaiian. effect is |ikely in the Riverside 1|nd

The new East bank tidal def&nkrbEmEmdsswlio useeke rAn gwhiiacnh Wa
feeds into the Cliflff Quagy (Treéatmenel wox&keseds about 5.7
enter the main |ift pumping sibatktbhpato®@l LEVeQuayuB8KWs
overflow into theeProwbctcthOhwsel b Ttiorage capacity of 2

Simple calcul ations indicate that the 0.1% tidal event
may be able to enter via drains connecting iQntcoe t he Lo
the tunnel is filled it would overflow along Shipl aunc
Ref erence showledthfeoommedmediof i ¢ fl ood risk information
Angl i an Water - Underground Stor age
Anglian Water mandtaunsaoepdwrngeno storage tanks at Al de

of Yarmouth Road, ad] aMaeamti ctka Rbtoadhl do abBiye Wipeemae el s al so a
tank to store water at Wher st edalcheRead achekssi gvpetei tle | oc k
increase storage capacity within the network to reduce

Anglian Water (AW) has completed sewerage flood relief
(2007) alsowetbdfita®e and Co3ucsH omrtojReocatds are normally tri
flooding, inside buildings, which occurs more often th

Sur fextedroodi ng

Topography

Light Detection and Ranging #ilsi PAR)setnd pagi aapRippesnui xe y
Away from the main valley of the Orwell and Gipping th
residenti al , -440rm aAB@u ladbeorutc|3a0y (di amicton) caps the ver
of ipédw(appr ockOmaA®@R)ly.ow0t hi s sands and grMarey sofovtelrd ay
mi nor watercourses are fed by springs Oveui ng mfer srmamtehe
watercourses have eroded stgepnsodedethi hemargreas!| eys

Ri skFloofodi ngSuf f aMa¢e er ( RhoaFpSpW) n g

The Environment Agency has undertaken modelling of sur
produced mapping identifying and clerssfilfoyddigng:hose ar e

1T 3.33% annual probadidghty (1 in 30 year),
T 1% annual probabidmedyoutnl in 100 year),
1T 0.1% annual probabibloowt y (1 in 1,000 vyear)

Appendi x AQ&FUllpueseent the Risk of Flooding from Surfac
the | BC study area in combination with historical surfa

24 Light Detection and Ranging (LIDAR) is an airborne mapping technique, which uses a laser to measure the distance between the
aircraft and the ground. Up to 100,000 measurements per second are made of the ground, allowing highly detailed terrain models to
be generated at spatial resolutions of between 25 cm and 2 m. Environment Agency's LIDAR data archive contains digital elevation
data derived from surveys carried out since 1998.
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5.8.3

5.8.4

5.8.5

Project number: 60612179

The RoOFSW mapping for I pswich illustrates the risk of
Bor oudgte. surface water fohpbwsofheheatandl andpagcumul at
depressions created by ditches. Additionally, surface

net wor ks.

I't should be noted that these maps are basad dnh utvomadgr
fl ood Hoayesv.er , -wmbeell ed watercourses are present, refer
a good starting point to identify potenti al areas of f

Surface Water Management Pl an

The Surface Wat er®fMam algpaneiad e Bé Atn 525 properties are at
fl ooding Thme | WM p tBi4f iseid cat chment s .aErachs wtalse aBesrecsgh

against a set of <criterarataencdruaete a | ist of 10 prior
T London Road t o Lnadv ethahda ne i Ryoha dR oaa d

T Ancaster Road/ Burrel!l Road

T Lovetofts Drive to Lagonda Drive

T Worsley Close/ EIl enbrook Green

T Swinburne Road to Bramford Lane:

f Coltsfoot / London Road / Campion Road

1T Portman Road area:

1T Mai denhall Approach / AReapuer/ SWheest éa®BeRsae@ad

T Chesterton Cl o&e Cobu8tt :Catherine

1T Bel stead Road / Lanercost Way:

These areas have been studied in detail and an acti on
for alleviating flooding itow rtlkedsecatbasedhdcsuagoésusbw
gardens, smal l extensions, etc) whiFoh| oswowmlgd t dles & WMPy e
Anglian Water have i mplemented a flood relief project
Dri.ve

Extracts from the AWMENChire i ncluded in

Cross Boundary Surface Water FIl oc
A review of the | ocal topography (Appendix A Figure 1)

interactions between | pswich BC and the neighbouring L
Suffolk Coast al area of East Suffolk Council
1 Surf acteerw runoff from Babergh District flows into th

of the Belstead Brook and River Gipping.

T Surface water runoff associated with the catchment C
boundary bet wed nMild sSwi fcfho lak .

T The headwaters of the Mil!/l Ri ver catchment are withi
surface water sewer net works drain east into the Mil
area of East Suffolk Council

Peak RBRalntntensity Climate Change

For the purposes of both site |l evel and strategic fl oo
all owance should be applied to rainfall allowances to
devel oppmentc htanges in the climate could have.

% suffolk Flood Risk Management Partnership, June 2012, Ipswich Surface Water Management Plan, Phase 3 Report
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Tabb2Peak rainfall intensity allowancesl19%0 smaX%¥¢l iame) ur
Appl i es Total potenti Tot al potenti Tot al p o
all of anticipateé?2O0sh anticipate@?0sh 0 change
Al |l owan (2015 to 2 (2040 to 20| antici pat
catego t h@20sB 0 ( 2
to 2115
Upper en 10% 20% 40%
Centr al 5 % 10% 20 %

TheOFRSW mappi ngi dolesdemoa specific scenario to determine
the risk of surface,awatamrgef lododihmg.e Howeanadr probabil ity
model | ed, 3. 3%, 1% and 0.1%, and ther & worudg liitnei sasp@ssi
substituferdahaséet AEP +oclpirmati eclhangedi cati on of the

change.

586 Resi dual ri sk of surface water f|
I't is important to recognise that the hricsakn onfe vfelro dodei nfg
mitigated, and there wil!/l al ways be a residual ri sk of
i mpl emented to protect an area or a particular site fr
number ofripok emad¢tadrs including (but not | imited to):

T a flooding event that exceeds that for which the sur
e.g. flooding of the sewer netwobk) resulting in over

T flooding of the wourkf aluee wat dracrk of mai ntenance or b
1T gener al uncertainties inherent in the prediction of

Measures to mitigate this rdd9idual risk are included i

59 Groundwater fl ooding

59.1 Geol ogy

Dat asets have been obtained from the Britishewelbl ogi ca
identification of the bedrock geol ogy and superficial
Appendi x 1Aard ghit @uversepect i vel y.

Bedrock Geol ogy is the consolidated rock underlying th
more geologically recent deposits (typically of Quater
such as floodplain depasiat sdrbéachUsderdsyand glol ogy ¢
and nature of groundwater in an area, and therefore po
al so i mpact on t he-bpacstealn tdiraali nfaaggre isryfsitletnrsat i on

The Bedr ock Geplshgow nmatpeipri mary solid deposits are thi
Lambeth Group, theaNgoRern& todQuate Thames Group. The s
group i s summarised bel ow:

1T TheambeGrhowep assi fication is ay,pisialtl,y Scaonup oasnedd Grfa v

1T Thbleogene to Quatémnsaiyi Ratkon is typically compos
Cl ay;

T Theghames Grawspification is typically composed of C

26 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#types-of-allowances
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5.9.2

5921

5.9.2.2

Project number: 60612179
T Thewhite Chal ki Subgmpfongp€ldal k.

The mappindli Apphieguri « A shows the NaodenhlketdDh®umas eGmau
be predominantly found to the north, the east and the
and the Lambeth Gr oup cahraen nleoc aoctfe dt hbee nMaaitnh Rihveer s .

The Superficial De ploZs i Apsp emadpipx nAg) (sFhiogwsr eAl | uvi um, Crag
Gravel, Ri ver Terrace Deposith alnhde TGlladcitaol bSa npd easnedn tGr
Ti || suproditcs acoder the majority of the Borough to th
Borough.

Hydr ogeol ogy

The primary source of groundwater flooding in | pswich
overlyingl RedsCanhgnsudefut heopcesence of aquifers as a
source.

Aqui fers are defined as | ayers of permeable rock or wun
capabl e of storing and transportingoffathe hedatvi biues ao
|l ocation of aquifers is important as they can provide

The White Chalk Subgroup found within the study area i
GecondarydPRPhdqgBEnvieronment &genmay adgdads:Ahasfer

1T wermeable | ayers capable of supporting water suppl
in some cases forming an i mpdr.tant source of base

Groundwater flood ri sk

Growmd er poses a significant risk of flooding to some
associated with the White Chalk Subgroup and the Lambe
geol ogy wunderlying the i mmedriavteer sariena st hseu rsrtouudnyd ianrge at.h e

The bedrock and superficial deposits which influence t
shown in Appebhfhind AlLgRIirgegur e

Groundwater flooding can be associatedswpehficsahgdwpbd
(such as river terrace gravels), typically found in ri
l ow |l ying areas (otherwise isolated from the i mpacts o
type of mhByhyoodtog al ong the bottom of valleys where mai
fluvial flooding, and | ast | onger than fluvial floodin
of fluvial flooding.

Groundwater fl oodiagr eam| tal sfo tote uwatasr table in a bed
as a result of extreme rainfall. Chalk aquifers can ta
react quickly to intense rainfall, htolweveur oace, tfhleogd
can | ast several mont hs.

El evated groundwater | evels in the aquifers can often
topographical |l dwypodmht ®yssuch as

ASt GWF Mapping

The area susceptible to groundwated f | badi rsgtrmea pmiing s(c
map showing where groundwater flooding could occur on
maj ority of the grids mapped for I pswich to be classif
groundwater fl oodisnog.s hTohwes ntahpep ieragsdd amar t feofsolup dwi ch n
susceptible to groundwater flooding.

I n particular, the grid between the Horseshoe Sluice a
the River Orwell) wup t o otalde r®@iuwmida bDruitv & oa rhca vido rt vhiec hi Ryt
percentage for groundwater fll3@lbbsdongh¢w. most5066f t oh & 586 e
embankment of the main rivtehhesl allii Réver h®r Rievén Giophpiengl
50% susceptibility to groApdwate g dflemro dtimeg .p Rred ent & gpe tH
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Retro fitting of infiltration type drainage for existi
fl oodingraasi hg sea leefireil sk wiid |l dwecrr esarseas. Some i sol at
been identified that close to the Gipping at Yarmouth
are below between .3.8m and 3.4m AOD

Reservoir Flooding

The Environment &RA g énl aofo ddi antga sfertdanv aRelseelrlveoions t he | ong t e
mafi dentifies areas thrattromulé st bef dil ooaded i &l ease the
mapping shows the pond near to Mustar Hdmsei anhdatheeFr
boundary of Babergh District nlkeavettohée¢é hpotsewntihalrnt ol @
i nundation that would Howewuneort proolper ©Oi wal lwi ¢ hti mad pswi ch
at kri(Applencdigtyr e 1

27 https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
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6. Assensesnt Re$ 1 diuadFRllo o d
RiI s k
6.1 Resi dual Ri s k

Since 1977 defences have protected I pswich from many s
when fl oodi ngSilmcd tolcec uoamem.et iiom 201 % haen dh etwh Baasrs ceai at
defencmprovements along the channels of the River Or we
from an even greater standard of protection against ti

However, there remains a risk that these erdddmies can
remaining risk diesircbelrrreidsk o as a

The probability of tidal flooding due to overtopping
but the consequences, i f flooding wkerwi Itlo boec chuirg h easrte w
moving or deep floodwater could rapidly inundate and d
At present tidal flooding will most | ikelpgrobalry dlur om
a Noryt dérrlé¢ct sapul d be noted that it is not possible toc¢
Before severe flooding occurs, it is |likely that advan

responders may be attendi ngagexs, dehyisngndebwvi g gamage
di sruption or eWvhen Grnwen If aBrli degtec . may be cl osed with t|
Ef fects of the storm would be regional or national

I ncreased storminess igudrnd&kyelgr toevercirtemasef tdttorfmesur
potenti al

I n gener al consequences of severe tidal flooding are |

1 Death and injury of public, especially children, the

1T Death or injury of emergency service staff,

1T Destonmcand damage to vehicles, buil di igwch poasspswe ron
supplies, or fire stations,

f Destruction of vegetation including itroemegs |arsd itnlge olrT

permanent once sad.t enters the groun

Sewage would escape and mi x Jameaalstphr etaadz awridsh. t he f | oc
Uni nsurabl e buildings and contents

Reduced Property values

Long term damage to regeneration plans

= =4 4 -4 -4

Damage to Economy
f Long term damage to heasthessused by anxi ety and

The chance of people being exposed to floodwater depen
vehicles. Psbopteednbmul di ngs malyf sttlagy adbroe ei f | toloed d pere
st obeyl dihnegys ,wi | | Ibfe tehxepyo saerde i n basements they wild/| be

The degree to which people are exposed depends on whet
and whether there are focussed emergency response pl an
new developments in accordance Swichhdblcemeotal wRési i iné o
of the advised response to take i n a f ewvaegweardn éd efalcdhod,
inundati on.
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6.2.1

6.2.2

Project number: 60612179

Whi |l st -warfnlicmgd sc heme niost aewaeirlyaobnlee wi | Mamy cpe ovpel @ tp aogsiar
through flood risk areas in cars may not to receive a
Orwell Bridge is closed).

Even those who receive warnings and |live in multi stor
appropriate way, children or others may be attracted t

move their cars from basements.

The speed of onsempavdtl lorhawhetahaerajpeop| e Whreea ee xopnosseegd t
i s stlhoew wi | | have time to | eave the area. I f a defence
high risk.

Vul nerabl e people are |l ess abl e atnad wipe tbhreamooteh @mr o nien
injury.
The assessment of tidal ri sk considers frequency, haza

Model I i ng

Suitability of ‘breach modelling

As parR0dfl, vees$SPRA 0ofl gshwi ch B€CheomMmi ssiown&doup to sli
the Environment Agency | SI'S TUFLOW model and use this
existing and future defence scenari os.

