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assumptions as of the date of the Report, such forwlaaking statements by their nature involve
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EXECUTIVBUMMARY

tKA&a Ff22R NRa] Ay@SadAalidrazy NBLRNI ola NRGG
(Redbridge) duwt as Lead Local Flood Authority (LLFA) under Section 19 of the Flood and Water
Management Act (2010). The heavy showers and thunderstorms of tHeJaly 2021 caused
widespread flooding which resulted i@ Beports of internal flooding, Sreports of external flooding
and70reports of flooded highwayspread over 130 streetJ his report was carried out in response

to the flood event and aims to investigate the causes of flooding as well as the actitres Risk
Management Authorities (RMASs) with flood risk management functithe.RMAs include Redbridge,

the Environment Agency (EA), Thames Water Utilities Limited (TWUL)aarsgdrtfor London (TfL)

To carry out the investigation and due to the lamgember of flooded locations, four hydrological
catchments were defined, and ten hotspots were identif(&atror! Reference source not found.
The hotspots are small areas Witlusters of flood incidents or of severe highway flooding, in line with
w S R 6 NHoBdrsi@eatcriteria. For each hotspot, the flooding mechanisms and various flood risks
were assessed, the actions of RMAs before, during and after the flooding eeveded (where
known), and recommendations were formulated.
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Figure Al: Map showing the reported flooding, the hydrological catchments, and the hotspots
WSRONARISQa 9YSNHSyOe t f argngemgriis whid depliysfaBinglthé R | & &
flood, and Redbridge collaborated with Thames Water Utilities Limited (TWUL) and emergency

services to help affected residents. A rest centre was opened on Sunfayl®5n Sir James Hawkey
Hall in Woodford Green tprovide shelter for residents that could not stay in their homes, but it was
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not needed and closed on Monday "26uly. TWUL made a flood cleap service available for
customers who had reported having suffered flooding from overland flows. A totaliofcfearrups
wererecorded by TWUL. Redbridge checlad clearedqullies in road$or which reports of flooding
were received.

Across all hotspots, the surface water sewers were overwhelmed by the amount of surface water
entering the drainage networkT he rainfall event has been reported to have a return period of aver

1 in 100 year event whereag/pical surface sewer netwosk only have enough capacity to
accommodate foup tothe 1 in 30 year rainfall events. Other factors, such as topographykddes

and network configurations also exacerbated the flooding. The main recommendations for each of
the ten hotspots (mappeth Error! Reference source not foundre as fobhws:

1

1

Luxborough: Redbridge to investigate raising kerb levels in front of flooded properties in
Buckhurst Road to guide surface water away from properkésasereference Section 8.for
¢2! [ Qa.lFOGA2ya

North CircularRoad Pleasaeference Section 8rw S Ro NA RES!IQAQ & yIROGA 2y &

Rivenhall GardensRedbridge should also investigatgny the surface w#er runoff bypasses

the gully at the intersection betweddalford Grove and Hermitage Walk and results in flooding

to the property LT G KS & GSNJ A& &aSSLIAYy3I FTNBY DAfOoSNIQ
SuDS or attenuation features could be incotpdr SR Ay DAf oSNNI Qa {tIF RS
the flooding.Pleasaeference Section8Z2 NJ ¢ 2 ! [.Q& | OGA2Yy 4

(
Z A
z

Roding Valley Redbridge should investigate the slow draining gully in front of 40 Lorne
GardensPleaseeference Section8Z 2 NJ ¢2 ! [.Qa | OlA2ya

Snaresbrook Pleasaeference Section8Z 2 NJ wSRONAR3ISUYAE +FyR ¢2! [ Qa |
Clayhall Pleaseeference Section8Z 2 NJ wSRONARISQa yR ¢2! [ Qa I O

Woodford Bridge Redbridge should investigate raising kerb levels in front of flooded properties
in Waltham Road to guide surface water away from properties. Redbridge should regularly
check and clean, if needed, the gullies in Gaynes Hill Rledsereference Section 8.for
¢2![Qa .l OlAz2ya

Cranbrook Redbridge should investigate the gutyth sunken tarmadn The Drive.Please
reference Section8Z 2 NJ ¢2 ! [.Qa | OGA2Yya

Fulwell CrossRedbridye should investigate the design of the drain in Craven Gardelesise
reference Section8Z 2 NJ ¢2 ! [.Qa | OGA2Yya

llford: Pleaseeference Section82Z 2 NJ wSRONARISQAa FyR ¢2! [ Q& | OdA

In addition to hotspot specific recommendatiorisis recommended that Redbridge investigates
sustainable drainage syster{S8uD$opportunities in locations where flooding has been reported

in order to reduce the surface water runoff and increase the capacity of the drainage network.
Following the completion of th2022London Flood Revievit isrecommended that TWUL are to
prioritise inspections and sewer cleaning at sites where the sewer is causing issues to customers.

Upon publication of thédrainage Vdstewater Management PlaDWMB TWUL will work with
Redbridge, in its rolas the LLFA, to understand existing risks associated with their sewers and
work towards mitigating these risks. Risk areas will be shared betwesn NManagement
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Authoritiesto identify areas which can benefit from a range of mitigation options and upgrade
ranging from installation of SuDS, other flood alleviation measures or, as part of the DWMP, sewer
capacity increase.

At government level, the strengthening of national planning policy will help to further promote
SuDS and will ensure that propertie dretter protected from flooding in the future.

The flooding that occurred on th@5" July was severe because of the very high return period of
overlinl00yea® [ 2y R2Yy Q& AS6SNJ AYFNF adNHzOGdzNBE Aa || KS
designed to accommodatich largerolumesof surface water entering the network the intense
durationsexpetiencedin this evat. Even a fully functioning drainage system would have been
overwhelmed by the amount of rainwater. Storms are natural phenomena and when they are of

this magnitude, flooding cannot be entirely prevented. Retrofit SuDS or flood alleviation schemes

might not prevent flooding during a similar storbut couldreduce the rik of flooding angrotect

properties during storms of lower return periods.
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Abbreviation

Definition

BST British Summer Time

DWMP Drainage and Wastewater Management Plan
EA Environment Agency

FWMA Flood and Water Management Act (2010)
GIS Geographic Information System

LFB London Fire Brigade

LFRMS Local Flood Risk Management Strategy
LiDAR Light Detection and Ranging

LLFA Lead Local Flood Authority

Redbridge LondonBorough ofRedbridge

RMA Risk Management Authority

RoFSW Risk of Flooding from Surface Water
SubDS Sustainable Drainage Systems

TfL Transport for London

TWUL Thames Water Utilities Limited
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1 INTRODUCTION

1.1 Background Policy and Information

This flood risk investigation report has been prepared by Metis Consultants Ltd for the London
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As a unitary authority, Redbridge is a Lead Local Flood Authority (ILLFFAs ardefined as a Risk
Management Authority RMA) underSection 6, Part 1, Chapter 29 of the Flood and Water
Management Ac(FWMA) 2010LLFAs are required to investigate flood incidents under Section 19,
Part 1 of the FWMAR010Q A LLFAnNust, to the extent that it considers it necessary or appropriate,

investigate

1 Which risk management authorities have relevant floo#t nenagement functions, and

1 Whether each of those risk management authorities has exercised, or is proposing to
exercise, those functions in response to the flood.

After the completion of each flood investigation, Redbridge must publish the results of its investigation
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LLFAs often haveofbtd investigation criteria to define what events should trigger a Section 19
investigation.Such criteria for Redbridggre published in the Local Flood Risk Management Strategy
(LFRMS(2015) and states that flood incidents are definedhven:

1 One or moe properties are flooded internally

1 Highway flooding impedes pedestrians and/or vehicles from passing on more than three
occasions within a one year period

¢KS Fft22RAYy3

AYOARSyda GKI G

2 OO dzNNB R4 infefallywdzt &

flooded properties and at least one highway incident that impeded vehicles.