As par tSFRlAptdlaitllee Environment Agency haveal ynideheaken a
prevboeach modelling which has confirmed that it is st
breach | ocations, widths and invert | evels specified.

This conclusion has lpeerradi agntheadhutyeathwern e uded eist u
20InModel l ing when compared to the subsequensti n2iOlla8r nfoodre |
the 0.5% AEP cli mate change event and are sl,ightly | ow
shown in the box bel ow.

This means that the tidal vol umes entering areas of |p
fl ood propagation |l evels, flood hazard and fl ood fl ow
the | ast SFRA, thercdhamagesheéeean | vicadi fgirmamtd | evel s with
path from the breach | ocation or to reduce flood stora
writing, there are no known areas wher.e ground | evels

Comparison of tidal | evels

Th2a009 mo¢elhbl tunsgewd t he f ol |l owing tide | evels fc
Breaching dfeftemepedsutt u215 Barrier construction)
-0.5% AEP (1 in 2O02ymaAQDNnNt i2dd 0l evel

-0.5% AEP (1 in 2®DO2§maAQPDNnNt i2dé® 0l evel

Th2g018 Stour and Or(eltlh CGloeahsethacle,sWhoidcsH | ncl ude t
defences associated with the Barrier) give the

-0. &R 1 i yep0QoOo4.812m AODN.tide | evel
-0. 5A&ER1 i yep®0Q15.827m AODNI tide | eve

Breach model |l ing parameters

As noted above, for the purposes of informing this wupd
Hal crow | SI'S TUFLOWnmd dieleldi hg ¢2@02)011 SFRA.

The 2D TUFLOWvmbdpkd to simulate tdhendralalcyh lbds fd ob@ o
mi ni mum @midd lwaisdaé¢ using 2008 LI DAR data suppl emented w

Prepared for: Ipswich Borough Council AECOM
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railway bridge at Whermuntdeadi Rd ngr hwalserecently taken pl
Ranel agh Road by pawiBClpr oduced by I

Breach and open gate | ocations were chosen based on th
ti h@0@a%)d where the head bof tvhet esrheredt giin ed defences i s
ground | evel on Tthhee el aved vea rAdyvicieden.wmenth Agency al ong wit

assumptions:

T A width of 20 m for the breaches in hard defences
T Breaches are asgqumed tdefdkceawel acpl | apses to ground | e
commences or when the maximum tide/fluvial water | ev

1T Breaches are repaired after 36 hrs.

T Where gates have been represented in théaropgmhopositie
simul ation.

T Large buildings close to breach | ocations identified
l'ikely to influence flood flows. These are represent
the obstrutobwenand BSastafje within the buildings.

T Mann&imag or buildings is set at 0. 1.
T The initial water | evel in the Wet Dock i s assumed t

T The prdéaiplpdsi ed in the bstawm imodéElIlgieig ar e

Halcrow Surge Tide Levels from Water Level Study

——0.5% AEP Tide @2110 ——0.1%AEP tide @2110
0.5% AEP Tide @2010 0.1%AEP tide @2010
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Fi gwldi dal profiles applied in breach modelling (Halcro

6.23 Breach scenari os

Four base model s wer e idePOedh o p addleasrcer i200e0d9 ,a sl PfOoll | ows :

| POl represents the existing situdti omcdtudtelse tthiemd&asft

bank defences, | arge buil di ngand nr ail soesde dgbrhdown dnoltlegM etlos .b
was used to simulate fully operational, overtopping an
2010 antMu211@®@le breaches were not considered. The subs
East siusneals t o b&i vaen 3t.M8Ben.subsequent i n\iS,e mehntsa thiacsne onfo dte
is no longer relevant to the SFRA.
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I POhcludéslthempl ementati on of the Flood Deéfhémsce i Mh@nac
including the constriction in the New Cut East at the
repaired defences at New Cut East, a flood gate at Whe
devel opmenan pl henredrt h dRtnkke uBsitdg@a mwhi ch raises the ¢
6m AOBt the time of model devel)olphmesntmotdheils wwass uaste dS HLoA
scenarios at 2015 and 2110 al(lThaes spurnoibnagb itlhiet gb dorérfitehre ibse
open i s | ow ausp sseyvsetreamls babarcek sphloaun nde db)e. not ed t hat the ma
the north bank upstream of Stoke Bridge) has not been
to former SHLAA sitémAMODwas not raised to

| P03 r eptrtees efnul | i mpl efm®M@at ders cofi btelbeuftort hliBE0O 2 i me t he
Barrier (iis. er.aiisredoperati on)

| P04 r epfrelslenitmpl e me rFtDavt@ii atnfhMNefw tCluda r Bad rdreide raisnsghm
fluvimpi npust atopear awaisngot

Not Bhe three base model s, |l P02, |1 PO3 and | P04 are all

maj or devel opment on the north bank, upstream of Stoke
defence ttd &GmMmAQD.d be noted that this development has n
phaddoerefore, there is m@ontderitl ioonld fsdarortalge fclagwcp dtyh s h o\
scenarios to be sl ightdiyt ureotdii dribeid$l o oveotme rtrheemaciunrsr etnite b e«

data at the time of writing and is considered suitable

sites at the strategic scale. As site dokhadapbldes are

consi derbateiacrh @fssessments to inform devel opment | ayout
Prepared for: Ipswich Borough Council AECOM
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Tab6-EModel | ed breach scenari os

Not e: Ful I Wet Do| Breach Breach Breach Breach|Rail way Gate i

oper at Lockat e| West En Prince Bat h St new Ea West Ba| Wher st ¢
Presbay Scenario l eft of (Il eft bridge area (nNBank de| defence|Rddef en
2015 bank) bank) [or Red open Il eft o

Climate Change S left o

account for chan

’BROO ‘BROl BRO 3 BRO 4 BROS5 BRO 6

Base Scenario | ed Annual Exceedance Probabilit

| P®1 Defences in plac|{2016.59%20580. 5% |20580. 5% [2050. 5% [2050. 5% |2050. 5% |2050. 5% 20580. 5%
including the up|2050.1920580. 1% |2050. 1% [2050. 1% [2050. 1% [20580. 1% |[20580. 1% 2050. 1%
West bank defenc|2180.59%2180. 5% |[2180. 5% |[2180. 5% |2180. 5% | 2180. 5% |[2180. 5% 2180. 5%

2180. 19 2180. 1% (2180. 1% |[2180. 1% |[2180. 1% |[2180. 1% |2180. 1% 2180. 1%

Il P02 pswich FDMS inc 2050. 5% | 2050. 5% | 2050. 5%
pumping station 2080. 1% 2080. 1%  205850. 1%
repairs to New C 2180. 5% | 2180. 5% | 2180. 5%

Wher stead Rd fl o 2180. 1% [2180. 1% | 2180. 1%
devel opment with
def enRBeersr.i er oper

Il PO3 Il pswich FDMS inc|205850.5%2050. 5% 2050. 5% | 205850. 5% 20580. 5%
pumping station 2180. 19 2050. 1% 2050. 1% | 20580. 1% 20580. 1%
repairs to New C 2180. 5% 2180. 5% | 2180. 5% 2180. 5%
Wher stead Rd fl o 2180. 1% 2180. 1% | 2180. 1% 2180. 1%
devel opment with
def enBeersr.i er cl os

Il P0O41 pswich FDMS inc| 2180. 59
pumping station 2180. 19
repairs to New C
Wher st efaldo Rddlg at e,
devel opment with
defenMmeosg yet con
Barrier closed a
not built.

2 The Ipswich Flood Defence Management Strategy was completed in 2019 with the opening of the new Barrier at the New Cut. This scenario is no longer relevant to the study area.
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Football
Ground

{Ipswich
Town FC)

O Whery
~Cofus  Quay Ql;n.w.

aring

Gippeswyk Park 9 V“""‘

——— Flint whyps Tovell's Wharf
e Darf __Ovell’'s Wha

End |
& g
Transit |
Shed |

) g
 BRO4Bath St "o~

/ Timber
Q

wnos §

T AenD 1S9M

F
P

g B

' & E
'\%{ g 5/ Riversi
\—ztos g . Recreation Ground - 9
" P T
%? 'BRO7 Wherstead Rd Gate -
v Park /
Halifax v/ L
Junction /, ENT ROAD
{
Sports Centre (/ Business Park
& The Willows &N, Maigbiplls Fo / /\,Fe‘:vrﬁc;'r:nnl:nl 7 VEDWAY 53|
Fi gw22B8reach | ocations along the Orwell, 1 pswich
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For each arModteHesi b8P0&8, a range of br eambdsl bedgalTkesai

are shown andFidgeGse@mitbh b@®lei WNow t hat the | FDS has been

the base mbldR04& MR i n rel evant to the study area.

As noted previously, a sensiQ.i5%tAER htecc kt hhea sg doaere n2 Ima0d

in 2808)nst 2018 modelling. This has confirmed that
model | icognparati ve to the 2018 modelling and for the

W
p

climate change wil/| be refecowndtitmg afsont hel Om&te AEIRa B g (

the year 2118 (as opposed to 2110).

Hazard maps for the foll owing scen9Th e sr easruel tisn cfl ourd etdh e

0. 5% IAEE®I udi ng cltiomathe heameg éblelen mapped.

| PO2 i Bar Open: BRO2 Breach at West End Road

| P0O3 Barrier Closed: No Breach
PO3 Barrier Closed: BRO1 Wet Dock Gate open

| P03 Barrier Closed: BRO6 Rail way gate in West

= =4 4 4 4 a4 A - -

| P04 Barrier Closed, S not operating. No Breac

6.24 Hazar d Maps

iFl ood Wdesacdi bes the conditions in which paspbe are
on depth and velio(cniotty tohfe frlactoed waft erri se of fl oodwater)

DEFR® Fl ood Risk to Pedeplwawmsidinasesessiving ri sks t
areas. The formula below is used in the assessment
The variation in hazard rating is mapped and sused

| P03 Barrier Closed: BRO7 Wherstead Rd Gate open.

| P02 Barrier Open: BRO3 Breach at Princes St bridge
| P02 Barrier Open: BRO4 Breach at Bath Street (riagh

| P0O3 Barrier Closed: BRO5 Breach at East bank def en
b ank

p e
to
at

standard practice to assess risk using the above haza
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Hazard Rating (from DEFRA FRA guidance for new development Fd2320/TR2 table 13.1)

HR=d(v+0.5)+debris factor HR Degree of Hazard Description
Caution - Flood zone with
Caution shallow flowing water ar or
HR=<0.75 deep standing water"
Danger for some (eg: Children) Erafnagslte;l-o\fvlizgdvfaotgf WEHERD
0.75-1.25
Danger - flood zone with deep
Danger for most people fast flowing water
1.25-2
Extreme danger - flood zone
) Barigerforal penple with deep fast flowing water
Velocity (m/s)
Dehris
Depth (m)|Factor
0.05
0.1
0.2 ¢
0.25 s
0.3 1
04 1
05 1
08 1
08 1
1 11
149 11
2 1
25 1
3 1

Hazard maps at a small scale are incl uRweldl bwsilmemd t o en
hazard maps for fully operfdppgemdailxdeésent.®s BoeldAEIl ud

IPO2 Ipswich FDMS with Barrier Open

Scenario AEP At 2015 (present day) At 2118 (climate change)

BRO2 breach into | 0.5%
West End Rd

0.1%

Prepared for: Ipswich Borough Council



Strategic Flood Risk Assessment

BRO03 0.5%
Breach ad;.
Princes Street
bridge into
Compartment J

0.1%

BR04 0.5%
Breach into Bath
Street
Compartment

0.1%

Overpiompg Occurs in

Prepared for: Ipswich Borough Council
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IPO3 Ipswich FDMS with Barrier Closed

Scenario AEP At 2015 (present day) At 2118 (climate change)
BROO 0.5% | No flooding upstream of barrier. ! -
No breaches or For downstream of barrier see BRO1 below:
open gates T
fully operational
0.1%
BRO1 0.5%
Wet Dock Flood
gates left open
0.1%
BRO02 0.5% Considered below in barrier open scenario.
Breach into West Unlikely to occur with barrier closed since water levels in the river channel upstream of the barrier are
End Road limited - due to the low level (4.25mAOD of the New Cut East Defence.
0.1%
BRO03 0.5% Considered below with barrier open Considered below with barrier open
0.1%

Prepared for: Ipswich Borough Council
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Breach adj.
Princes Street
bridge

BRO4 0.5% Considered below with barrier open Considered below with barrier open

Breach into Bath
Street area

0.1%

BRO5 0.5%
Breach at new
East Bank
defence

0.1%

BRO06 0.5%
Railway gate in
West bank
defence left
open.

0.1%

Prepared for: Ipswich Borough Council
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BRO7 0.5% Tide level too low to breach.

Gate @
Wherstead Rd
Bridge left open

0.1%

IP04 Ipswich FDMW with Barrier Closed, Pumping Station not operating

Scenario AEP At 2015 (present day) At 2118 (climate change)
BROO Future 0.5% Pumping station probably not required until

fluvial pumping 2035 to 2053.

station

inoperative

0.1% Pumping station probably not required until

2035 to 2053.
Tab6-2provides the resulting flood levels in the Villag
These provide an indicative comparison of risks assoc

Prepared for: Ipswich Borough Council
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Tab6-3consi der s
nes

out !l i

Tab6-2Fl ood | evel s predicted Dn5@ompaeetmantce prababHIl it
present day (2015) and future scenario (cc to 2118)
o o) j— a
o «
o . =
& °ll <ol e =
© s = c
e - — ey Y— o
m = > - (&) () >
o < © 5
« o ®
$ o © = =
v - o - e
m .
e m
Barrier Barrier Rai
Maxi mum Fl ood Level Reac
YealPresenH We 0 4.2 0 0 0 0 0 0 0
/ day (2Dock
tidT_d |
lev '9€
4. 25mA
J 0 3.5 3 3.3 0 0 0 0 0
Vi ||
Climat 0 5.2 4.9 4.8 4.9 4.1 4.5 3.9 3.9
change
scenar H We
(2118) bock
Tide || J 0 5.2 4.9 4.9 4.7 3.6 4.0 0 3.6
5.28mA vill
The tabl e isnhavhse tphraets e n20 Jd5echye <hd ggrheersito f(l ood | evel s r est
fl oodgates were |l eft open.
| f Balhei er i s open AND breaches develop at West End Ro
there will be I ocalised flooding 4dcmopmaompnemtt médnt J but
I f sea levels ri 8eompapteéntsed, &b appear to be affe
some involving breachediietoBBROHe(Babmp8&ttmenh)sand BR
West Bank defence).
For BRO4 thilse iNevw eCuatuskeartri er i s al so assumed to be c
New Cut East defences and floods into the Wet Dock.
For BRO6 the New Cut barrier is closed but fl oodwater
then overfl owsesoviert of hteh ed erfievnecr channel wupstream of th
channel eventually overtops the New Cut East defences

r el ate avceh
for

t he
suggestions

roi fs ktshaes sbaocei aagshetde awhidt ihl ur es
controlling the residual ris

Prepared for: Ipswich Borough Council
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measures appearTher belopreeacdrneadxi sting or possible
residual risk.
A framework of further measures to manage residual
Sect8TMmi s includes safe access requirements based
scenari os.

Tab6-2Assessment of re€odtabl si sks and

Existing or planned controls Consequence Chance Suggested additional controls for
(High/Med/Low) consideration by Ipswich BC or EA

Gate is operated by the Orwell Navigation Service; M Operate at lower tide levels giving more

adjacent control building is manned 24 Hrs. 7 days warning/time to force gates shut.

per week
Further improvements to emergency

Mechanism and gate recently replaced by the EA. plan.

In event of failure, flood gate could be pulled into

position by hawser/ vehicle. Flood sirens

Emergency planning. All subject to discussion with the EA and
ONS.

Gate will be operated frequently so failure in a

major rare event is less likely.

EA6s Fl ood Defence Manac¢ L Flood sirens

includes for future maintenance/ replacement and

includes backup systems for power and hydraulic

rams and allows for possible risk in flood warning

predictions.

New Cut Barrier as above. L Raise landward ground levels to further
reduce unlikely failure of piles. (Possibly

EAGs Flood Defence Manac funded bytPIannlng tariff/Section 106

includes for future maintenance/ replacement. agreement.)

Structural design.

New Cut Barrier, EAO&s FI L Proposed new development on SHELAA

Management Strategy includes for future site IPO47 was approved by the planning

maintenance/ replacement committee March 2010. It includes
raising and replacing much of the
defence in this location.
Short lengths of exposed sheet piling
will remain adjacent to Stoke Bridge and
Princes Street bridge.
- Raise land ward ground level to
further reduce unlikely failure of piles.
(Possibly funded by Planning
contributions.)

New Cut Barrier, EAds FI L Construction of high-level Riverside

Management Strategy includes for future walkway or safe access.

maintenance/ replacement
Consider similar on Island site.

EA6s Fl ood Defence Manac¢ L Red 7 gate i warning system/

includes for future maintenance/ replacement. emergency plan.

Modern structural design, safety factors, and earth

bank on landward side Ensure ships are secure, including any
on slipway.

EA6s Flood Defence Manac¢ L Warning system /Emergency plan

includes for future maintenance/ replacement.

Modern structural design, safety factors, and earth

bank on landward side

Prepared for: Ipswich Borough Council
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EAOGs

includes for future maintenance/ replacement.
Modern structural design, safety factors,

Fl ood Defence Mana¢M L Warning system /Emergency plan

EAOGs

includes for future maintenance/ replacement.
Modern design, safety factors,

Fl ood Defence Mana¢M L Warning system/ Emergency plan

6.3 Speed of Onset and Durati on

Fi gures showing the speed of onset and duration of fI
Appenddi x

6.00
5.00 -
4.00 4
£ 300
2 —Tide level (m AQD)
T_' —— Flood level in compartments H&J
-E 2.00 | Lowest
=
1.00 4
0.00 -
-1.00 T T T T T T T T T T T T T T T
o wn o w (=] wn (=] wn o w o wn o wn o wn o wn
£ e 2 2 5 8§ ¥ & 8 &8 8 5 8 3 85 8 %
Time (Hours)
Fi gw38peed of onset and duration, compartment H and J
Fi g6-Bies an example for ddmparet mernted Jofamd sH.te i s know

Prepared for:

and duration can be dedgeeaérfal omtthiee spreaphof onset fr
ofvert opping to peak f |Tohoed d uerveetli owsa rodafre Shlaoypr dtimrg2%0 .Hour

Fl oodwater | evels will rapidly reduce as fl oodwater f
fl ood | evel reaches the dbedheinrcd tlheer ed ef erhcee st rvaiplple df adal
which is |ikely to depend | argely on whether gulley g

Ipswich Borough Council
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/. Sequenti al
7.1 Sequent i@verTweisdw

and

Excep

The sequenti abdeappabaob tsoh designed to ensure
flooding are developed in preference to sites at
sites that are inappropriate on fl @ddthieslExgreptndn. TE
where required will ensure that new devel opments
clearly outweighed by other sustainability dri
The Sequenti al Test requrirel afn fulhd e dsionug hickbise tg une ¥
as wetlHe awsul nerabil ity classific@ahi anSBRAtpberopIroe®sad
assessment of flood risklpbodmralsk soalmeesbihitpswilalbs
in thar PP@r dsiearbil-ted
The fl ow di agrRimg plried sl eunstterda tiense nhtoiwa It hTee sSeqgour oces s
applied to identify the suitability of a site for
Where it has been determined that the Sequenti al
reasonabl e aatwiVeabstietas tiemnan area of | ower fl ood
| ocaTebl;2shoul d be used to determine whetheed.t he
|
Is the site in Flood Yes
Zone 17 (Low risk of ‘L
fluvial flooding)
s th Is the sitefalternative
No X S t?re a? ) Yes site at low flood risk | Yes Sequential Test
a;;gs %’snz ;a;n from other sources? is passed
T - (Use Table 4-1)
N
i ° Mo
Is the site in Flood ¥
Zone 27 (Medium risk €3
of fluvial flooding)
No Is there an Yes
alternative site in
Flood Zone 27
| No
&
- Is the site/alternative Is there an
Is the sitein Flood ¥, i . No . Y Is the alternative site
Zone 3a? (High nisk of s fsrgfnagtfgggﬂgcg:l; ‘g‘\:’efrlr;la)t(\jv&ilt;oa% = unacceptabledue to other
fluvial flooding) Yes (Use Table 4-1) other sources? planning constraints?
No Is there an —
alternative site in Mo Yes No
Flood Zone 3a? Yes
N I'No
Is the site in Flood Zone
3b? (Very High risk of
fluvial flooding) Yes
Is the proposed
Yes | development type suitable -
for this flood risk? Consider
(Use Table 4-2) original site
Sequential Test Yes L No
is passed
Exception - Consider alternative site
Test Required Revise proposed
i development type or find or d%verlcu;l)(mesnt typet a‘nd
\L another allocation site. undertake sequentia
Teston new site.
Yes Are parts 1 and 2 of the No
Exception Test Exception Test satisfied? T

Fi

guwialAappl

vers.

is passed

i cation

Prepared for: Ipswich Borough Council
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TabT7-BFl ood Ri

A\VATH|
Cl assi

ner ab
fi

Es
cr

Essenti al
I nfrastruc

Es
op
pr
ti

Wi

sk Vulnerability Classification (PPG)

Devel Uses

opment

sent i
oss t

transport infrastructure
area at ri sk.

(ing

to be |
el ectric
treat men

ch has
udi ng
wat er

sent
erat
i mar
me s

iiahfuastiaoggture whi
ional reasons, incl
y substations; and
of flood.

nd

tsu.r bi ne

Vul|Po

t e

Hi ghl y

Em
B a
Ca

I n
ne
f a
i n
ot
fe s

stati
mmu n i

Il i ce
|l eco

stati
ations

ons, ambul ance
cations install

ons angdg
requir

ergency dispersal points.

sement dwel lings.

ravans, mobi |k homes iamtdermpdaed f or per

ations
|l ocat e

st al
ed t
cili
st al
her

sent

requiring hazardous subst
such installations for &
es, o&r wsudh einregstgay! liantfir@arstructu
ons, t hatsirdeeq uiorceatd coansst,alororn
fl ood risk areas, in these i
eDpfrastructur

Mor e Vul ne

Bu

L a

Si

Hospit

Resi
ser vi

establ

Noir esi

tes
and

de
c

al institutions
homes, prisons

nt i
es

suck Asmeesi d¢€
and hostel s.

ildings used for dwelling
i shment shoméelgst cl ubs

houses, st

and

U

denti al uses for health services

ndfill and sites used for waste manag

used f orl ehtolciadraayv aonrs sahnodr ts @ragii i g ,c

evacuation pl an.

Vul Po

fl

Less ne

Bu

La

Mi

cafes,
resi

Wast e

l'ice, ambul and f i stati whi

ooding.

ance re ons

ildings used for shops, financial, pr

h oawd ys,d dfafkiec es, gener al i ndiust

denti al i nstifnarnre onmslomeomd abh hedmleyd a

nd and buil dings used for agriculture

treat ment (except faodfFitieand ha

nerals working and processing (except
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Wat er treat ment works which do not need

Sewage treatment works (if adequate meagq

sewagendgurfl ooding events are in place).
Wat-Eompati|Fl ood control infrastructure.
Devel opmen
Water transmission infrastructure and g
Sewage transmission infrastructure and
Sand and gravel working.
Docks, mari vas.and whar
Navigation facilities.
MOD defence installations.
Ship buil ding, repairing and di smantl in

and compatible activities requiring a V
Wat-based recreation (excluding sl eeping

Li feguard and coastguard stations.

Amenity open space, nature conservation
recreation and essential facilities sug
Essenti al ancillary sl eeping oequeskedelb
this category, subject to a specific wa

Tab7-2Fl ood Ri sk Vul ner abidonpya taidbd PREltoyod Zone

FIl ood Ri Essehti Hi ghl Mor e
Vul ner abi nfrastr| Vul ner Vul ner

Classi fic

1 Vv \Y, \Y, \Y \Y
2 \% Excepti (V \% \%
) Requi r et
c
,3 3a Exceptionu Excepti (V \%
Requi red Requi r e
©
g 3b *|Exceptionu U U V*

Required?

V - Development is appropriate U - Development should not be permitted
* In Flood Zone 3b (functional floodplain) essential infrastructure that has to be there and has passed the Exception Test,
and water-compatible uses, should be designed and constructed to:

- remain operational and safe for users in times of flood;

- result in no net loss of floodplain storage;

- not impede water flows and not increase flood risk elsewhere.

7.2 The Exception Test

The purpose of the ExceptiobhhEesatppilsd ctad i @ems wif e tthlkeatS,e qf
new devel opment is only permitted in Flood Zone 2 and

Prepared for: Ipswich Borough Council
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other sustainability factors and where the devel opmen
climate Fomandhe. Exception Test to be passed:

T Paritltl must be demonstrated that the devel opment pr.
the community that outweigh flood risk, informed by
and

T PartA XZs$peci fic Flood Risk Assleats meme dnavsel adepmemtst wis
safe for its |lifetime taking account of the vulner a
el sewher e, and, where possible, wildl reduce flood r

Both el ements of the test haovéeet alhecmadde dorf dpre r dbdot e le
determine part 1) of the exception test, applicants s
within the safety St aimewohiek CddeutiddMleeldo gment and Fl ood F
Suppl emenhanyg Bbeunnfgdnt (SPD)

|l order to demonstrate Part 2) of t haes BEpxacretptoifon hTee sSaf ¢
Framewor k 8)(seaitlidorbe applied and -speoinsitc aFRA as tdheéthaia
Sectllon

7.3 Sequenti al Test Statement 2

| pswich BC is currently trroatuedgygarad rRwliiewi of Ddawe |lCopr
Document (DPD) and Site All ocaOnendédraendaPbibai PEaf)nd
These two document s&wiLlblcal oPimanhenCeumadiopt ed.