It has also been requestdry Redbridgehat this report covers

1 A detailed and evidenced explanation for why sandbags would not have helped in the areas

that flooded

1 Recommendabns for the short, medium, and longer term to alleviate the risk of flooding

to properties

1 Where the responsibility lies, what tl@uncil can do, what th€&overnment should do and
what Thames WateUtilities Limited (TWULgnd theEnvironmentAgency EA should do

T Recommended immediate stepsuch astaking up paved front gardens, installing
soakawaysanddrain cleaning

1.2 Methodology

Thefirst stepof this investigatiorwas a data collection exercise during which data was requested from
RMAs ad subsequently reviewed\ search on social media platforms was also performed to gather
more information about floodingConsidering the short timeframe for the production of this report,
TWULwere not able to provide asset datar details about any aaiins taken before, during or after
the flooding event.Therefore, ay TWULdata used in this report might not accurately represent
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https://www.legislation.gov.uk/ukpga/2010/29/section/19
https://www.legislation.gov.uk/ukpga/2010/29/section/19

existing assetas the dateRedbridge had on file and therefore used herigifrom 2015 This report is
to be updated onc& WULhasprovided their dataprior to public availabilityThe data obtained during
this step is summariseid Tablel.1.

Tablel.1: Data sources

Assets significant to flood risk EA/ Redbridgd TWUL
Geologcalinformation British Geological Survey
Groundwater information EA

Blocked gully reports Redbridge

Historic food records Redbridgd Social Media
Light Detection and RangirtgiDARtopographical EA

data)

Photos of the flooded sites Redbridge

Rainfall data EA

Sewer network TWUL Redbridge
Surface water, fluvial and artificial flood maps | EA

Detailed River Network EA

Redbridge was asked to provide historic flood records, assets significant to flaahdsncident
specific dataificludingreports, photos and responsive action§yWULwas asked to provide maps of
their sewer network, seweftood risk and capacity mapping and any responsive actions takefeAhe
was asked to provide assets significant to flood risk, the detailed river network, flood risk mapping,
rainfall data, LIDAR data and any responsive actions taken. The data wasaalpset of a desktop
study to identify the flood mechanisms for the local area.

The available historical, topographical, drainage, geological and land use data was used to explore all
potential flood risk sources throughout the flooded locatiofibe data was also used to establish the
hydrologicacatchments anaverlandflow routes.Asite visit was conducteith key locationgo collect

any local data available and complement the desktop findings. The responsibility of each RMA was
then documented alongside the key actions taken before, aftéolowingthe flood incidetswhere
available

For each hotspot identified, recommendations were formulated based on the flooding mechanism.
Some recommendations are directed at RMAs in the hope that theybeamcludedinto their
programme of worlgoing forward. All RMAs havedieconsulted on these recommendations before
the publication of this report. Although not a legal requirement of a flood investigation report under
Section 19 of the FWMA 2010, Redbridge has chosen a proactive appoosesdtucing the risk of
flooding by poviding these recommendations.

Finally, the results of the investigation were compiled @esheralrecommendatios on flood risk
mitigation and potential next steps were providedSactiorS.
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2 RSKMANAGEMENAJUTHORITIES

Several parties are responsible fmanaging the risks of flooding, depending on the souli@hle2.1
provides an overview of the different RMAs at a borough level.

Table2.1: Relevant Risk Management Authorities
Relevant authorities Risk managementesponsibilities

EA EA Main rivers, the sea, and reservoirs

Surface water, ordinary watercourses, al
LLFA Redbridge y

groundwater
Water and Sewerage Company | TWUL Surface water, foul and combined sewer syster
Highway Authority Redbridge & TfL Highway drainage

2.1 Environment Agency

The EA is a lead RMA in flood risk managem®attion 165 of the Water Resources Act (1991)
appoints permissive powers related t@lain Rvers to the EA, including the maintenance and
improvement of existing works as Was the construction of new works. The FWMA 2010 also gives
responsibility for the management of fluvial (river) flooding to the EA. Fluvial flood risk is mapped in
different Flood Zones with the following risk boundaries:

1 Flood Zone 3: Areas with a gteathan 1 in 100 years (>1%) annual probability of river
flooding

1 Flood Zone 2: Areas with an annual probability of river flooding between 1 in 100 years and
1in 1,000 years (1% to 0.1%)

1 Flood Zonel: Areas with less than a 1 in 1000 years (<0.1%) amprobhbility of river
flooding

TheMain Rvers within the borough of Redbridge are:
1 River Roding
1 CranBrook (tributary of the River Roding)
1 Seven Kings Water and Loxford Wdteibutary of the River Roding)

As part of their permissive powers, the BArforms regular maintenance activities, including the
inspection of any flood risk assets (EA or third party owrfed)debris build up.Under the Civil
Contingencies Act (2004), the EA is also regarded as a CategoRe<poader(seeSectior?.6).

2.2 London Borough of Redbridge

Redbridge has multiple RMA roles and functiomgluding as a Highway Authority, an LLFA, a
landowner, and a Category Orieegponder.

As a Highway Authority, Redbridge is responsible for maintaining any highway assets on adopted roads
which arenot on the Strategic Road NetwofWhich is managed by TflHighway drainagesuch as

drains, kerbs, road gullies, ditches and pipleess to bemanagedand routinely inspected to ensure
GKFd KAIKglLE Nizy2FF 2y YR FTNRY KAIKglLeéa Aa
responsibilities include highway gullies and pipework up to the point it connects to the public sewer
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As an LLFA, Redbridge is the lead RMA for managing flood risk from surface water, ordinary
watercourse, and groundwater sources. Their functions include:

1 Development, implementation, andaimtenance of & FRMS.

1 Maintenance of a register of structures or features which are likely to have a significant
effect onflood risk in the area

1 Undertaking Section 19 flood risk investigati@ssper the FWMA 2010

1 Reviewing and consulting of surface watdrainage proposals for major planning
developments.

1 Regulating works withinthe proximity of ordinary watercourses (consenting and
enforcement)

Under the FWMA 2010, all other RMAs have a duty to cooperate withltRé\ where necessary to
undertake the above responsibilities. Redbridge can also carry out work to help alleviate surface water,
groundwater, and ordinary watercourse flooding in collaboration with other RMAs. Surface water
flooding has been mapped by tHA in its Risk of Flooding from Surface Water (RoFSW) maps, with
areas defined as follows:

9 High flood risk: Areas with an annual probability of surface water flooding greater than 1 in
30 years (>3.3%)

1 Medium flood risk: Areas with an annual probabilifysarface water flooding between 1 in
30 and 1 in 100 years (3.3% and 1%)

1 Low flood rig: Areas with an annual probability of surface water flooding between 1 in 100
and 1 in 1000 years (1% and 0.1 %)

1 Very low flood 8k: Areas with an annual probability surface water flooding less than 1 in
1000 years (<0.1%)

As a landowner, Redbridge has a responsibility to safeguard their own land and property against
flooding. Landowners are required by common law to not increase the risk of flooding to a
neighbourirg property, through carrying out maintenance tasks of their assets, such as drain cleaning.
As a riparian owner, Redbridge has the responsibility of carrying out maintenance tasks for the Main
Rivers and watercoursekat fall within Redbridge owned land.

WSRONARISQa 9YSNHSyYyO& t f IRsspordgraindér e Qivil Comdihgencied | G S
Act (2004)seeSection2.6). They are responsible foesponding to incidents and emergencies that
occur within the borough, of which flooding is one such potential emergency.

2.3 Thames Water Utilities Limited

TWUL is the regional water and sewerage company responsible for managing the risk of flooding from
sewers including surface water, foul and combined sewer systems. Under Section 94 of the Water
IndustryAct (1991), TWUL have a dutyimgpect, maintain, and repair their sewers and other drainage
assets. TWUL should advise the LLFA about any works beiiggl cat and provide a platform for

which sewer flooding incidents can be reported by residents. TWUL data has been used in this report
to analyse local drainage networks.
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TWUL is also a clean water provider in Redbridge and is responsible for mitigaterghwain leaks
including reinstatement of the public highway if any damage occurs.
2.4 Landowners

Landowners have the primary responsibility of safeguarding their own land and property against
flooding. Under common law they are also required to ensure that they do not take action to their
property in a way that increases the risk of flooding to a hie@ring property. Common law also
enables landowners to take reasonable measures to protect their property from flooding, provided
the measures do not cause harm to others. Riparian landowners are responsible for ensuring that any
structure(s) on their lad linked toa neighbouring watercourse is kept clear of debaisd the
watercourse can flow naturally

2.5 Transport for London

TfL are responsible for managing the operation of the public transport network across London and the
drainage of surface water af KS NBR NRdziSa 2F GKSANI {iN}XdiS3IAO
the borough are the following:

 A113¢/ KIF NI AS . NRgoyQa NRdzyRI 62 dzi
1 Al2c¢ Eastern Avenue

1 Al2¢ Gants Hill roundabout

1 Al2¢ Redbridge roundabout

i A1400¢ Southend Road

1 A1400¢ Woodford Avemnie

9 A406¢ North Circular Road

1 A406¢ Southend Road (North Circular Road)

2.6 Category One Responders

The Civil Contingencies Act (2004) categorises all blue light emergency services as Category One
Responderskor flood incidents within the borough, the mogtlevant services are the London Fire
Brigade(LFBRand the Metropolitan Police Service.
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3 H.OOONCIDENDETAILS

3.1 RainfallEvent

On the 2% July 2021 heavy showers and thunderstorms caused widespread flash flooding across
Redbridge. The incident caused rsfgant disruption to transport @d some roads were closed.
Redbridgaeceived 8 reports ofproperties across the boroudravingexperienced internal flooding.
Numerous reports of flooded drives, gardens and roads were etsomunicated toRedbridge
RedridgeQ &mergency Panning response and assurance arrangements weeployed, and
Redbridgecollaborated with TWUL and emergency services to help affected residemest centre
was operd on Sunday 25 July in Sir James Hawkidgll in Woodford Green to provide shelter for
residents that could not stay in their homes, but it was not needed and closed on MontaljuB6
TWUL made a flood cleamp service available for customers who had reported having suffered
flooding from oveland flows. A total ofour cleanups have been recorded by TWUL across Redbridge
for the summer 2021 flooding mitigation operations.

TWUL has produced someaps showing theeturn periods of the 28 July rainfall event using Met
Office data as gbwn inFigure3.1. From their analysiqy large arean the western parof Redbridge
experienced rainfall with a return pericaf greater than 1 in 100 yeaAccording to the Met Office
and asreported by Thames Water in their Internal Revjetlve return period of the stornthat
occurred on the25™ July 2021is 1 in 18 year, although it has not been specified for which area of
London this figure is valid
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Figure3.1: Rainfall return period and reported flooding incidents fahe 25th July
2021 (RARA data using FEH 99) (Thames Water, 2021)
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3.2 Raingauge data

The EA has made dagaailablefrom the rainfall event, as recorded by rain gauges. Four rain gauges
are in proximityof Redbridge, one of which has been reported to be faulty during the rainfall &yent
the EA(Havering Bwer). Figure3.2 shows the location of the rain gauges in and aroRetibridge
andTable3.1 shows the summary of the rainfall event.

Legend
[ Redbridge borough boundary

Rain gauges location
/\ Gascoigne Road
/A Havering Bower
A Luxborough Lane
A Wanstead PS
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Figure3.2: Rain gauges location

Table3.1: Summary of rainfall event

Rain gauge Distance to the Borough Peak time Peak minfall amount
Gascoigne Roag 2km 15:00 22.69mm
Luxborough 0.15km 14:30 14.07mm
WansteadPS Within Borough boundary | 15:45 12.4mm

Havering Bower| 2km Not operational Not operational

Rainfall started in the early afternoam 23" Julyand peaked between 2:30pm and 4pm, with slight
variations between the different rain gauges because of their locatioelation to the BoroughThe
rain gauge data can be foundTable Al. The totalcumulativeamount of rainfall recordedver two
hours and fifteen minuteby the Wanstead PS rain gauge is 54.1mm
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Depth of rainfall during the 25th July event
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Figure3.3: Depth of rainfall during the 2% July event

3.3 Affected locationsand hydrological catchments

During and after the rainfall event of the 23uly, residents reported tRedbridgeand to TWUL that
properties and roads were flooded. Depending on the extent of the flooding, the reports were
classified intdhree categories:

1 Internal flooding: Flooding inside of the building, including basements.

1 External flooding: Flooding within geerty boundaries but not to buildings, including
gardens and driveways.

1 Highways flooding: Flooding of roads and pavements

Redbridgereceived a total of 19 flooding reports from residents, from3D different streets
throughout the boroughFigure3.4 shows the geographic spread of all reported fleddocations A
search across social media platforms provided information on areas that also experievasiddl
Table3.2 lists all the locations of reported flooding in the borough, the type of floodihgre known,
and the relevant chaptefior further information

Most of the flooding reportecppeared to be ssociated wittsurcharging gullies, which occurs when
there isinsufficient capacity in the surface water sewer network to accommaodate for the surface water
runoff entering the network during a rainfall event.
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Figure3.4: Location of reported flooded sites

Table3.2: Reference table of the reported flooded locations

Flooding t number of reports
9 YpES P Reference in

Location Catchment received
. the report
Internal External Highways
Aberdour Road - 1 -
Fairlo
Aintree Crescent P 4 2 Section
Cranbrook
. Fairlop .
Aragon Drive 1 1 Sectiong
g Cranbrook
Fairlop .
Ashley Avenue 1 Sectiong
y Cranbrook
Fairl
Ashurst Drive airiop 1 1 Sectiont
Cranbrook
Atherton Road East Roding 3 1 Sectiorb
Fairlo
Auckland Road P 1 Sectiont
Cranbrook
Fairlo
Balfour Road P 1 Sectiont
Cranbrook
Fairlo
Bernards Close P 1 Sectiont
Cranbrook
Blake Hall Crescent West Roding 1 Sectiod
Brading Crescent West Roding 1 Sectiod
Broadmead Road West Roding 1 Sectiond
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Location

Broadwalk
Buckhurst Way
Budoch Drive

Buntingbridge Road
Cambridge Road

CampbelRoad

Carlton Drive

Caterham Avenue
Cavendish Avenue

Cecil Road

Chalford Walk
Chalgrove Crescent

Chase Lane

Cheriton Avenue
Cheyne Avenue

Chigwell Road

Clarence Avenue

Claybury Broadway
Clayhall Avenue
Coburg Gardens

Colombo Road
Colvin Gardens

Coventry Road

Cowley Road

Craven Gardens

Crown Road

Dangan Road
Deynecourt Gardens
Ellesmere Gardens
Elmcroft Avenue
Elmhurst Drive

Endsleigh Gardens

Catchment

Internal

West Roding
West Roding 3
Fairlop

Cranbrook

West Roding
Fairlop

Cranbrook

Fairlop

Cranbrook

East Roding 1
West Roding
Fairlop
Cranbrook
West Roding
East Roding
Fairlop
Cranbrook

East Roding
West Roding
West Roding &
East Roding
Fairlop
Cranbrook

East Roding
East Roding 1
East Roding
Fairlop

Cranbrook

West Roding
Fairlop

Cranbrook

Fairlop

Cranbrook

Fairlop

Cranbrook

Fairlop

Cranbrook

West Roding

West Roding 1
East Roding

West Roding

West Roding 1
Fairlop

1
Cranbrook
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Flooding typec number of reports

Highways

1
2
1
2

Reference in
the report

Sectiord
Sectiord

Sectiont
Sectiord

Section

Sectiont

Sectiorb
Sectiord

Sectiont

Sectiord
Sectiorb

Section

Sectiorb
Sectiord

Sectiord

Section

Sectiorb
Sectiorb
Sectiorb

Section
Sectiord

Sectiont

Sectiont

Section

Section

Sectiond
Sectiod
Sectiorb
Sectiond
Sectiod

Section



Location

Ewellhurst Road
Fair Oak Place
Falmouth Gardens

Fencepiece Road

Forest Road

Genas close

Glade Court

Glebe Avenue
Goodmayes Lane
Grange Road
Green Lane
Grosvenor Gardens
Grosvenor Road

Haldon Close

Hampton Road

Heathside Close

Hedgeley
Henley Road
Hereford Road
Hermitage Walk
Hermon Hill
High Road

High Street
Highfield Road

Horns Road

Kingsley Road

Kingston Road
Knighton Drive
Longcourt Mews

Longwood Gardens
Lorne Gardens

Ludham Close

Manford Way

Catchment

Internal

East Roding 1
Fairlop

Cranbrook

East Roding 1
Fairlop

Cranbrook

Fairlop

Cranbrook

Fairlop

Cranbrook

East Roding

West Roding

lIford South

IIford South 1
West Roding 1
IIford South 1
Fairlop

Cranbrook

Fairlop

Cranbrook

Fairlop

Cranbrook

East Roding

lIford South

West Roding 2
West Roding 1
West Roding 1
West Roding
West Roding
East Roding
Fairlop
Cranbrook
Fairlop
Cranbrook
Iiford South
West Roding 1
West Roding
Fairlop

Cranbrook

West Roding 4
Fairlop

Cranbrook

Fairlop

Cranbrook

Flooding typec number of reports

External

1
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Reference in
the report

Sectiorb
Section
Sectiorb

Section

Sectiont

Sectiont

Sectiorb
Sectiord

Section/
Section?
Sectio4
Section?