Site allocations are informed by the Strategic Housin
( SHELAAY. SHELAA | ooks at known potenti al adevieiltoypment

availability \dmdar eacdlilevtatbeg Idrtiyt. eri a are met, this ass:e
provides the evidence for making Local Pl an all ocatio

I n order totakl €CGoanei i heés g wa decgdH la ISHE LA sastscess t he

l evel of flood risk present on each site and to steer
where appropri at et,hrewbiessi tgnsiodedeivegop on previously

of central | pswi bhowihieelkedasit s mav el lox@aheafibr devel o
i sher mfeearessary t o | ocat eFl 9@daiee sl e 2 evbhoegnm@caotn siinder i ng t he
neetdo regodmemwat é el @nldoictaetse devel opment in eeaarhboénl oca
emi ssions and the need to travel

Theoll owing tables identify the sites under 4 categor
T Brownfield sitegsTaibBFI7o00d Zone 1

T Greenfield sitgsTaib#pFIl7ood Zone 1

T I pswich GardeOT&bbprb sites

T Brownfi élInd Fd iotoels Zdamab-bp da@r 3

Within each tableclubtosigttdsd ®&icgvdadhbeeéesk of fl ooding f
|l .e. those sites highest upenaragdhbytwaebl e i srke thams it hers
down the t@wad are therefore preferenti al hfigrh dewellopme
sievingrefXerraihsgf bbbl owing criteria:

f proportion in each flood zone,
T within 300m o(fyes,Manon) Ri ver
T within 300m of an QOydbpangp)Watercour se

T at hi gh, medi um or |l ow risk of surfacel ynast,ernof)l oodi

2 |pswich Borough Council, Development and Flood Risk Supplementary Planning Document, January 2016. Available at:
https://www.ipswich.gov.uk/sites/default/files/development_and_flood_risk_spd_jan_16_0.pdf
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T the probability of groundwater emepgepmcet basedi ohmi n
lkm grid square)

Il pswich BC is nothabkéengormgeatriementet &afrom sites with
therefore sites within Flood ZonTehi2s ainsd a3l saor er e qgeugiuri erde
the regeneration of central I pswich, and ©b thesure br
benefits of sustainable devel opment

Il pswich BC have ideoni brewnijrRb&ad @& e Eskhioffvgnd Ti3n

Tab7-2Brownfield sites in Flood Zone 1

Site Area
Dwellings
ROFSW Low
ROFSW Medium
ROFSW High
ASTGWF

o
o
=

»
o | g
s | o
L | 2
: | s
o | <
=
()]

FZ 2 Proportion (%)
FZ 3 Proportion (%)

Area Benefitting Defences (ABD)
Within 300m of a Main River
Within 300m of an Ordinary

Historic Flood Map
IBC Historic Flood Occurrences

IP38 | 42 Bond Street/ rear of 0. Y 6 0 0 0 >= 9
2 65-71 Upper Orwell o7 25%
Street <50%

IP37 | 9-13 St Matthew's Street | 0. Y 13 | 0 0 0 >= 15
6 04 50%

<75%
IP33 | Wellington Court 0. No | 9 0 0 0 >= 21
6 garages, Beaufort Street | 06 25%

<50%
IPO8 | Waterworks Street 0. Y 23 | 0 0 0 >= 15
9 3 25%

<50%
IPO2 | Mallard Way garages 0. No | 5 0 0 0 < 25% 5
4 14
IP17 | 15-19 St Margaret's 0. Y 9 0 0 0 >= 12
2 Street 08 25%

<50%
IPO6 | Former British Energy 0. No | 17 | O 0 0 Y <25% 0
7a Site (north), Cliff Quay 38
IP22 | Waterford Road 0. No | 12 | O 0 0 Y <25% 1
1 35
IP36 | 6 Lower Brook Street 0. Y 8 0 0 0 Y Y >= 12
6 04 25%

<50%
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Address
Site Area
Dwellings
ROFSW Low
ROFSW Medium
ROFSW High
ASTGWF

(]
(8]
=
(9]
=
[
——
[S]
o
(]
=
()]

FZ 2 Proportion (%)

FZ 3 Proportion (%)
Within 300m of an Ordinary
Historic Flood Map
IBC Historic Flood Occurrences

Area Benefitting Defences (ABD)
Within 300m of a Main River

IPO8 | County Hall, St Helen's 0. Y 42 | 0 0 0 Y Y >= 12
4a Street 32 25%

<50%
IP15 | Ravenswood 1. No | 34 | O 0 0 Y Y 6
od 79
IP24 | 131 Bramford Road 0. No | 8 0 0 0 Y Y >= Ye | 27
9 04 25% s

<50%
IP30 | Prince of Wales Drive 0. No [ 12 | O 0 0 Y Y <25% 2
7 27
IP26 | Western House, Dunlop | 0. No | 9 0 0 0 Y Y >= 4
6 Road - JTS 17 25%

<50%
IPO4 | Mint Quarter/Cox Lane 1. Y 36 | 0 0 0 Y Y >= 14
8b west 34 25%

<50%
IPO1 | Co-op Depot, 2. No | 75 | O 0 0 Y Y < 25% 6
Oa Felixstowe Road 22
IPO1 | Felixstowe Road 2. No | 62 | O 0 0 Y Y <25% 7
Ob 79
IPO1 | Orwell Church, Fore 0. Y 23 | 0 0 0 Y Y <25% 3
4 Hamlet 21
IP13 | 112-116 Bramford Road | O. No [ 19 | O 0 0 Y Y >= Ye | 27
5 17 25% s

<50%
IPO1 | Peter's Ice Cream etc, 0. Y 35 | 0 0 0 Y Y >= 17
2 Grimwade Street 32 25%

<50%
IP37 | 59 - 61 Westgate Street | 0. Y 5 0 0 0 Y Y Y >= 14
3 06 25%

<50%
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(]
(8]
=
(9]
=
[
——
[S]
o
(]
=
()]

Address

Site Area

Dwellings

FZ 2 Proportion (%)

FZ 3 Proportion (%)

Area Benefitting Defences (ABD)

Within 300m of a Main River

Within 300m of an Ordinary

ROFSW Low

ROFSW Medium

ROFSW High

ASTGWF

Historic Flood Map

IBC Historic Flood Occurrences

IP12 | Corner of Hawke Road 0. No | 15 | O 0 0 Y Y Y < 25% 1
5 and Holbrook Road 25
IP27 | Barrack Corner 0. No | 6 0 0 0 Y Y Y >= 10
7 03 50%

<75%
IPO4 | Mint Quarter 1. Y 53 | 0 0 0 Y Y Y >= 18
8a 33 25%

<50%
IP15 | Ravenswood 3. No [ 12 | O 0 0 Y Y Y 4
Oe 61 6
IP10 | R/o Stratford Road and 0. No | 9 0 0 0 Y Y Y <25% 2
1 Cedarcroft Road 2
IPO8 | 240 Wherstead Road 0. Y 27 | 0 0 0 Y Y Y >= 6
0 49 25%

<50%
IPOO | Victoria Nurseries, 0. No | 12 | O 0 0 Y Y Y <25% 11
9 Westerfield Road 39
IPO4 | Former Police Station 0. Y 58 | 0 0 0 Y Y Y Y >= 23
1 site, EIm Street 56 50%

<75%
IP0O4 | Civic Centre area, Civic 0. Y 50 | 0 0 0 Y Y Y Y >= 21
0 Drive 76 25%

<50%
IPO6 | JJWilson, White EIm St | 0. No | 55 | O 0 0 Y Y Y Y < 25% 4
6 and 46-70 Cavendish St | 88
IP17 | Lock-up garages rear of | O. No | 6 0 0 0 Y Y >= 2
7 16-30 Richmond Road 13 25%

<50%
P27 North of former BT 0. Y 18 0 0 0 Y Y Y >= 24
9b(1 | office, fronting Handford | 4 50%
) Road <75%
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i
D
<
0
=
0

Site Reference
Address
Dwellings

FZ 2 Proportion (%)

FZ 3 Proportion (%)
Within 300m of an Ordinary
ROFSW Low
ROFSW Medium
ROFSW High
ASTGWF
Historic Flood Map
IBC Historic Flood Occurrences

Area Benefitting Defences (ABD)
Within 300m of a Main River

IP30 | Bridgeward Social Club, | 0. Y 15 | 0 0 0 Y Y Y >= 9

9 68A Austin Street 29 25%
<50%

IP14 | Former Norsk Hydro 4. No | 85 | O 0 0 Y Y Y Y >= 2

3 (‘Topsite’), Sandy Hill 51 25%

Lane <50%

IPO1 | Smart Street/Foundation | O. Y 18 | 0 0 0 Y Y Y Y Y >= 14

la Street 15 25%
<50%

7.1 Il pswich BC have i demgrideandd teaFdd® @Zdiwe, (nbbitngsncl udi ng

Il pswich Garden Sablt4b) shown in

Tab7-24Greenfield sites in Flood Zone 1

Address
Site Area
ROFSW Low
ROFSW High
ASTGWF

[}
[3}
=
(3}
et
(d)

—
[T}
o
[}

=

n

Dwellings
FZ 2 Proportion (%)

FZ 3 Proportion (%)
Within 300m of an Ordinary
ROFSW Medium
Historic Flood Map
IBC Historic Flood

Area Benefitting Defences (ABD)
Within 300m of a Main River

IP3 | 62 Warrington Road 0. No | 1 0 0 >= 3
72 13 25%

<50%
IP2 | 57 Henley Road and land | 0. No | 3 0 0 < 25% 9
96 torear 1
IP3 | 113 Sidegate Lane 0. No | 1 0 0 Y < 25% 1
80 12
IP3 79 Hutland Road 0. No | 5 0 0 Y 6
56 09
IPO Lavenham Road School 0. No | 23 0 0 Y >= 3
61 site 9 25%

<50%

Prepared for: Ipswich Borough Council
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IP2 | Adj 742 Old Norwich 0. No | 14 0 0 Y Y < 25% 0
86 Road 97
IPO King George V Field, Old 3. No | 99 0 0 Y Y Y <25% 4
32 Norwich Road 7
IPO | Land at Bramford Road 2. No | 55 0 0 Y Y Y < 25% 3
33 (Stock's site) 04
ISP | Land at Humber Doucy 23 | No | 49 0 0 Ye | Y Y Y < 25% 7
A4. | Lane - Urban Edge of .6 6 s
1 Ipswich
IP3 | Land adjacent Kingscroft, | 0. No | 1 0 0 Ye < 25% 2
74 Thurleston Lane 18 s
7.2 A further 3,268 dwellings are identified at the | pswi
i mabT%

n
o
o
o

Tab7-2Garden Suburb sites in Zone 1

Address
Site Area
IP One

Dwellings

ROFSW Low
ROFSW Medium

ROFSW High

ASTGWF

[}
3}
=
(3}
et
(a3}

—
[T}
o
[}

=

n

FZ 2 Proportion (%)

FZ 3 Proportion (%)
Within 300m of an Ordinary
Historic Flood Map
IBC Historic Flood

Area Benefitting Defences (ABD)
Within 300m of a Main River

- Ipswich Garden 59. | No | 91 0 1% | 0 Y Y Y Y < 7
Suburb Phase N3a 14 2 25
%
- Ipswich Garden 50. | No | 11 0 1% | 0 Y Y Y Y < 3
Suburb Phase N2 01 00 25
%
- Ipswich Garden 43. | No | 80 0 1% | 0 Y Y Y Y < 17
Suburb Phase N1a 29 0 25
%
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- Ipswich Garden 12. | No | 45 0 1% | 0 Y Y Y < 17
Suburb Phase N1b 46 6 25
%

7.3 Tables 7.3 to 7.5 show potenti al housiThg ¢tceapati Py aof
housing requirement -P6368, 800 tdiwwel kfoge da68dBti onal Il an
identified to meet housing need.

7.4 Sites identified in FI| bob@dbZThhiss 2e xaenrdc i3s earhea ss hdevnon st r
there are not enough sites available and devel opabl e
1 to meet the housi MTdheredwirreementt etso i A@nG.i fi ed as bei
Zone 2 aadbe&erhatvakenp ffoorrdsatradg e¢ owhaer e addi ti onal i nform
dept h, rate of onset and propagation of fl oodwater ac
to further inform the site allocation process.
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Tab7&Sites in Flood Zone 2 and 3

ngs
of
of

()
—
()

“—
()

o

300m
300m

Addr es s
ASTGWF

Dwel | i
n
ROFSW Hi gh

ROFSW Low
ROFSW Medi ul
| BC Hi storic

Hi storic

(]
+— c
» | <
z| 2
| PO|Hol ywel (eaR03 1.|Ye|66/19|29|30 Y Y Y Y < 25 3
4 a 2 S % | % | %
| P3| 72 ( Olyda rBdo)a t 0.|Ye 24|74, 26|45|Y Y Y > = Ye| 39
4 Cullingham Rol34|s % | % | % 50% |s
<75%
|l PllLand west of 1./, Ye|10/ 39 8 11]Y Y Y > = Ye| 24
0b Road 02s 3 % | % | % 50% |s
<75%
| PllLand east of 0./Ye| 28/42 4 3 Y Y Y > = Ye| 40
9 Road 61|s % | % | % 50% |s
<75%
| PO|Transco, sout|0.|Ye| 6247, 53/80|Y Y Y < 25 3
8 Road 57|s % | % | %
| POlLand at Comme 3.|Ye|17|0 10/10Y Y Y > = Ye 43
7 11 s 3 % | 0 0 25% |s
% | % <50%
| PO|Commerci al BI|O. Ye| 50/ 16/21 18|Y Y Y > = 18
3 Jewi sh Burial|7 S % | % | % 25%
Lane <50%
| PO|22 Stoke Stre0O0./Ye| 18 26/40/40|Y Y Y > = 22
1b 18 s % | % | % 25%
<50%
| PO|BuBbepotAl fSiRa|1l.|Ye| 48 1 99/10|Y Y Y > = Ye| 26
4 Wa 'y 07|s % | % |0 50% |s
% <75%
| PO|Waste tip nortl.|Ye 11 16/78/87|Y Y |Y > = Ye| 23
3 Ramsey Way 46|s 4 % | % | % 50% |s
<75%
| P3| 779 Cullingh¢O0.|Ye|®6 90| 4 62Y Y Y Y > = 24
5 06|s % | % | % 50 %
<75%
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Addr es s

ngs

Dwel | i

of

300m

of

300m

ROFSW Low

ROFSW Medi ul

ROFSW Hi gh

ASTGWF

Hi storic

| BC Hi storic

(]
+— c =
» | <
2| 2
| P2/ South of formO.|Yel 29182 1 Y Y Y Y > = 39
9b (| Bi bb Way 62 s % | % | % 50%
) <75%
| P2lHel ena Road 1./Ye| 332 98/ 10 Y Y |[Y |Y < 25 3
6 85 s 7 % | % |0
%
| P1 SilCmw,)] | ege StrO0.|Ye|48|0 10/10'Y Y |Y |Y > = 23
6 16 s % | 0 0 25 %
% | % <50%
| P1|Sout Rebw Str 0.|/Ye|45/39|51/61|Y Y |Y |Y > = 4
3 37|s % | % | % 25 %
<50%
I P1{Bridge Street/ 0.|Ye|73 0 10/10|Y |Y |Y |Y > = 22
2 Quays (west) 18 s % | 0 0 25%
% | % <50%
| POl sl and Site 6./Ye  42|5 95| 57|Y Y Y Y > = 35
7 02s 1 % | % | % 25%
<50%
| PO|Kegptreet/ Star|0.|Ye| 861 99/10|Y Y Y Y > = 23
5 Lane/ Burtons 54| s % | % |0 25%
% <50%
| PO/Smastreet/ Fou 0.|Ye| 7 1 0 0 Y Y Y Y > = 14
lc Street 08 s % % % 25%
<50%
| Pl Websters saleO.|Ye 9 17/83 94|Y Y Y Y Y > = 22
8 Dock Street 1 s % | % | % 25%
<50%
| Pl{Dep®Bteaaconsfie€eO0.|N 1510 0 57'Y Y Y Y Y > = Ye 10
5 330 0 % | % 25% |s
% <50%
| POlLand bet ween 1./Ye| 40/ 29/ 23|27|Y Y Y Y Y > = 24
4 b Mar ket and St|09]s % | % | % 25%
<50%