Section

Section

Sectiont

Sectionb
Section/
Sectiod
Sectio4
Sectio4
Sectiord
Sectio4
Sectionb

Sectiont

Sectiont

Section?
Sectiord
Sectiord

Section
Sectiord

Section

Section



Location

Manorway
Margaret Way

Melbourne Road
Milkwell Gardens
Milton Crescent

Monkhams Avenue
Morgan Way

Natal Road

Neville Road

New North Road

Northbrook Road

North Cross Road

Onslow Gardens
Peel Place
Primrose Road
Prospect Road

Purley ®se

Radnor Crescent
Redbridge Lane East
Rivenhall Gardens
Roding Avenue
Roding Lane North
Roding Lane South
Roundaway Road
Rutland Road
Selsdon Road

Silver Birch Mews

Southview Drive
Springfield Gardens
St Albans Road

St Barnabas Road
St Clair Close
Staines Road

Stalham Way

Catchment

East Roding
Fairlop
Cranbrook
West Roding
Fairlop
Cranbrook
West Roding
East Roding
Fairlop
Cranbrook
Fairlop
Cranbrook
Fairlop
Cranbrook
Fairlop
Cranbrook
Fairlop
Cranbrook
West Roding
East Roding
West Roding
West Roding
Fairlop
Cranbrook
East Roding
East Roding
West Roding
East Roding
West Roding
West Roding
East Roding
West Roding
West Roding
Fairlop
Cranbrook
West Roding
West Roding
lIford South
West Roding
East Roding
lIford South
Fairlop
Cranbrook

Flooding typec number of reports

Reference in

received the report
Internal External Highways P
1 -
1 Sectiorb
1 Sectiont
1 Sectiord
1 Sectiont
1 Sectiod
1 Sectiorb
1 Section
1 1 Section
1 Section
1 Section
1 Sectiont
1 Sectiord
1 1 Sectiorb
1 1 Sectiord
1 Sectiord
3 Sectiont
1 Sectiorb
1 Sectiorb
1 Setion 4
1 1 Sectiorb
1 Sectiord
1 Sectiord
1 Sectiorb
1 Sectiord
1 Sectiord
1 Section
1 Sectiord
1 Sectiord
2 Section?
1 1 Sectiord
1 Sectiorb
1 Section’
1 Sectiont
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Flooding typec number of reports

Reference in

Location Catchment received
: the report
Internal External Highways
Fairlo .
Starch House Lane mop 1 Section
Cranbrook
Stoneleigh Road East Roding 2 1 Sectionb
Sussex Close East Roding 1 Sectionb
Fairlop
The Drive 1 Section
Cranbrook
The Glade East Roding 1 Sectiorb
Fairlop .
The Square 1 Section
au Cranbrook I
Thurlstone Avenue - 1 -
. Fairlo .
Valentines Road P 1 Sectionb
Cranbrook
Vicarage Lane lIford South 1 Section?
Victoria Road West Roding 1 Sectio4
Waltham Road East Roding 1 Sectiorb
East Roding &
Wanstead ParRoad Fairlop 1 3 Sectionb
Cranbrook
Warley Road West Roding 1 Sectiord
Wellesley Road West Roding 1 Sectio4
Wellington Road West Roding 2 1 5 Sectio4
Wensleydale Avenue | East Roihg 1 Sectiorb
Westview Drive East Roding 1 Sectiorb
Fairl
Wincanton Gardens airtop 1 Setion 6
Cranbrook
' Fairlop .
Wingate Road 1 Section
g Cranbrook I
Fairlop .
Wolsey Gardens Cranbrook 1 Sectionb
Total 54 55 70 179

Due to thelarge number of floodingncidentsreported, four hydrological catchment areas were
defined to help understand thinkages of incidents and potentieduses of flooding and to provide a
clearer structure to the investigation. A hydrological catchmennisiga of land where any rainfall
falling on the area drains to the same point, whether it is a topographical low point, a waterbody or a
flow path. The catchments were defined by using Light Detection and Ranging (LIDAR) data provided
by the EAFigure3.5 shows the boundaries of each catchment and the flooded locations within each
catchment. Four flood incidents fall outside of the four main catchments due to their location.
Additional catchments would be needed to include them, and this was not deenpaidrity on the

basis that they were not reports of internal flooding.
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Figure3.5: Hydrological catchments

3.4 Hotspots of flooded locations

Due to the high number of internally flooded properties recordiéts not possible to investigate each

flooding event at property level. Insteaign hotspots were identified throughout the borougRigure

36).LY fAYS 4A0GK wSRONR R 3 Seatwnl.W,the Bpgets ery chdséhSvlletieQ O NJ
there were clusters of internal flooding incidents reported within a small areahere highways

flooding had stopped traffidNearbylocations of reported external and highways flooding were also
included in the hotspotsA detailed analsis of the flood mechanism within each hotspot can be found

in Section® to 7.
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4 WESTRODINACATCHMENT

The West Roding hydrological catchment spans from Woodford Weldd&rsbrook and is located to
the west of the River Rodir(geeFigure4.1). Residents in this catchment reported ihternally flooded
properties, 13 externally flooded properties and 2ases of flooding to the highway, totalling 6i
reports. The flood mechanisrand various flood riskaithin each of thesixhotspotsare assessed in this
section.
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Figure4.1: West Roding catchment overview

Although maps for various types of flood risks have been produced at the scale of sipetsahroughout
this report, K S 9 ! Q Buscéphitik [taGroundwater Hooding data is providedis 1km tiles and
therefore is provided at the scale of the catchment witRigure4.2.
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Figure4.2: Groundwater flood risk in the West Roding catchment

4.1 Hotspot 1¢ Luxborough

The Luxboroughiotspot is located on the nortlvest border of theBorough

4.1.1 Locationwide flood incident(s)

Following the heavy downpour on the®?3uly 2021three reports of internal flooding in Bulolrst
Way near the intersection with Cherry Tree Rigere received § Redbridge A homeowner has
described that excess water from the ropdndedin a dip created by insufficient drainage anadh
into three properties.

4.1.2 Local drainage network

Figure 4.3 shows the TWUL sewer network within the local ar&&e intersection between
Buckhurst Way and Cherry Tree Rise is a connection pdimtesf separatesurface water sewers.

A surface water s&er with a diameter of 225mm flows in a southerly direction from Buckhurst
Way, starting near the railway line.s&condsurface water sewer with interchanging diameters of
150mm and 225mm flows in an easterly directalang Cherry Tree Rise anthad surface water

sewer with interchanging diameters of 150mm, 225mm and 30Cffoms in a southerly direction

along the west section of Cherry Tree Rise and is redirected in a-easterly direction along
Buckhurst Way. All three sewers connect at the intetiem between Buckhurst Way and Cherry
Tree Rise and discharge to a 300mm surface water sewer that flows in an easterly direction for
approximately 260m before discharging into the River Roding. There is also a separate foul water
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sewer network that follow a similar layout, with the addition of a sewer connecting from Bush
Road, and thesewers discharging to the 825mm combined sewer that broadly foltberRiver
Roding.
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Figure4.3: TWUL sewer network for the Luxborough hotspot

4.1.3 Local floodnechanism

A watershed analysis of the area using Geographic Information System (GIS) provided small
hydrological sultatchments along with the primary flow paths (referred toda$ (G NS FiyueeQ Ay
4.4). LIiDAR data shows that the flooded properties in Buckhurst Way lie on a topographical low
point within the hydrological catchnmt. This means that surface water within the defined
catchment will naturally flow towards the area and pond near the intersection with Cherry Tree
Rise and behind the properties.

The primary flow paths are the main overland flow roufes surface water in the defined
catchment. For this specific catchment, tipeimary flow pathgenerallyflows in an easterly
direction towards River Roding.

Thepropertieson the east side of the intersection are known to be slightly lower than the road,
with the driveways dipping towards the front of tipeoperties
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Figure4.4: Luxborough hotspot local hydrological catchmis and streams

4.1.4 Local flood risk

To gain an understanding of the flooding mechanisms in play during the flooding event of'the 25
July, it is useful to investigate the various local flood risks, namely the risks of flooding from surface
water, from ordinary watercourses, fromMain Rvers (known as fluvial flooding), from
groundwater and from sewers.

Surface Water Flood Risk

Surface water flooding arises due to the accumulation of water at ground level following prdlonge
or intense rainfall. When rainwate&loes not drain away through the constructéginage systems,

or soak into the ground, it flows over the ground surface, leading to the risk of flooding in the
surrounding areas

I NBOGASSG 2F G(GKS 91 Qa wAaal 27F Cf 2 2MitheSufadcd? Y
water is predicted to flow from adjacent roads towards the intersection between Buckhurst Road
and Cherry Tree Rise. The mapping also shows that the intersection is at risk from the 1 in 30 year,
1in 100 year and 1 in 1000 year evente(Bigure4.5) with flood depths ranging between 0.15m

and 0.60m. The flooding extents of the 1 in 100 year and the 1 in 1000 year events encroach on the
properties that have reported internal flooding. Oaé, the Luxborough hotspot is at high risk of
surface water flooding.
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Ordinary Watercourse Flood Risk

Ordinary watercourses are rivers, ditches and streams thaya2edl RSaA Iy | (&dh o6&
RROSNEQD® {ATYAFAOLYUG NIAYyTFIEE S@Syida OFdzasS Ay
exceed the capacity of the channels and lead to surface water flooding over ground.

¢CKS 9! Qa w2C{2 YILI AyOfdzZRSa 7Tt 22 RtheyfeRbatAlAY 2 NR
River Network data confirms that there are no ordinary watercosiisithin the local vicinity of
Buckhurst Way. Therefore, the Luxborough hotspot is not at risk of flooding from ordinary
watercourses.

Fluvial Flood Risk
Fluvial floodingd 'y 2 O0dzNJ ¢ KSy ¢ (i SWIDRAINENFZQ Pa AIXKyS: (99 R
hydraulic capacity as a result of heavy of excessive rainfall.

Accordingo i1 KS 9! Qa 2yt AyS Ct22R al Ll F2NJ tflyyAy3ax
Zone 1 and therefie is not at risk of fluvial flooding.

Groundwater Flood Risk

Groundwater flooding can occur when the belgnound water table has risen after a significant

period of rainfall. If the water table is too high, rainfall is no longer able to infiltrate gaytound,

causing flooding at the surface. In extreme circumstances, flooding can be caused by water directly
SYSNHAY3 FNRY (G(KS 3INRdzyRd ¢KS | NBIFQa 3INRBdzyR O
exacerbate the effects of groundwater flooding.
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GroundwaterHooding data (se€&igure4.2). The floodingeport does not mention groundwater as

the source of flooding and there are no known reports of groundwater flooding elsewhere in the
hotspot. Therefore, it is believed that this flood incident cannot be attriditegroundwater flood
sources.

Sewer Flod Risk

Sewer flooding occurs when the hydraulic capacity of a given sewer system is exceeded by the
inflow of water from a significant rainfall event. Drains and sewers can also become full when a
blockage occurs downstream in the sewer system. Thiscaease water to back up in a sewer
system and cause flooding.

As reported by the resident, the wat@ondedat the intersection between Buckhurst Road and
Cherry Tree Rise and flooding properties because of insufficient drains. Considering the large return
period of the rainfall event of the 25July, it is possible that surface water drains did not have
suffident capacity to deal with the amount of water entering the network, causing surface water
to surcharge and flow into neighbouring properties. The sewer network, as shaviguire4.3, is

made of three surface water sewers that merge into a single surface water sawbe road
intersection. The diameter of the outflow sewer is not significantly bigger than the diameters of
the sewers that connect to iBased on this information, it is believed that this flooding incident
can be attributed to insufficient sewer capacity.

Flood risk from other sources

¢ KS Risk 6Fooding fromReservoirs magshows that the Luxborough hotspot sits outside of
the predcted reservoir flooding extent. Therefore, the Luxborougitspot is ata low risk of
flooding from any other sources.

4.1.5 Actions taken by relevant RMAs (and other stakeholders affected)

Table4.1: Risk Management AuthoritiesActions

Authority Authority Contributing Action to Flooding Incident

Redbridge Before

Following a report of a blocked gully at this location root penetration was remov
from the gully connectin in November 2017There have been no reported issues
since.

During
No known actions taken
After

A letter was sent biredbridgeo all residents having reported flooding. The reportg

incidents were collated and compiled. The information collected has provided

anecdotal evidence for this Section 19 rep&eports received were forwarded to
TWULfor their investigations.
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Authority Authority Contributing Action to Flooding Incident

Eight adjacent gullies were checked at this location. Seven were found to be
functioning correctly. One was found to be restrict®dorks required to surface
levels and drainage were identifiefihis is agoing.

TWUL Before

Noknown actions taken
During

No known actions taken
After

No known actions taken

4.1.6 Recommendations

1 Redbridge to investigate raising kerb levels in front of flooded properties in Buckhurst
Road to guide surface water away from properties.

1 Redbridge to investigate if the installation of new gullies in Buckhurst Way would be
beneficial to prevent further flooding. It should be noted that adding new gullies will not
prevent future flooding if the surface water sewer does not have sufficiepacity for
the additional surface water entering the network.

1 For TWUIactions refer toSection8.2.

4.2 Hotspot 2¢ North Circular Road

The North Circulardad catchment is in the west of the borough and spans from the railway underpass
YSENI {2dzi K 222RFTF2NR {0 GA20/KAIER NEKIRI A SO i ANRys yQH
route network.

4.2.1 Locationwide flood incident(s)

During the rainfall event, theection of the Southend Road and the North Circular Road below the

NI Af 6l & dzyRSNLI 848 SELISNASYOSR a4SOSNB Ff22RAY:
roundabout also experienced flooding that impacted traffic flow in the area. Both flooding
occurences were mentioned on social media and in news outlBig properties in this hotspot

also reported internal flooding due to the heavy downpour. The first property is located at the
eastern end of ElImhurst drive and the second is on Chigwell Roadtheepunction with Raven

Road A TWUL manhole at the corner of Primrose Road was severely surcharging during the rainfall
event.A report of external flooding to the garden of a property on Primrose Road was also received

by Redbridge

4.2.2 Local drainage netork

Figure4.6 shows the TWUL sewer network within the local arEaere is a single surface water
sewer serving both Southend Road and the Ndtitcular Road between the railway line and
/I KI NX AS . NP ¢ Th@seweNi®wzyhRdasiefydtiiedtion following the northern border
of Southend Road and is redirected to a southerly direction
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until reaching the southern border of the North CilmuRoad. The sewer is then redirected to an

easterly direction and follows the North Circular Road. The pipe diameter of the sewer interchanges
between 225mm, 450mm and 600mm until reaching the North Circular Road after which the
diameter decreases to 525m and increases again to 575mm, 750mm urgéching Charlie

NE 6y Qa

w2 dzy Rl 6 2dzii =

GKSNBE A

RSONBI aSa

G2

CTPp

approximately 180m to the east. The surface water sewer in EImhurst Drive flows in an easterly

direction with a diameter interchanging from 100mm to 225mm and to 300mm at which point it

connects to a 300mm surface water sewer flowing parallel to the North CirculaniRtbigkaching
Primrose Road. The sewer then flows southerly along Primrose Roadilgaddeg Violet Road
with a diameter of 525mm and Maybank Avenue with a diameter of 375mm, at which point two
sewers from Woodville Road (225mm diameter) and Essex Road (225mm) connect into it. The

375mm sewer discharges into the 525mm sewer in the NGitbular Road. The foul sewer network

in the hotspot is divided into two. A first foul sewer starts at the intersection between Woodville
Road and Maybank Road and flows easterly along the North Circular Road didmeter

interchanging from 225mm to 45m. The second foul sewer network is made of two parallel

sewers with a diameter of 375mm, both flowingsely along the edges of Sdwnd Road and
the North Circular Road, that connect at the intersection with Latchett Road. The discharge point
for both foul sewers is the combined sewer bordering the River Roding.
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LiDAR data shows that thailway underpas$ies on a topographical low point within tharea