Prepared for: Ipswich Borough Council
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Strategic Flood Risk Assessment

ngs
of
of

300m
300m

Addr ess

Dwel | i
ROFSW Hi gh

ROFSW Low
ROFSW Medi ul

Bl Wit hin
Bl Wi t hin

ASTGWF
| BC Hi storic

Hi storic

|l POlLand between |[0.| Ye|29|5 1 0 Y Y |Y |>= 17
2 Or w&klreet and39|s % | % | % 25%
Lane <50%
| PO|Hol ywells Roa2.|Ye|14/17|83/10/Y |Y |Y |Y Y < 25 3
5 Road 06| s 8 % | % |0
%
| POlLand between |[0.| Ye| 45 9 76/ 72'Y |Y Y |Y |Y |>= 22
9a Street and St|48 s % | % | % 25%
(west) <50%
| P0O/10-215 BRowmdl |I|0.| Ye| 207 81/83/Y |Y |Y |Y |Y |>= 24
la 43|s % | % | % 25%
<50%
| POlLand wesftrofar/O. N [ 40/{13/86/91|Y |Y |Y Y |Y |>= Yel21
8b Road (Jewsons| 9 o % | % | % 25% |s
<50%
| PO West End Road 1./ Ye 67/40/51/84|Y |Y |Y |Y |Y | < 25/Ye|22
5 Car Park 21 s % | % | % S
| PO, SmasBStreet/ Foul 0. Ye 56/31/47|52|Y Y Y |Y Y | >= 32
1b Street 62 s % | % | % 25%
<50%
As descri bed., 7 wh&8eetrenai dential devel opment is propos
Exception Test néeds$ heo befapmhtedon to support the ap
Test for theslkopmepbpeidtvdsdedsdn Section
732 Wi ndf al | Sites
Windfall sites are those which have not been specific
they are bel dawrtelstdnodhdt ec ssnisziedered. They compdil gye sites
become available. In cases where devel opment needs ca
all ocati ons, a realistic allowance for windfall devel
is recommended that fhélaapepiahitliionyg ofh Wwimwadd risk a
at the strategic |l evel through a policy setting out b
acceptable or not i Wh8egquehtbal sTaost pemssmswillel, mwd end ftac
apply the sequential test as part of the planning app

Prepared for: Ipswich Borough Council



Strategic Flood Risk Assessment

7.4

Appl ying Seqtuaé@’tainanli nTge st
Applications
ltnéecsests@aryndertake a sequential test fowi mg pdmmlny:ng ¢

1 The proposed development is in Flood Zone 2 or 3.

T A sequenti al test hasnoét already beamocargoueonf or a de
your proposed site (check with IBC).

The Environment A@emarys tpruadtliimgttitben fl ood ri sk Sequenti
Appl i asteitosn sgputo ctelfdair eappl ying the sequential test to i
f ows 0

T I'dentify the geographical area of search over which
Borough area, or a specific catchment i f this is ap
school catchment area or twie hneneda fsopre ca fffiocr daarbelae) .h o

T Ildentify téheaswonualclepaddivearinlaatbilvee si t es; wusually drawr
background documents produced to inform the Local P

1 State the method used for comparing flood risk between sites; for example, the Environment
Agency Flood Map for Planning, the SFRA mapping, site-specific FRAs if appropriate, other
mapping of flood sources.

1 Apply the Sequential Test; systematically consider each of the available sites, indicate whether
the flood risk is higher or lower than the application site, state whether the alternative option
being considered is allocated in the Local Plan, identify the capacity of each alternative site, and
detail any constraints to the delivery of the alternative site(s).

1 Conclude whether there are any reasonably available sites in areas with a lower probability of
flooding that would be appropriate to the type of development or land use proposed.

1 Where necessary, as indicated by T a b T-2eapply the Exception Test.

1 Apply the Sequential approach to locating development within the site.

It should be noted that it is for | BC, taking advice
considertthe ehiem Sequential Test considerations hav
the particular circumstances in any given case. The d
of search has been used when making the application.
Ul ti mat alpp)] yafmtgenr he Sequential Test, | BC needs to be
devel opment would be safe and not | ead to increased f
demonstrated within a FRA and is necdestariysregguidleds
741 Sequent i al Test Exemptions
4 hobwled noted that the Sequential Test does not need t
T I'ndi vidual devel opments proposed on sites which hav
throughuehei 8eqTest.
T Mi nor devel opment, which is defined in the NPPF as:
mi norr eeoindent i al extensions: industrial [/ comme
footpriht <250m
alterations: development that doesr amtoitonsnctreease
external appearance.
househol der devel opment: for example; sheds, ga
curtilage of the existing dwelling, in addition
®Environment Agency, April 2012, O6Demonstrating the flood risk Seq

Prepared for: Ipswich Borough Council
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dwel ling itself. This ddfdeveiopmertl|l udes wayl ¢
separate dwelling within the curtilage of the e

e.g. subdivision of houses into fl ats.
T Change of Useumnlppdsicati omsa change of user of | and t
chalet site, or to a mobile home site or park home
1T Devel opment proposals in Flood Zone 1 (Il and with a
seanl ehe SFRA, or other more recent information, ir
now or in the future (for example, through the i mpa
1T Redevel opment of existing properties (e.g. replacen
the number of dwellings in an area ofiifla@amwmd ri sk (i

apartment bl ock).

Prepared for: Ipswich Borough Council



Strategic Flood Risk Assessment

8. Safety of devel opmen
Zoman@8ii nforming t he

Exception Test

81 I ntroducti on

The second part of the Exception Test sets out that

must demonstrate thatsafierdevsl 6tpmeni mei tlakbeg accoun

its users.

The Environment Agengegné€&yoBldaRs sko BhaNlesvo Deerted ogure ntt hsa t
devel opmentd not increase the burden on the Emergency

hazardous fl ooding when attempting to assist users

Gui dance on what iins tshaef eDeifsr ap raonvdi dEendé-il o@mdmeRrts kAgency
Assessment Guidance FDODR3ROWpPeoweldepmagmuti dance on this
Ultimately, it is the responsibility of the planning

acceptabl e
| mporctoannsti der ati ons i nclude:

f The characteristics of a possible flood event e.

frequency, speed of onset and duration of fl oodi
1T The safety of peopl e c onipecotpdde wiitthhitnhde thdeeovbeali d pdn enngt
around or in adjacent areas. This includes the

a design flood (0.5% AEP) and ability of residents

(0.1% AEP) ;
T Consideration odvitdle fploomihihgabme dacft Ual ri sk over

| i f ewWhinlee a site may def edidndtder @d etscenlie day scenari

resi dual ri sk, as rainfall intensities increase,

increases. This should be investigated in any site

T The structur al safety of the building;

T The i mpact of floods on water, electricity or fuel
1T Fl ood warning and evacuation and | i kel iofooad fdfoobdui |
I n | pswieond yt lceofmpd ced eef ence ManhgemeaduSed att g yr i sk
and the demand for emergency services, ev.evucvhi tolf t he
the proposed devel opwmeht benef pswicbmtower protection

cabe taken into account when considering devel opment

the Barrier.

However, even with the | FDMS in pl ace,t ot hoevreer troepnpaiinngs o

failure of Meles udefserscheosul d be i mpl emented to reduce

buil ding design, safe access and escape, flood warni

82 Safety Framewor Kk

Gui dance for whékadiehpswonsi Haesetbeen devel oped over
with Suffolk Resili@nEmefrgemeny Plpamws chf BiCcer and t

31

https://www.adeptnet.org.uk/system/files/documents/ADEPT%20%26%20EA%20FIood%20risk%20emergency%20plans%20fo
r%20new%20development%20September%202019....pdf

Prepared for: Ipswich Borough Council
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8.2.1

and specific requiremend sDavel scepmemntutand Flpswd cRi BIC S
Pl amgniDo c umemMD)Thi s Section provides an overview of the
devel opment in | pswich.

The safety framework requires:

T Buildings to structmowifilgoordevaitsetr .l oads due to
1T Raised habitable floor | evels.

T Emergency plans ,f oresfplo@dsdcwart nhiomgarrangements for u
buil dings.

T Temporary Refuges hHhawerpeenoapilne iwl dboum &l ydwiwrggs nerd wn

rapid inundationr siufthf lasodi gt emceui nfrastructure w
1 Sabeccess/ escape routes for building users which wi
1T Speci al measures to further assist emergency servic
T Fl ood resilience measures.

Even if a development compliesaswmiath phebfibamewgr k hahe
occputting pebeovel mapgerrs skrre t herefore encouraged to ir
mi ni mum requirements.

Safe access

To help redeoelrei who tdo wihodt mawnchtaszye iobm sdabe refuges

rapid inundati on fhalzlacowi m@td nlgrse aonh access and escape
wWhebeil dings I|ikely to be used asl|lpketystlbbcassembl y
should belibghmitell.relates to high flood hazard rating
flooding. Low risk relates to | ow hazard and probabil
Section 7.3.1 of the | pswich Devel opmamtd amadl Rildesd aRi
table to illustrate the acceptabil iTthyi sofi sf |baooda dh ayz abracs

onfable 12.3 of the DEF®&&I/ooHnWIirskn mMerste s/ssgreemay Gui dance
Devel opment Phase 2 R&D /TR&whiicdl sRegmerstt sSFD2DWN20 i sk ce
woul d be acceptable for safe access to residential de
devel opment s.

Figuile ABceptability of Hazar d jiolfn Aacrceeasss porro tEescctaepde bRyo ud eefse n

Probability of flooding by Overtopping (% AEP) | <10010 20 < 20 to 2 - <05100.1 <0.1

Return period| >1t05 > 510 50 >200to 1000 > 1000

Caution

F100d Hazard based on 200 year event & deience
breach or failure

Danger for all people

Danger for most people

Danger for some (eg: Children)

|
R R A AN

Acceptabl e
Residenti al

Acceptabl e ha commerci al
commercial be dashed | ine
|l i ne depth 475mm

32 http://evidence.environment-

agency.gov.uk/FCERM/Libraries/FCERM_Project_Documents/FD2320 3364 _TRP_pdf.sflb.ashx
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The hazard maps for the different modell eAlTese®@ari os

are hazards due to overtopping,prlerseadhds ys ¢ a2didlev) e Ipantde
ri se &lot 2slHoul d be noted:

1T The hazard tmapbredahes at the | ocations shown on th
proposed close to defences where breaches Hhave not
speci fic FRA will need to infer hazard ratings or u

T The hazar dt enatpes trlted a0. 5% AEP 8aeawédntdufongt hbeyeaur 2¢1
Local Plan period, allowable access |l evels will gra

822 Fl oor | evel s for habitabl e r ooms

Habi table rooms include kitchens, | inwitng aorraaguetsi, | idtiyni n
roorfrd oor | evels must norAmR |fyl oboed calbeodveeh g hcel iOmat €6 c han
the Iifetime otyphe@ldeyphoap®he@dmm all owané¢éehfaserisreebo:
referred to as vteMhedesiign ifsl caovdailleabl e, this should be
on site (rather than the | evel in the estuary).

Thel doedv el varies considerably depending on the flood

the breachhéeoth@padnamemts are sAPBiwgndtaen dApEpemrdiduced i n
Fi g8t.e

‘_%/ ~ X Appendix 5.14
8% :

Flood Compartments

5 3 ... SFRA Level 2 May 2011
Reproduced by petmission of Ordnance Sutvey on behalf of HMSO. ® Crown o
copyright and database right 2011, Ordnance Survey Licence number 100021568

3
Planning. Transport and Regeneration, Ipswich Bp\rough c\?un‘cil
28!}

Fi gwB1AEl ood compartments
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Fl ood Maxi mum fl ood | evel reached i
Barrier.

compartm

A 5.3 m AOD

B 5.3 m AOD

C Mostly 3.5m AOD but |IBecalkiyatugp & or &s 3 ,WH
Fi g 6-R)e.

D 4 m AR® relevant brtehaicsh inmsodteHd emdaxi mum w

upstream of the Barrcioempabéimeme HI ocdiung
designed to prevent

this in a 300 year

suggested above.