Surface water is therefore likely to flow towards the area. The primary flow paths of the sub
catchments that include the hotspots intersect near the underpas&F N¥ AS . N2 gy Qa N
also borders grimary flow path Furthermore, both locations having reported internal flooding

are located on or in close proximity to the flow paths. Tnenary flow pathsall connect to the

River Roding which borders the hotspot to the east.
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4.2.4 Local flood risk
Surface WateFlood Risk
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from the North Circular Road and neighbouring roads to the underfagaré4.8). The mapping

shows that the underpass is at risk of flooding from the 1 in 30 year, 1 in 100 year and 1 in 1000
year events with flood depths ranging between 0.15m to over 1.Phe southwest section of
CharlieBrg y Q&4 NRdzy Rl 62dzi A& Ffaz2 Fd NRA|l 2F Ft22R;
1000 year events with depths ranging between 0.15m and 0.98ram the mapping, he

properties on Chigwell Road and Elmhurst Driveraxrieexplicitly at rislof flooding from surface

water, they are however in close proximity to the predicted flooded ar€aserall, the railway
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Ordinary Watercourse Flood Risk
A review of the EA Detailed River Network data confirms that there are no ordinary watersourse
within the local vicinity othe North Circular Road hotspand therefore, the hotspot is not at risk

of flooding from ordinary watercourses.

Fluvial Flood Risk
Accordingto 1 KS 9! Qa 2yftAyS CIRERI AS L) NRHNY QX | NBdzy R
partially within FloodZzone 2 and Floodone 3. The property i€higwellRoad is located in Flood

Zone 3. Although parts of the hotspot are located in Fl@ode 3, the flooding that occurred on

the 25" July has been confirmed to be surface water flooding and not fluvial by Redbridge
operational staff, and no floodlerts or flood warnings were issued. Based on this information,

/| KI NI AS NE ¢ vy Qthe sinButzing aréadsdati high §sRof fluvial flooding, but the

source of flooding for the 25July flooding event is not fluvial.

Groundwater Flood Risk

TheNorth Circular Roa& 2 (G & L12 (i A 2896 gyARI KIAK/S (UKASEk piiagses ofrthe pi7z Q
91 Qa SQusteptibléitoGroundwaterAooding data (se€igure4.2). The flooding report does not
mention groundwater as the source of flooding and there are no known reports of groundwater
flooding elsewhere in the hotspot. Therefore, it is believed thas tthbod incident cannot be

attributed to groundwater flood sources.

METIS

25
metisconsultants.co.uk



Sewer Flood Risk

Based on the photodlustratingnews articles, water was ponding below the underpass and around

/ KI' N A S ndbd@dui Yhe surchai)idg manhole in Primrose Roaddated downstream of
Elmhurst Drive. A surcharge in the sewer network in Primrose Road would impact the sewer
upstream and exacerbate the flooding in Elmhurst Drive. Based on this information, the flooding in
Elmhurst Drive can be attributed to sewer flang.

Flood risk from other sources

¢ KS Ridk 6fHooding fromReservoirs mapshows that theNorth Circular Roatiotspot sits
outside of the predicted reservoir flooding extent. Therefore, Bath Circular Roalotspot is at
low risk offlooding from other sources.

4.2.5 Actions taken by relevant RMAs (and other stakeholders affected)

Table4.2: Risk Management AuthoritiesActions

Authority Authority Contributing Action to Floodirigcident

Redbridge Before

No known actions taken

During
No known actions taken
After

A letter was sent bjredbridgeo all residents having reported flooding. The reportg

incidents were collated and compiled. The information collected has provideg

anecddal evidence for this Section 19 repoReports received were forwarded to
TWULfor their investigations.

The gullies in ElImhurst drive were checked aRedbridgereceived the flooding
report and were found to be free flowing. The gullies have last been checked on
239 August 2021, withthree not inspected due to parked vehicles aoie found to

havetarmac or concretén the gully pot It has since been idenkifS R  ( K I (i

surface water sewer was surcharging just downstream of this location in Primr

Road

A site visit was conducted on th& ©ctober 2021 to investigate the flooding
reported on Elmhurst Drivéduring this initial highevel assessment, Was noticed
that the property was located at a topographical low point, with airbricks flush wi

ground level and the garage below ground level.

TWUL Before
No known actions taken

During

No known actions taken

After

METIS
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Authority Authority Contributing Action to Floodirigcident

No known actions taken

LondonFire Before

Brigade No known actions taken

During

¢tKS [2YR2y CANB . NAIFRS o[C. 0 AyidSN]
water. A pump was requested from the EA but was not used as the water lev
subsided by themselves.

After

No known actions teen

TiL Before

No known actions taken
During

No known actions taken
After

No known actions taken

4.2.6 Recommendations
1 ForRedbridge and@WULactions refer toSection8.2

4.3 Hotspot 3¢ Rivenhall Gadens

The Rivenhall Gardens hotspot is located near the western border of the Borough in the Snaresbrook
area, between Eagle Pond and the recreation grounds behind Cheyne Avenue.

4.3.1 Locationwide flood incident(s)

Two properties reported internal flooding ihé hotspot. The first property is located at the back

of the housing blocks in Rivenhall Gardens and the second property is located on Hermitage Walk
between the intersections with Malford Grove and The Drivee resident from Rivenhall Gardens

has statedthat the flooding lookd like it ame from a burst pipe higher up the road thatas
causingpondingnearanother water drain further downbhill. The resident from Hermitafalkhas
reported that his garage has flooded due to water flowing from the roaal g property.

4.3.2 Local drainage network

Figure4.9 shows the TWUL sewer network within the local area. Along Rivenhall Gardens, a surface
water sewer flows in southerly direction until Snaresbrdtad, with diameters increasing from
300mm to450mm after the connection with the surface sewer in Althorne Gardens (300mm
diameter). In Hermitage Walk, a surface water sewer with a 300mm diameter flows in & south
easterly direction. A 675mm surface sewer originating from Cheyne Avenue and Highodéto R
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the north of the hotspot connects to the sewer in Hermitage Walk, and the outflow pipe has a
diameter of 375mm. The surface water seweMalford Grove (300mm diameter) also discharges
into the sewer serving Hermitage Walk, without any increas#iameter for the receiving pipe.

The foul sewer network follows a similar configuration to the surface water sewer network.
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Figure4.9: TWUL sewer network for the Rivenhall Gardens hotspot

4.3.3

A watershed analysis of the area usinGksprovided several hydrological satchments along
GAGK GKS LINARYINEB Ff2¢ LBigirédd0). o NEBTFSNNBR (2 | &

Local floodnechanism

LiDAR dataloes not show that the flooded properties in Rivenhall Gardens and Hermitage Walk
are in topographical low points within the areghe primary flow paths are the main overland flow
route for surface water ithe defined catchmentBoth properties having reported internal flooding
are located on or near therimary flow pathsf the local subcatchments.
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Figure4.10: Rivenhall Gardens hotspot lochldrological catchment and stream

4.3.4 Local flood risk
Surface Water Flood Risk

NEOASS

27T

i K Bigu@4.10) Showszh@t{béth thelpridpertpd Hermitage Walk
andthe propertyat the back of Rivenhall Gardens are at risk of flooding in the 1 in 30 year, 1 in 100
year and 1 in 1000 year rainfall events, with predicted depths ranging between 0.15m and 0.60m.

Therefore, the Rivenhall Gardens hatss at high risk of surface water flooding.
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Figure4.11: Rivenhall Gardens hopot ROFSW

Ordinary Watercourse Flood Risk
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to the west and to the south of the hotspot, approximately 75m away.

Fluvial Flood Risk

I OO2NRAY3 (G2 GKS 9! Qa 2ytAyS Ct22R al Ll F2NJ t
within Flood Zone 1 and therefore is not at risk of fluvial flooding.

Groundwater Flood Risk

¢tKS wWAGSYKFIff DINRSya Kz2ialla 2% Sk SAseEpiia ! INGS
to GroundwaterHooding data (se&igure4.2). The flooding reports do not mention groundwater

as the source of flooding but there is water seepage on the site coming from the west of the
Rivenhall Gardens from what could be a burst pipe or groundwater.

Sewer Flood Risk

As mentioned irSectiord.3.1, anecdotal evidence from residents would suggest that the surface
water sewer in Hermitage Walk cannot accommodate the large amount of surface iaieff

during a sever rainfall event. Furthermore, as the sewer in Hermitage Walk receives multiple
connections from large pipes, it is not surprising that the gullies in the road would surcharge during
a rainfall event of this magnituderurther invesgations have found tree root blockages in
Hermitage Walk.
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Flood risk from other sources

¢ KS Risk dFboding fromReservoirs maghows that the Rivenhall Gardens hotspos siside
the predicted reservoir flooding extent. Therefore, the hotspot isdictedto be at risk of flooding
from other sources. The flooding experienced during th& 28ly 2021 was however not due to
reservoir flooding.

4.3.5 Actions taken by relevant RMAs (and other stakeholders affected)

Authority

Table4.3: Risk Management AuthoritiesActions

Authority Contributing Action to Flooding Incident

Redbridge

Before

The kerb in front of the property having reported internal flooding has previous
been increasedh heightto protect against flooding.

During
No known actions taken
After

A letter was sent bredbridgeo all residents having reported flooding. Treported

incidents were collated and compiled. The information collected has provideg

anecdotal evidence for this Section 19 rep&eports received were forwarded to
TWULfor their investigations

The gullies in Malfor@&rove and Hermitage Walk were checkedtioa 28"
September 2@1 and on the23® September 221 respectivelyFve gullies in Malford
Grove were not checked due to parked vehicB& gullies in Malford Grove were
found to be free flowingfive gullies inMalford Grove were cleared of blockages
three gullies could not be cleared and are programmed for further woaksl two
blocked gullies were identified in Hermitage Wdllnewas cleared and one is
programmed for further worksThe remaining gullies werfound to be free flowingA
restriction to flow has been identified within TWQ surface water seweat its outfall
to a ditch in Woodford Road. Thiscsrrentlybeing investigated.

A site visit was conducted on th& ®ctober 2021 to investigate theported
flooding in the hotspotDuring this initial highevel assessment, it was noticed tha
the propertyin Hermitage Walkvasat a lower level that the pavement, with a slight
raised kerb which would not have stopped water from entering the driveway dur
the 25" July rainfall event. Water reportedly flowed down Malford Road, around {
corner and into the property. In Riveall Gardens, the flooding was ongoing durin
the site visit. Water was seeping out from the ground and in any crack in the ga
driveways. The gullies were dry and free flowing.

TWUL

Before

No known actions taken

During
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Authority Authority Contributing Action to Flooding Incident

No known actions taken
After

TWLUW have carried out works to clear a major blockage of tree roots from within {
surface water sewer in Hermitage Walk.

4.3.6 Recommendations

TLT GKS 4F0GSNI A& &S Redbnge sfolddveéstigata  suBSITrQa
FGGSydzZ GA2y FSI{GdzaNB& O2dZ R 0SS AyO2NLIR2NFGS
flooding.

1 For TWuUIlactions refer toSection8.2.

4.4 Hotspot 4¢ Roding Valley
The Roding Valley hotspot is located to the west of the Borough, to the south of Rtadieg Park.

4.4.1 Locationwide flood incident(s)

Four reports of internal flooding were received in this hotspot, spread between Lorne Gardens and
Deynecourt Garden®Residents of Lorne Gardens reported that water was flowing from the streets
into their propeties, whilst residents of Deynecourt Gardeegorted that the flooding was due

to water flowing from the properties in Lorne Gardens into their properties. External and highways
flooding incidences were also reported in the area and nearby streets, patatiEImcroft Avenue

and Longcourt MewsReports suggest that the drains and gullies in Lorne Gardens were blocked
and/or surcharging due to the high volumes of surface water entering the sewer network, with
surface water breaching the kerbing and flowintp propertiesand gardens.
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4.4.2 Local drainage network

Figure4.12 shows the TWUL sewer network within the local afBaere is a single surface water
sewer in Lorne Gardens, flowing in a northerly direction from Laura Close to EImcroft Avenue with
interchandng diameters between 225mm, 300mm and 375mm. The pipe connects to a 1200mm
pipe in Elmcroft Avenue flowing in a nos#fasterly direction. The surface sewer in Deynecourt
Gardens flows in a northerly direction between Eaton Rise and Elmcroft Avenueteitthanging
diameters between 225mm, 300mm and 375mm. The surface sewer in Elmcroft Avenue separates
in two at the eastern end of the road with a 300npipe connecting to the 1050mm combined
sewer flowing in a southerly direction and 200mm pipe conneatig to a 1800mm surface sewer

that flows easterly and discharges to the River Roding 200m aiteey surface water sewers in
Lorne Gardens discharges downstream to the combined sewer whereas the surface water sewer in
Deynecourt Gardens only discharges te thrger surface water sewerhefoul sewer network

flows in a southerly direction in both Lorne Gardens and Deynecourt Gardens. The pipes in
Deynecourt Gardens have a diameter of 300mm whereas the pipes in Lorne Gardens have
diameters of 1219mm near thmtersection with ElmcroftAvenue andreduce to 1066mm and
750mm before connecting to the combined sewer flowing in a southerly direction approximately
225m to the soutkeast of the intersection between Lorne Gardens and Eaton Rise.
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Figure4.12: TWUL sewer network for the Roding Valley hotspot

4.4.3 Local floodmechanism

A watershed analysis of the area usm@ISprovided several hydrological sufatchments along
GAGK GKS LINAYINE Ff2¢ LBligirédd3). o NBFSNNBER G2 a v
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LiDAR data shows théte internally flooded properties reported in Lorne Gardens lie near in a
topographical low point in the hotspot and surrounding area. The properties having reported
internal floodingin Lorne Gardensre located onthe overland flow path of the local sub
catchments. Surface water that falls within these catchments will naturally drain past these
properties until reaching Deynecourt Gardens and flowing north until EImcroft Avenue and flowing
into the Recreation Ground. The locations of all the flooding regubin the hotspot lie in close
proximity to theprimaryflow paths.
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Figure4.13: Roding Valley hotspot local hydrological catchment and stream

4.4.4 Local flood risk
Surface Water Flood Risk

I NBO@GASge 27T U K(Bigud.1® dhows2har{sarfacRwatet is predicted to flow in a
north-easterly direction across Lorne Gardens and DeymecGardens before reaching the
Recreation Groundand allotments Surface water accumulaebetween thepropertiesin Lorne
Gardens and Deynecourt Gardens, at the intersection with Foxton Gardens, and in the Recreation
Groundsand allotments The properties having reported flooding in Lorne Gardens are predicted
to be atrisk of flooding from the 1 in 30 year, 1 in 100 year and 1 in 1000 year, with predicted
depths ranging between 0.15m and 1.2m. Deynecourt Gardens is pretlcbedat riskof flooding

from the 1 in 1000 year event, with some section predidiedbe atrisk of flooding from the 1 in

30 year and 1 in 100 year event, with predicted depths ranging betv@eEsm and 1.2m. The
largest depths are predicted in the gardens of thepmdies on Deynecourt Gardengherefore,

the hotspot is at high risk of surface water flooding.
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Figure4.14: Roding Valley hotspot ROFSW

Ordinary Watercourse Flood Risk

Flooding from ordinary watercodrSa A a Ay Of dzZRSR ¢ A Th&diganordlifary9 ! Qa
watercourse to the south of the hotspot approximat&@Om away. The hotspot is however not
directly at risk of flooding from ordinary watercourses.

Fluvial Flood Risk

I OO2 NRA Yy 3 ling Flab&kNap fr! PRr@nin@eynecourt Gardens is located within Flood
Zone 2 and the nearby allotments within Flood Zond@wever the flooding that occurred on the
25th July has been confirmed to be surface water flooding and not fluvial by Redopedgsional
staff, and no flood alerts or flood warnings were issued.

Groundwater Flood Risk

The Roding Valley hotspot lies within 5 I' p /&> NKk & p°> Qf | & & S duseeptiblee S 9! ¢
GroundwaterHooding data (se€igure4.2). The flooding reports do not mention groundwater as

the source of flooding and there are no known reports of groundwater flooding elsewhere in the
hotspot. Theréore, it is believed that this flood incident cannot be attributed to groundwater flood
sources.