E No rel evant breach

mo dseil-$l geedcnifHiect her uws @

F Not currently in Flood Zonesl|l 2]l evelds fCo
Gi pping.
G 5.3 m AOD

H Wet DockMostly 4m AOD but | o

call yFugeé®e 5.3 cl o

and >4mAOD.

| Il sl and @Most of the island a
Rd AOD. The 0.1% AEP f I

t West End Road has
uvi al | evel is 3.95

Jivi | babe 3.6 miA@Dring backfl owctompaudtlineadwdt © fa
Portman Rdm AOD but 3.6 m AOD

i s consistent with

K Land hreoteliom dF Z.0 n@L

is >4mAOD and <5. 3 71

Tab8EMaxi mum fl ood | evel. s

Not eesttabl desighefd&d bedfl evdl
development | ifetime) must

Prepared for: Ipswich Borough Council
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P03_BAO7_AEPO_5_Yea2110_2010

Legend

Habitable Floor
(mAQD)

W 45t055

4 to45
M 35t04

Hl 33t035

[_] SHLAA Sites

Levels

Fi gwB2®esign HRledosd floes Habiin abdnep arlt(oBoeresaci€C 7, Barrier in pla
H : 1PO3_BI05_AEFD_5_Year2110_2010
o J Lgend
. [_]SHLAA Sites
i » Habitable Floor Levels
: 3 1 (mAOD)
R A W41 t053
I = 4 tod1
. » 1137 tod
\ / i [ 361t03.7
® 1‘ =
] &b
e g ‘ -~
; i
= . { &
}"'"“5-.4;57/
), w 3 o
‘\‘? 2
L (
i —
Fi gBB3®esign Levedd f or FIHadrn 4 aibh eComp a(rBrmeeancths 5H wiJt h Barri er
pl ace, 0.5% AEP)
823 Commer ci ale vfellosor
Commercial floor |l evels shoulsdrliiacdt wodasmnidivogh enoug
AEP rainfall event
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824 Temporary refuges

Fi

A tempmrbeyoefamge pl ace where individuals trapped by f
period in relative safety whilst awaiting rescue. Saf
fl ooding; they do not in themselves make a devel opmen

Temporary refuges are needed for most developments wif

0.1% AEP event tide | evel over the I ifetime of the de
l i kely to be needed if t hfeore avasudhden i bree da ®h eivra ctutad ed e
The quality of refuge (provision efcfpcimbegbiei eed commu
sui t abdwef fainadi ent f or t he asiskuemiyn gd utrhaetrieo ni so fn of |noao dnisn gp o
ser viLmaeld ngs and stairwells are not suitable for plann

Duration of Flooding due to breaches at BROS and BROT 0.5% 2110

gwidei dal and fluvi al flood durati on

Fig&ti g8Aehows how the duration of flooding varies acr.
sudden coll apse of 20m of defence to ground | evel at
the Barrier is operati onaelacahnd5 c(ofniboionde sn gt hceo mepfafretcntesn tos
Breach 7 (flooding compartment C).

Prepared for: Ipswich Borough Council
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For flood |l evels abovedatra®aicBbmrdcdo® wdiregh Ipeweli /dteidmeal at a
point | ocations in each compartmenéevelFbti mtoodt hevel
| B&€ spreadsheets which simulate final drain down thro

bl ockages and as shiareseaaly owempéretrment the two sets
together and a graph cafeaftleadod nlde wesledv ttoi mstwasat e
t he r adnugreatoifons shown.

825 Structur al safety of Dbuil dings
Al | buil di ngs s hroeunhadi nb es tdaemrsdigmge dantd r esi st moving
structural damagdetsa bei laddiongledmibyhtal | owi ng water
buil dings, rather than by resisting the ingress of
Th&over nmmemubl i shed & mpoowmemt t he FIl ood Performance
Fl ood Resili &t h€oadsimhachi ba to provide guidance to
on how to improve the resistance and resilience of

suitable materials Reflecenséershbhoubd destai be. made t o

gueBi g8bmgrovi des a summary of the Water Excl usion

and Water Entry Strategy (flood reependnaog meas heesdkrp

fl oodwater that could be experienced.

Figure 4.1 Rationale for design strategies

* Materials with low permeability up to 0.3m
+ Accept water passage through building at
higher water depths

= Design to drain water away after flooding
= Access to all spaces to permit drying and
cleaning

Allow water through property
to avoid risk of structural damage.
Attempt to keep water out for
low depths of flooding
‘Water Entry Strategy ***

Attempt to keep water out,
in full or in part, depending
on structural assessment.
If structural concerns exist follow
approach above***

= Materials with low permeability to at least
0.3m

Flood resilient materials and designs
Access to all spaces to permit drying and
cleaning

+*
*
v
Lv)
c
=
‘@
@
=
)
v
c
m
8
+
i
9
o«

Attempt to keep water out
‘Water Exclusion Strategy’

= Materials and constructions with low
permeability

Remove building/development
from flood hazard

Y ¥ ¥

* Land raising, landscaping, raised thresholds

Avoidance

Notes:

* Design water depth should be based on assessment of all flood types that can impact on the building

** Resistance/resilience measures can be used in conjunction with Avoidance measures to minimise overall flood risk
*** |n all cases the ‘water exclusion strategy’ can be followed for flood water depths up to 0.3m

Fi gwBHEl ood Resistant / Resilient Design Strategies, | mpr ov

8251 Fl ood ResdiVatemcExcl usdon Strategy

Res i stance measures are aimed at preventing water
Strategy); they are designed to minimise the impact

give occupants more time t o reelnoecaastuer egsr owinldl fp roookra bcloyn

33DCLG, Defra, Environment Agency, May 2007, Improving the Flood Performance of New Buildings i Flood Resilient
Construction

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/7730/flood_performance.pdf
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effective for short duration, |l ow depth flooding, i . e
adopted where depths are between 0.3m and 0.6m and th

I n areas at r ivws kd eopft hfsl o(o<d0i.n3gm)o,f ilnoppl ement fl ood resi st
T Using materials and construction with | ow permeabil
T Land raising.

f Landscaping e.g. creation of | ow earth bunds (subje
nei ghbpuopegti es) .

1T Raising thresholds and finished floor | evels e.g. p
entrance.

T Fl ood gates with waterproof seal s.

T Sump and pump for fl oodwater to remove waste faster

There are a rangeodfecprn @omerdteywifclecoav@i | abl e on the ma
specifically to resisfthdshe ipmclsiade rod mdJ aomldevaftlecaod bar
designed to fit openings, vent covers, and stoppers d
appropriate for preventing water entry associated witdh
sewer flooding. The efficacy of such devices relies o
occurts.shoul d al so be borne ian rmivrechtt taotvedeyvi dds | ddh i
occupants as a precautionary measure, may compromi se

with Building Regul ations.
8252 Fl ood Re®NaltieencEent ry Strategy

For fl ood depths gr eéatadr stthraurc tQ.r@n, diatmaigse IciokudIdy otccur
construction due to eknethéese wateumprasseasesthe stra

water into the building, but to implement apireéeful des
reccupdmdéy. i s referred to alsheshee Maadseur eEsntarye Sappart emry
uses where temporary disruption is acceptable and sui

Mat erials should be used whichtalilnowmgt tdhepassdgacdfurwa
they should also have goodAdteirmatavel g, eamaicngfprcopér

included for internal and external finishes; for exam
removedeahdced foll owilnogo da rfelsodd eenvtenfti.tti ngs shoul d ¢t
above the desRgai fil enmde |l me@sures are either an integr.
are features inside a abaigledicragisteldatb ywifll looldiwnaittertshe

I n areas at risk of frequent or prolonged flooding, i

1T Use materials with either, good drying
that can easil  |[meodr.epl aced post

1 Design for water to drain away after fI

1 Design access to allampaclessaniongp.ermi t d

T Raise the | evel of electrical wiring, a

1T Coat walls wit-hasertieraabecsemenapply tank
internal wall s.

1T Ground supported floors with concrreamres

T Tank basement s, cell ars or ground fl oor s

1T Use plastic water resistant internal do
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Further adpecefregarding suitable materials and constr
and windows and fi tdtmpmrgsvioman tthee fFd wrod iPrer f or mance of
Resilient &@€onstruction

Structures such as r(kbubsen cbhiekse)a nsdh erletfeursse, bpians (and ass

|l ocated in areas with a high flood risk should be flo
designed in such a way as to prevent ento&dimimekht of d
and/ or breakaway posing a danger to |ife during high
8253 Water compatible infrastructure
Tabl e NPEfEltalbes i fi es water compatible infrastructure a
types of infrastructure dmmounlakibnamdéddiopre d etl ® cwitti lest a
to not i mpede water fl ows, remain operationally safe
the flood risk to the surrounding areas. All water <co

reente measur es.

826 Speci al measures: and i nformation
services

Emergency services are concerned that devel opment in
ri okns t hebmdst addomasnbch t hei rThkeyrreegesoepdlfmratonabl y
foresoembl gerhaited hieedaegymables dieabh@t cl| & ar Ity rdnesf iofed
probability

No matter what standards are adopted for flood defenc
there is at chameerdsi dential or commercial devel opment
accessible by emergency servilcesd ZEZ&R@asdelvel opmemeé s o
i naccefsesri bdeeor ods during a very extreme and rare fl ooc

The new Barrneexpremeldgshiagh standard of defence. The
safety and back up mechanical system$heFhpbwirehi EDMSnN
as a whole has reduced the risk and demwhdtdhf oheemer ge

anticipated rise in sea |l evels and ant iTchiep gptreod aibndri & ay
of evacuation plans needing to be activated Is& initia
showled not ed t hat t haer evdh ehrasst eaa d oRweard st andard of fl ood
plans in this area will need to be activated more fre

The requirements for safe access to new devel.opments
The requiremectsSowi $afal so reduce toher soskasl tloute meirlg
not mdéskaebfeot t hem in alll i magi nabl e extreme event s.

Power supplies ar eafl ioaknddl ynotto efvaeirly bdoudryi nwg, $ ¢ hevacuate i
will itnecaranmd risk of fire in residential properties.

Speci al measures should beotZdkesn. t Dheereuslkodlid ebe iisker

FRAs and shown on planning application details.

Whil st every effort will alwayesbandhadesbyeSFR&Suéeot oe
and scale of tidal flood events a dynamic risk assess
unable to respond normally along flooded routes where
than 20cm. elheing may dprl ay emergency response. Strategi
and resource | imitations may al so cause response ti me
procedures. These issues may al so arciaslee ffolro oadniyn go tehveern

The Building Regul ati od®Ax cleppsr amanmad Faad U mentesBS or The F
Ser Wicel gdieddmae provision of areas of suitable hard s
wel | as specific remgoauimemezunitisdifdes bgmeéesbot | i h r escuce
anfifireht i ng
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Such hard standings and access routes need to be as h

possibilityserfviemes gleeicyg unabl e t o egdaibny afclcoeosds woart ebre
wi || need to be comprdurbrl eumditrhg (a®rosetl elved sli ® t hi s f1
The BEhBRescSee vice is unable to use floodwater or fire
firef.Lghoign¢gde ;niggmds shoul d therefore include at | east
st andihng will normally be a raised pillar style fire
A clearly marked secure premises infoamaessesnbbex shoul
|l ocation (Agreed with SFRS) containing any speci al eq
pillar fire hydrant.

I n addi fieosafety firdesdmrmierdk |Iteor by gsteesmd i ent and oper a
shoul d bedciorRes i edxetriengui shers and al arms should be inst
standards) for al | Zodneevse!| 20 pamednt3s. i n Fl ood

Devel opers are advised to contact the Suffolk Fire an
before fuinladiirg ndye i gns and FRAs. They are consultees
for specific devel opment s.

827 Emergency and fl ood warning pl an

AnFRA must includEmamgamey oflro ad e MavPaagnedmeanptp | A |l caant i (oFn
drawings are required showi nfdvsischepagd adaedemugbttati on
emergency servicesFMmPen producing an

The aim wi-¢evVabeate orl fec aidp/ta mafe na jnpgrso prreicaetiered via th

Envirolgeennly nati on&levey et dhood warnings are normally i
before Dlevtadisgof the Flood Warni ng0.S&rvice are inclu
However, no warnings would be received for a sudden b
are significantly below defence | evel s. I n such an un
achievabl e; in fact, it might be more hazardous.

ThEMP should advise occupants to use the amde refuge

monitor the situation via |local TV or radio, the inte
The FMP needs to detail the provision mdl fdeomod emer ge
information, warning of the dangers of wusing portable
and candl es et cut idluirtiyn gf gioltvernegsi,aldangers of wal king ir
and actions, i nf o&fnactaddonwaarbnoiume tshges tEessnt | pswi ch BC Res
| ocaarndni nf ormati on DBF ROobotdaiinnsnugr afnlcoeood i nsafrance in
July 2012 provihee 8Rpuiovanmee fact sheets on candle safe
poi soning.

Particul ar attention should be given to the communica
those with i mpaired hearing or sight and those with r
evacuations; they bmaty den mdtl en dromalslsyi sftorce peopl e to
Consideration should be given to informing a®propriat
|l pswich HEARS service and Soci al Services, about any

assistance

The FMP should deal with potential difficulties invol
carried out in inclement weather and require the prov
designatedtrest

Devel opers areagedaihgeélyiwienlcouhe deaebyppersesfianyhe dri
their FbMPditoate procedures and so minimise confusion

Prepared for: Ipswich Borough Council
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| pswBCmergency advice web site contain& Wwebshee i
https:/ / www. i pswich. geclvatdkdftcoor mReetfiearnemee gehaouled al
the newly published ADEPT/EA guidance, Flood Ri sk
https://www. adeptnet.org.uk/system/files/ document

nfor
S0 be
Eme
s/ AD

ergency %20pl ans%20for %20new®%20devel opment %20Sept ember

Suggested structure for Emergency Flood Management Plans

1.0 Introduction

1.1 Describe the location of the site fully and accurately

1.1.1 Attach a site plan to help identify the location and size of the site

1.1.2 State the size of the development including the number and type of properties within the development.

1.1.3 Define the access and egress arrangements for the site, the height of proposed buildings and the rescue or
re-supply points for those instructed not to evacuate.

1.2 State the likelihood of flooding. How big is the risk?

1.3 State who will be responsible for reviewing and implementing the FMP.

2.0 Warning arrangements

2.1 How will occupants be informed if a flood is likely to occur?

22Do you intend to register the site with the Enviro
2.3 What procedure will you follow in responding to any flood warnings received from the Environment Agency?
3.0 Instructions to occupants in the event of a flood warning

3.1 How will occupants be instructed on the procedures to follow in the event of a flood or flood warnings?

3.2 What will these instructions cover?

3.3 Procedure for passing on information to new occupants?

4.0 Instructions to commercial tenants in the event of a flood warning

4.1 How will commercial tenants be instructed on the procedures to follow in the event of a flood or flood
warnings?

4.2 What will these instructions cover?

4.3 When commercial tenants leave, how will new commercial tenants be informed of the flood evacuation
procedures?

5.0 Advice and information from developers

5.1 List useful telephone numbers and websites

52Provide residents/tenants with information on the

There is no statutory requirement for the Environment
evacualtamsn. pl BC i s accountable via planning condition
suitable. This should be done in consultation with em
should be structured in accordancet owi Evha ¢ theet iSarf feord &k Rb
in Suffolk plan. A list of identified Rest Centres in

Prepared for: Ipswich Borough Council
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Strategic Flood Risk Assessment

828 Wat €Eompati bl e Devel opment

ldeally the above approach should be followed, howeve
rai edor |l evels and t empormarayx triefalbd es iddbelkislpemattiom als @
and wharves wild.l be familiar with flood risk and so f

Therefore the only requirements are:

StrucSaureatly of buil dings
Emer gency plans for evacuation and fl ood warning ar

Emergency plans for actions by Emergency responders

= = = =1

Fl ood resilience measur es
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9.

9.1

Applying the Except.]i
Assessment of siI te a

Oveerewl

Using the information presented within this SFRA, t he
potenti al devel opment towards areas7o0f | owest flood r
The Council has identified sites at |l ow risk of flood
However, there is not enough | and at |l ow risk of fl oo
Further mor &, athhé sLamalur ban regeneration | ed plan whic
centre ofhepefvbch, some sites | ocated in Flood Zone 3
urban regeneration andWhestaireabldend éeeedfli cheeme hatsp nvorrte (
Vul nerabl e development) is proposed in Flood Zone 3,
Sect7.oln

Tabl-le denti fies the potenti al develdogmerts . Ratlmsl Whi ch
site has been reviewed against the floo#&ramselworir kf bobma
determine whether devel opment could be delivered on t
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Project number: 60612179
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Project number: 60612179
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Project number: 60612179
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10.
10.1

10.2

FI ood ri sk managemen

Overview

Further to the Safety Framewor k ftoro uteviedh oPemetsiton n FI
section provides information and guitdhanceshonul fdl ded amip
when considering HOpswel opment

Basement s

Basememtnsdled i nedc arst asien dd, with no free internal acces
water coming down outside access routes.

Basement dwell i ngpsghry deéoaesdbdbhtshey are particularly
forms of Surlfoaocde nwgat er fl ooding can pose a serious ri sk
forms of flooding, such as groundwater flooding, can
because they are | ikel y yto afnldo ®@d cfaipres tmayi mwendatfid ircaipit
people with mobility impairments. I f basements fl ood
property but also a risk to I|ife. Resilient design ma
a useable electricity supply above predicted flood | e

The N&®€esot permit habi ttdmloe 3 asnemetnhtes Saadngd ¢st ed

Fr amewor k for ®#eov@dodpmand B8 n( deescctB)iwomaud di pr event baseme
dwel |l ings from Mled mdy Zbomreddd o3i)env eébro,t hi n some | ocati ons be
out sHldoeod 2Zacmasl d be foémomofdledvibyl tfildaddi ng via the sewer

Basement dwellings should therefore not be permitted
AEP tide | pegedt s§simpe 100

Basements dwellings should not be permitftledodinng@r eas
Basements in Flood Zone 1 should only be permitted su
address ground water, sewer and overl and flood source:

The above recommendati ons should also apply to change

102.1Basement .car parking

10.3

Lontgerm and residential car parking is wunlikely to be
significant depth, due to the risk of car owners bein
their cars wheli ke fdtolbar ofcearums . of devel opment , fl ood
possi bl e. I f this is not feasible, the FRA should det

Car Par ks

Where car parks are specified as areasd ffdruvtihad t empor

floodwaters, flood depths should not exceed 300mm gi vV
greaterWHhepéehgreater depths are expected, car parks s
vehicles from floatSiggsobboohdphaceat opawoki fy drivers
of flooding and flood warning should be avail able to
vehicles if necessary.

Where car parks are proposed i n bass esnheonutlsd oern suunrdee rt hcart
are saf e, dry access routes to |l and outside of the fI

the car park during a 1 in 100 year (1% AEP) plus cl i
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104 Ri ver si de Devel opment

Devel opment should be set back from the edge of water
restoration should be considered.

Where devel opment is | ocated adjacent to a Main River
omwor ks, oper a@&tdi @mmrs wirn htime 200m of the top of a bank, or
river or f ofrumatlh edre fgeunicdeance is avail abl e®*on the Enviro

As the LLFA, SCC require a 3.5m access AptpresngpiBadf acent
the LFRMS for SCC sets out tFhue trheequigrua ndeamtcse fi sr ocno rnt shee
websH te

105Devel opment Layowt and Sequ

A sequenti al approach to site planning should be appl
Fl oods hrauslkd be considered at an early stage in decidir
an opportunity to reduce fMosd Frasgewdenhehopmendepebp
a variety of |l and uses ofTharyeéequyewtuil alerappt oaghtoshoédull
within devel opment sites to | ocate the most vulnerabl
areas (considering all sources of flooding) e.g. resi
| oweratpirloibty of fl ooding whereas parking, open space
pl aced on | ower ground with a higher probability of f
Considerati on od | ddheef epnrceesse nscheo wolfd be i ncluded especi al
upsameof the new Barrier and its associated raised def
useful function for the management of fluvial flow vo

106 FI owar niamgl al ert

Fl ood Warning Areas samwhtetgeogGnaphbomkpecBhgéhopdi ng to

and wheeeovide a Flood Warning Service. They generalll
to flood from rivers or the sea and in some @as$eas, fr
define |l ocations within the Flood Warning Service Lim

fl ooding.

FIl ood Al ert Areas are geographical areas wlar eanidt i s |
in some ,JgooatmidwmEingrl.e A lsood Al ert Area may cover the f
Warning Service Limit of multiple catchments of si mil
Warning Areas.

The fl ood alert areas AipmpelnpFivwi idhed a s a mmh FtTuasbd®at ed i n
These may be subject to change Tsien cEen vti Ir @ namemp | étgiemrc yo
fl ood warni ngbusbnbesmes whdn flooding is expected. Up
occupants should take i mmedi ate action.

IpswiBlCh has designated emergency rest centres across th
centres areAppeéenditgéhA ed in

Tabl@Environment Agency Flood Warning and Flood Alert Area

FIl ood War ni Descri ption

Na me

Ri ver Gippin The River Gipping from Needham Mar Kk

Ti dal ORwekt The Tidal Ri ver Or wel | at Cliff Qua

34 Flood risk activities: environmental permits, https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
35 https://www.suffolk.gov.uk/roads-and-transport/flooding-and-drainage/guidance-on-development-and-flood-risk/



https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
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The Tidal Ri ver Orwell at I pswich W
Stoke Bridge

The Tidal Ri ver Orwell estuary fron
The TRidveelr Or wel | from Bourne Park
Fl ood Al ert Description

Ri ver Gippin The River Gipping downstream of Nee

Road Bridge, | pswich
Ri ver Orwell|The Suffolk and Essex coast from Fe
Stour (Distr|{Stour estuari es.

Babdérng

107 Sur face Water Management

The NPP&nni ngGPRrdet Blceateéo®pers and | ocal authorities s
to reduce thefloowed arlilsK eivrelt nd area and beyond througt
devel opment, and the appropriate apmplication of susta

Sustainabl e Drainage Systems (SuDS) shoul d -dbfef utsed t o
and fopmspd devel opments as near to source as possi bl

of the Technical St andards and supporting guidance pul
Environment, Food ands Runali Aff avi t & S(UIDESF RBIS tL deal Pl a
i mpl emented for alll devel opment sites unless it is de

Suitable surface water management measures should be
in order to reduce and mdamage ndurpfoscea vbayt e@rh ef Ipawmd orsied
This should ideally be achieved by incorporating SuDS

The Construction Industry Research and I nformation As
sustainabl e draanwgg of Beab8gasginamntekl the negative
the quantity and the quality of runoff whilst maxi mis

people and thMe environment

SuDS are typically softer engineering salchtiasnpoindspi
and swales which manage water as close to its source
technique should seek to contribute to each of the th
solutions for a site should seek to:

1 Reducd frlicck (to the site and neighbouring areas);
1 Reduce pollution; and,
T Provide | andscape and wildlife benefits.

Genertahd yaim should be to dofsfchas glei ghurdmctehevaft @lr| o winr
drainage options as reasonably practicable:

T nto the ground (infiltration);
T To a surface water body;

T To a surface water sewer, hi ghway drain, or another

36 Sustainable drainage systems: non-statutory technical standards - https://www.gov.uk/government/publications/sustainable-
drainage-systems-non-statutory-technical-standards; PPG Flood Risk and Coastal Change i 23" March 2015
http://planningguidance.planningportal.gov.uk/blog/qguidance/flood-risk-and-coastal-change/reducing-the-causes-and-impacts-
of-flooding/why-are-sustainable-drainage-systems-important/



https://www.gov.uk/government/publications/sustainable-drainage-systems-non-statutory-technical-standards
https://www.gov.uk/government/publications/sustainable-drainage-systems-non-statutory-technical-standards
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T To a combined sewer

SuDS techniques can be used to reduce the rate and vo

wat er rdgessc hfar om sites to the receiving environment

etc.). The 35udentMafniuead sever al processes that can

(i

be

from devel €ped @apeéeaovn can provi wateppoonunioti el dbod s
management , water conservation and groundwater rechar

T Infiltrabhé oswoaking of Whiteri sntlhetmesgroesidr abl

e SO

the natur al hydrol ogi cal procebBssoiThetypéeeaontl condi
antecedent <condi tTihen prarcdke swi tclant ibme.used t o rechar ge

and feed basefl ows of | ocal wat ercour ses, but where
there is risk ofioontewmhnagiues, arrefinlotrauitabl e. I n
the infiltration rate should belt@tntdtbetaker | heacwot
groundwater Sour ce Pf%toheecrtiisokn oZfo ncessntlanirna2t i ng gr ou

mesures required to mitigate this should be consi de

Pl anning Document (SPD).

T Detenti on/ At ttéhreuastlioomi ng down of surface fl ows befor
usually achieved by cmeatai cgnatstaomagle owudl eme a

T Conveyantlke transfer of surface runoff from one pl a
channel s, pipes and trenches.

T Water Harvedhti Wdgrect capture and use of runoff on s
toil etiglatoroni rof urThre 4dminldistcya pefs.t hese systems to p
management function wil/ be dependent on their scal
amount of storage always available in the event of

As par tSuddS asamcyheme, consideration should be given to t
mai ntenance of the SuDS to ensure that it rFomrains fun

brownfield sites with existing diregstemhcSabsol |l ed d

incorporated in new devel opment, should reduce peak f

thus provide a more straRefgecebmemeshioultd beocmddd | tomdti |
FIl ood Ri sk Management St rtahteergyd eAtpgielnddmnx tAhd ode fiugn st a

SuDS.

I't is important to note that SUDS require adequat

e sp

consideration of site capacities during the preparat:i

Empl oyment Lang Asasieldamepmwi ch BC.

10771 Gui dance on SuDS

Gener al gui dance to consider when designing SuDS is a
f SuDS would not be required to | i miltonfglsowse dihechandage
Ri ver Orwell, however theuEnei 8ob%eno Apgmhtyf Hows d
the Gipping. Devel opers should consult the Environnm
di scharge rate to the River Gipping;

T Infiltration SuDS should not be used where there is
assemest of suitability for infiltration should be u
infiltration SuDS on ground conditions;

1T Maintenance-maiAdaemtaincre i st i mapetbotmantengf the St

i mportant that sdrcaoinmaglerprtdposaplpropriate | evel of
required for throughout the design |ife of the SuDS
safe access for maintenance. Confirmation of the ow

SuDS sheudsdt bl i shed at the conceptual design stage

37 CIRIA C697 SuDS Manual. Available from: http://www.ciria.org/Resources/Free publications/the suds manual.aspx
38 Groundwater Source Protection Zones, http:/apps.environment-agency.gov.uk/wivby/37833.aspx
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1T Attenuation SuDS should be designed to attenuate to
should demonstrate the outfall (i.e. sewer net wor k,
Wat er quality requirements will also need to be met

T No minimum threshold is set for the control of oW
control is protected from blockage.

T Infiltration devices should not beadesognadeas t bdf nu
|l and in accord with Clause 3.25a of The Buil ding Re
Di sp8sal

1 Best practice guidance in the Suffol k®*S8ubD8d Ri sk Ma

gui dance requires didevhealrogpemenmnttse ss fouwlnmd nbeew restrict

runof f rat es.

T The SFRMP guidance for Brownfield sites Sunfdiodéekt es

W
Cc

and

desi
0s

from

CCwi | 1 expect discharge rates to be restricted

pr acatli. Al ternatively, the brownfield 1lyr, 30yr
betterment ofasuatpdreasdctdiOdm 3. 2.2 in CIRIA SuDS Man
T Layout and form of buildings and roads mus$t be
should be sited in | ower areas, but preferably
T I'nfiltration systems must be sited at | east 5m

l ines and 10m from rail way boundary fences.

The preferenoéiltsr atoi omsedriai nagBRefwdhreereover sa@plred pbe ame

geol Agyendi x 1A7t Blied erenh emree i nfiltration systems ar

(subject to soakage tests).

mo

These are areas expected taor eh aovuet ssiadned st haen df |goroadv epllsa itnh,:

and outside known filled areas (which may possibly b
zones are also shown. Soils outside the area might be
in bsucases infiltration systems should be used.
Experience shows that even in the Kesgrave sands C
for infiltrSotaik@mesyatt ems . measured i cawnacpr tdaobpmel wsshtl
I1mm/ Hr oudb abB0 mm/ Hr dependi ng on t heSodaekpatghe atneds tlso ccaatrir
out in bore holes or small/l pits are often inappropria
pl anning purposes.
The Heath Road and Biaxlleeyd Rona d2 0sOcOh elnde cionnsptr i ses open |
provide st Mdtiesgiwasr al ireftr odit SUDS scheme to mitigate
the paving of verges to provide a cycl eway.
10.720ppor tummort i 8sr at egi ¢ SUDS or FIl o

reducti on

Hi ghway drainage/ flood relief schéemesath awe tiyrmp et I5dJDISa ¢

increased downstream flood risk often associated
woul d be particularly beneficial where surface water
sewerage system.

For br own efsi edid hs exi sting direct, uncontrolled di
incorporated in new development, should reduce peak
thus provide a more strategic benefit to | ocal fI

% The Building Regulations 2010 i Drainage and waste disposal. Approved Document H.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/442889/BR_PDF_AD_H_ 20
15.pdf

40 Sustainable Drainage Systems (SuDS) a Local Design Guide, hittps://www.suffolk.gov.uk/roads-and-transport/flooding-and-
drainage/quidance-on-development-and-flood-risk/

t h

scha

f

oodi
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Retrofitti nvgelSolpnGe nats bdeec o nitesa ae nfs@ns waoidketr i s a growi ng
Where space could be identified it should be possible
adjacent open spaces.

|l pswich BC should identify oiptes| andhtaatwicodeal debge us
to provi de sStormet esquicch rl elciagfi.ons have been identified a
2009/ 10) and Bixl ey Rd.

I n appropriate | ocations, to reduce f | oroedquriirsekd gteoner a
drain highways adjacent to their sites into SUDS with

The Council is considering how to reduce the impact o
some measures relating to neWheéowmaptatyiwe trbepsd rntg ss laag el d
in devel opment of policies.

108 Strategic Fl ood: Ri sk Manage

1081 Nat ur al FI ood Management

Natur al fl ood management (NFM) is when natur al proces
NFM shoul d be an i nt emarnalg epnemtt afn ds u setdalicnt @ lowe oi f 1 ood
BC and should be incorporated into nemwardegred php menht s w
specifically cites ¢ ®NfFdhdeerrei nagp porpopporritautne twietshifnornew de
reduceattbes and i mpacts of fl ooding.

There are three main mechani sms for NFM that can be wu

f I'ncreasing infiltration
f Storing water
T Sl owing fl ows

Further guidance on NFM can be $ought from the Enviro

10.8.2Ri ver oRast on

One of the methods for reducing flooding using natura
the | ast century, many rivers were modified using har
canalise them. The di saduasnt hgee onbwt bhesembeeabparent

damage to the environment and ecosystems as well as a
Ri ver r ecsanotrraithi lotmeisls K omanagement by support ivtieg st he nat
retain weatoemmtei By beooks, streams and rivers to floodp
natural storage areas, and enhancing the quality and

natural storage capacity and reducienselfyl caond rniastku.r aH x cmea
in areas where values such as attractive |l andscape an
recreation can be enhanced.

Returning rivers to a more natural state camr often in
culverts which can have multiple benefits for biodive

There may be opportunities to restore the river chann
|l pswich Village area, ifioiltomrger ba fshoowini @ malt 1t deuier ér
fl ood defences in these areas for fluvial or tidal fI

41 Working with natural processes to reduce flood risk,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/681411/W orking_with_natur
al_processes_evidence_directory.pdf

42 European Centre for River Restoration http://www.ecrr.org/RiverRestoration/Floodriskmanagement/HealthyCatchments-
managingforfloodriskW FD/Environmentalimprovementscasestudies/Removeculverts/tabid/3125/Default.aspx
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Further guidance on river restorati*n is available

10083 F1 ood St or age

Fl o®tdor age Ar eas ( FSAsnadaer earneaatsurtahlatort emmgpror ar i |y fi

periods of high river | evel, retaining a volume of

of fl oodwater :

T to compensate for the effects of catchment urbani

T to reduce fl ows passed downriver and mitigate downs

f

wa
after the peak river flows hawe passpdoviideng &aempbwa

r

S a

Providing flood storage within a deevledponpametntc aanmr enaa noarg €

and control the risk,ioff ddmopmr owyi.dé ns sfofmec icearstesf | ood

ot her ,ictasmay be chosen in conjunction with other meas:!
that the fl omaf ialt | genant alohy bext ends further downstreal
benefit only the | ocal area, and may increase the flo
Further guidance on Flood Storage is prov@ dEelduwi alhi n

Desi gn*“Gui de

Appendi x 1M #Féemgwuirfei ed areas in I pswich where there are
where there may be a need for flood storage infrastru

43 Environment Agency, Fluvial Design Guidance Chapter 8 http://evidence.environment-
agency.gov.uk/FCERM/en/FluvialDesignGuide/Chapter8.aspx?pagenum=4

4 Environment Agency, Fluvial Design Guidance Chapter 10 http:/evidence.environment-
agency.gov.uk/FCERM/en/FluvialDesignGuide/Chapter10.aspx?pagenum=2
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11.Gui dance for FRAS
11.1 Wh a 't | s a BbEoeedsmkhRerpak?

A sspecific FRA is a report suitable for submission

assessment of fl ood r idsekv etl oo pameda iformacend r aa t perso phaoswe d h e

devel opment will be made salf®ewiwerdéd amd whereapes il blo
flood risk overall in accor drsamae PWiG. h Ap &FrRAgmaph D&O0 po
a suitably qualified and experienced person and must

to satlifsftyhatt spol i cy requirements have been met.

11.2When i s a Fl ood Ri sk Assess

The NPPF st atsepsectihfaitc aF RsA ties required in the fol

1T Proposals for new devel opmemtnd( icrhalngdckiFiog omiisZ

2 and 3;

T Proposals for new devel opment (including min|
within Flood Zone 1 which has <critical dr ain
Agency) ;

1T Proposals of 1 hectard;or greater in Flood Z

T Where proposed devel opment or a change of wus
ot her sources of flooding.

11.3How det ai led should a FRA b

The BR&GQtes -¢dheadi fsidad eFRAs should be proportionate

and nature of the development, its vulnerability
Sequenti al and Exscpeepctiifonc TreRAss .s hSoiuled al so make opti mu
information, for exandplwei tthhien ntahpipsi nF A easnedn taev ai | abl e
Agency website, although in some cases additional

undertaken.

Throughout all stages of preparation, refeartemma shoul

FIl ood Ri sk SPD.

Tabl¥dpresents the di fsfpeercafti cl eFvReAl sCsw ridsedriiunegtd oinn |tnhdeu st r

Research and sisrofca @mBtokopu Bl id6and oind e€r6t2i4f i es t ypi cal
information that can be wused.

TablBHLevel s -Bpgeciiftiec Fl ood Ri sk Assessment

Level 1 Screening Study

Il dentify whether there are any flooding or surfac
that may warrant fThritsherhoad s ibcke batsiean.on r eadlihey
screenindglstasderwiain whether a FRA Level 2 or 3 i

Typical sources of information include:
1 IBC SFRA
1 IBCSWMP

1 Flood Map for Planning (Rivers and Sea)

45 CIRIA, 2004, Development and flood risk i guidance for the construction industry C624.



Strategic Flood Risk Assessment

1 Environment Agency Standing Advice
1 NPPF Tables 1,2 and 3

Level 2 Scoping Study

To be undeeg tlakwell if RRMA i ndicates that the site m
the site may increase flodddi si skudyeshouidccentied
whi ch may afTfheec ts ttuhdey ssihtoeu.l d i ncl ude:

1 An appraisal of the availability and adequacy of existing information;

1 A qualitative appraisal of the flood risk posed to the site, and potential impact of the development on flood risk
elsewhere; and

1 An appraisal of the scope of possible measures to reduce flood risk to acceptable levels.
The scoping study may identify that sufficient quantitative information is already available to complete a FRA appropriate
to the scale and nature of the development.

Typiscoaulrces of intbucatibonse |isted above, plus:

1 Local policy statements or guidance.
1 East Suffolk Catchment Flood Management Plan.

1 Datarequest from the EA to obtain result of existing hydraulic modelling studies relevant to the site and outputs such
as maximum flood level, depth and velocity.

1 Consultation with EA/IBC/sewerage undertakers and other flood risk consultees to gain information and to identify in
broad terms, what issues related to flood risk need to be considered including other sources of flooding.

1 Historic maps.

1 Walkover survey to assess potential sources of flooding, likely routes for floodwaters, the key features on the site
including flood defences, their condition.

1 Site survey to determine general ground levels across the site, levels of any formal or informal flood defences

Level 3 Detailed Study

1 To be undertaken if a Level 2 FRA concludes that further quantitative analysis is required to assess flood risk issues
related to the development site. The study should include:

1 Quantitative appraisal of the potential flood risk to the development;

1 Quantitative appraisal of the potential impact of the development site on flood risk elsewhere; and

1 Quantitative demonstration of the effectiveness of any proposed mitigations measures.

Typiscoaulr ces of i ntbuchettbnse |isted above, pl us:
1 Detailed topographical survey.

1 Detailed hydrographic survey.

1 Site-specific hydrological and hydraulic modelling studies which should include the effects of the proposed
development.

1 Monitoring to assist with model calibration/verification.
1 Continued consultation with the LPA, Environment Agency and other flood risk consultees.

114 Environment Agency Dat a

The Environment Agempay défoftresrosbtaaisneirnigesf lofod ri sk infor

informing the prpegarfatci FRAsf asi tdescri bed on their web

https:// www. gaopvp luik dagstlsiaosfsdi mmgjds k

T Produt4d4rsellate to mapped deliverables including fl oo
and the priovandefefncfes | ocal to the proposed devel c

T Product 5 contains the reports for hydraulic modell

1T Product 6 contains the model out put data so the app
FRA.

T Product 7 comprises the hydraulic model itself

Req

T Product 8 contains flood defence breach hazard mapp

Produé¢éand 8 can be used t d ni nsfoonrtem caa sleesv,eli t2 nFaRRA.be ap
obtain Product 7 and to uasesdgisectilié cbawoide!|f drordeav @lr@opio
devel opment as part of a Level 3 FRA. This can be req

Centrenguiari es@eagémoyn.mgonyv. uk


https://www.gov.uk/planning-applications-assessing-flood-risk
mailto:enquiries@environment-agency.gov.uk

Strategic Flood Risk Assessment

11.5What neeasaddr d@dssed i n a
Assessment ?
The PPG states that -stpheecidhijce dtlioweals rdfs ka assistees s ment

T Whether a proposed development is |likely to be
sour ce;

T Whet heri nictr evaislel fl ood ri sk el sewher e;

1T Whether the measures proposed to deal with these

1T The evidence for the | ocal pl anning authority to

T Whether the devel opmenthewiElxlcelpé¢ i af deand pasapplica

116 FIl ood Ri sk Assessment Check

Tabl®provides a chopeklifstc fFRrAssiltiesti ng the tioflme mati o
provided along with referencedhaea oexsacutr clessv eolf afel deestaaitl
under each heading will wvary according to the scale

Tabl®SiSpeci fic Flood Risk Assessment Checklist (buil di

What to I nclude in the FRA Source(s) of

1. Site Description
Site addr]|- -

Site desc|- -

Locati on I ncluding deadmuagplsicaltreet nal -
watercourses and other bodies

Site planPlan of site showing devel opmOS Mapping

which may influence | ocal hy(Site Survey
crossing watercoumses,embalhkermr
outfalls and condition of <cha

Topograph|/l nclude gener al description o SFRA Appendi X
Where necessary, site survey
|l evel s (in relatmpn to Ordnan
Pl ans showing existing and pr

Geol ogy General description of geol og|SFRA Appendi &
an #2
Wat ercour|l dentify Main Rivers and Ordi | SFRAppendi x A,
Status I s the devel opment in aGcoIpde Seek advi BEf fr
Devel opmé&nt Pl an necessary

Assessing Flood Ri sk

The | evel of assessment will depend on the degree of
devel opment .

Ref efTatlddr egarding the | eMel sabf afsebBesmpnompts | iste
application.

Fl ooding flProvide a plan of the site arfSFRA Appendi&
Ri ver s Il dentify any historic fliomndl u
dates and depths where possi fEnvironment Ag
Map for Pl anni

How is the site |likely to be|land Sea).
Determine flood | evels on th¢
(1 in 100 chance each year) fEnvonment Agen

for climate change. Produdts 1




Strategic Flood Risk Assessment

Detneirne fl ood hazard on the s|New hydraulic
vel ocity). EA data not av
Determine the flood |l evel, dt¢

of flooding on the site.

FIl ooding flldentify any historic floodiSFRA Appendi x
Revi ew the | ocal topography 1@antiob
determine | ow points at risk

Topographic su
Revi ew the Risk of FIl ooding |Siteékwaer.
SWMP report.

Ri sk of Floodi

Surface Water

website).

FIl ooding fifDesk based assessment based SFRA Appendilx3

Groundwat et he SFRA.

Ground I nvesti
Ground survey investigations.
Il dentify any historic diltoedir

Fl ooding flldentify any historic floodiflSFRA Appendi x

Sewer s 20and FRQ@bre
For sites in the Hollywell s F
system surchargnoguidsngegqonde|Where appropr
potenti al i mpact of outfall 1l ocation surve

provided by An
https:// www. an
uk/ devel opers/
servi cesduaoscseet

Reservoirsldentify any historic ftleoodi t SFRA Appendi ¥4

canal s and

artificiallReview the Risk of Fl ooding |[Risk of Floodi
breach model ling for the Flo(Reservoirs marg

website).
For sites in the Holywells
Hol ywel Il s canal is required.,:
of overtoppindgedmsd canal ou

3. Proposed Devel opment

Current usldentify the current wuse of -

Proposed uWill the proposals increase t -
ont he site such that it ma y
these peopl e?

Vul nerabil|Determine the vulnerabilityl gSFRA

Classificathe vulnerability classifica
Zone?

4 Avoiding Fl ood Ri sk

Sequenti all|Determine whether the Sequent SFR8ecti amd5. 2
Consult I BC to determine if t{Section 5.3
Sequential Test.

I f required, present the relce
their determination of the Sc¢
individual basi s.

Exception |[Determine whether the Excepti SFR838ection 5. 4

Where the Exception Test is r
Ref erBBeovel opm
and Fl ood Ri sk



https://www.anglianwater.co.uk/developers/development-services/locating-our-assets/
https://www.anglianwater.co.uk/developers/development-services/locating-our-assets/
https://www.anglianwater.co.uk/developers/development-services/locating-our-assets/