Sewer Flood Risk

As mentioned irBection4.4.1, anecdtal evidence from residents would suggest that the drains in
Lorne Gardens were overwhelmed with surface water during the rainfall events. The gully in front
of 40 Lorne Gardens was found to drain slowly but all other gullies were foundftedéiowing
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The surcharging of gullies would instead point towards insufficient capacity in the network to
accommodate surface water runoff.orne Gardens, Elmcroft Avenue, Foxglove Gardens and
Merino Close all discharge to a surface water sewer that connegsut to a combined sewer
whereas Deynecourt Gardens discharge to a parallel surface water sewer network. The flooding
experienced in Deynecourt Gardens was not linked to surcharging gullies although that was the
case for the neighbouring streeased on ttd information, it is believed that the flooding incident

in Lorne Gardens, Elmcroft Avenue, Foxglove Gardens and Merinc@tose attributed to sewer

flood sources.

Flood risk from other sources

¢ KS Risk 6Fnoding fromReservoirs maphows that the nortern partof Lorne Gardens and
Deynecourt Gardens sit inside the predicted reservoir flooding extent. Therefore, the hotspot is
predicted at risk of flooding from other sources. The flooding experienced during théu®s2021

was hovever not due to reservoir flooding.

4.4.5 Actions taken by relevant RMAs (and other stakeholders affected)

Table4.4: Risk Management AuthoritiesActions

Authority Authority Contributing Action to Flooding Inciden

Redbridge Before

No known actions taken

During
No known actions taken
After

A letter was sent bredbridgeto all residents having reported flooding. The reportg
incidents were collated and compiled. The information collected has provided
anecdotal evidence for this Section 19 report.

The gullies in Lorne Gardens and Elmcroft Avenue were checkedRaftbridge
received the flooding report and were found to be free flowing except for the gull
front of 40 Lorne Garden3he gullies ifbeynecourt were not checked as the repast

said the flooding came from Lorneaf@ens and the gullies in Deynecourt were
working fine.Thesegullies have last been checked on thé"#ugust 2021, witlone
not inspected due to parked vehiclasjo that couldnot be lifted and one slow
draining.The gullies in Elmcroft Avenue have last been cheokeithe 19" August
2021.The blockedgully was reattended, and an obstruction cleared of ®ctober
2021.

A site visit was conducted on th& ®ctober 2021 to inestigate thereported
floodingin the hotspot.During this initial highevel assessment, it was noticed tha
propertiesin Lorne Gardenwere locatedin a low lyingarea and it was noticed that

the air bricks were low or flush with the ground level.

TWUL Before
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Authority Authority Contributing Action to Flooding Inciden

No known actions taken
During

No known actions taken
After

No known actions taken

4.4.6 Recommendations
1 Redbridge should investigate the slow draining gully in front of 40 Lorne Gardens

I For TWUIactions refer toSection8.2.

4.5 Hotspot 5¢ Snaresbrook

TheSnaresbrook hotspot is located to the west of the borough and spans between Nelson Road and
High Street.

4.5.1 Locationwide flood incident(s)

Three eports of internal flooding were received in this hotspot following the rainfall event of the
25" July 2021. In Wellington Road, residents reported that the flooding to their properties,
driveways and back gardens was due to gullies surcharging undeigtihgolume of surface water.

A resident from Hermon Hill reported a flooded basement, also due to surcharging drains.

4.5.2 Local drainage network

Figure4.15 shows the TWUL sewer network within the local area. Along Wellesley Road, a surface
water sewer with a diameter increasing from 300mm to 375mm and 450mm flows in a westerly
direction before coanecting to the surface water sewer in Hermon Hill. The surface water sewer in
Hermon Hill flows in a northerly direction with a diameter of 600mm until it combines with a
1050mm diameter pipe flowing across Sylvania Road. The outflow pipe has a diafri&80mm

and flows in an easterly direction perpendicular to Wellington Road. The diameter of the pipe
increases to 1200mm at the intersection with Cowley Road before decreasing back to 1050mm
approximately 30m further downstream. The surface water sewentflows inan easterly
direction in EImcroft Avenue (s&xctiord.4.2for the sewer network in the neighbouring Roding
Valley hotspot) The foul swer network broadly follows the surface sewer network. The central
foul sewer pipe flows in an easterly direction perpendicular to Wellington Road aith
interchanging diameter between 839mm and 750mm. Foul sewers in Hermon Hill (300mm
diameter pipes), Wllington Road (300mm and 375mm diameter pipes), Halstead Road (300mm
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diameter pipes) and Cowley Road (225mm diameter pipe) connect to the main foul sewer which
runsalongElmcroft Avenue.

4.5.3 Local floodnechanism
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Figure4.15: TWUL sewer network for th&naresbrook hotspot

A watershed analysis of the area usiBkforovided several hydrological sidatchments along with

0KS LINAYIFNE TFt2¢ LI (K EguedNiB)IThdgiddriesthaving réported ( NS |
internal flooding in Wellington Road are located on themary flow path of the local sub
catchments. Surface water that falls within thesatchments will naturally drain past these
properties and flow in an easterly direction until reaching Elmcroft Avenue. The internal flooding
reported in Hermon Hill also lies neaprimaryflow path.
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Figure4.16: Snaresbrook hotspot local hydrological catchment and stream

45.4 Local flood risk
Surface Water Flood Risk

I NBGASE 27F (i KEguedln)shows tha& §urfacdRwatierlis predicted to flow in an
easterly directionacrossWellington RoadHalstead Road, and Cowley Road. Surface water also
accumulates at the junction between Hermon Hill and Wellesley Road. The pasptrat have
reported flooding in Wellington Road are at a predicted risk of flooding fronitime30 year, 1 in
100 year and 1 in 1000 yeaainfall events, with predicted depths ranging between 0.15m and
0.6m. The property on Hermon Hill is at a préslicrisk of flooding from the 1 in 1000 year rainfall
event with predicted depths ranging between 0.3m and 0.%herefore, the hotspot is at high risk

of surface water flooding
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Figure4.17: Snaresbhrook hotspot RoFSW

Ordinary Watercourse Flood Risk

A review of the EA Detailed River Network data confirms that there are no ordinary watersourse
within the local vicinity of theSnaresbrookhotspot and thereforethe hotspot is not at risk of
flooding from ordinary watercourses.

Fluvial Flood Risk

I OO2NRAY3 (G2 (GKS 9! Qa 2 \Shakegbfok@dtspa? iRsiteated ih FoddNJ t f
Zone 1 and therefore is not at risk of fluvial flooding.

Groundwater Fdod Risk

TheSnaresbroolkk 2 G A LJ12 G f AS& G A (KB <TERQS NWRa] prO® 1Al al RS
Qusceptible toGroundwater Hooding data (se€igure4.2). The flooding report does not mention
groundwater as the source of flooding and there are no known reports of groundwater flooding
elsewhere in the hotspot. Therefore, it is believed thastfiood incident cannot be attributed to
groundwater flood sources.

Sewer Flood Risk

As mentionedn Sectior4.5.1, anecdotal evidence from resident®uld suggest that gullies in
Wellington Road were overwhelmed with surface water during the rainfall event. This would
suggest that there is insufficient capacity in the network to accommodate surface water runoff.
Based on this information, it is belied that this flooding incident can be attributed to sewer flood
sources.

40
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Flood risk from other sources

¢ KS Ridk 6fooding fromReservoirs mapshows thata section of Hermon Hill, Wellington
Road Halstead Road, and Cowley Rasitiside the predicted reservoir flooding extent. Therefore,
the hotspot is predicted at risk of flooding from other sources. The flooding experienced during the
25" July 2021 was however not due to reservoir flooding.

4.5.5 Actions taken by relevant RMAs\(hother stakeholders affected)

Table4.5: Risk Management AuthoritiesActions

Authority Authority Contributing Action to Flooding Incident

Redbridge Before

No known actions taken

During
No known actions teen
After

A letter was sent bredbridgeo all residents having reported flooding. The reportg
incidents were collated and compiled. The information collected has provided
anecdotal evidence for this Section 19 rep&teports received werfbrwarded to
TWULfor their investigations.

The gullies iWellington RoacindHermon Hillwere checked afteRedbridge
received the flooding reporGullies were checked again on th August and the
13" September respectivelGullies were checked in Wellington Road following th
floods onthe 5™ August 2@1. Twogullies were not checked due to parked vehicle

One gully found to be blocked was cleared. All other gullies were found to be rur
freely. Gullies in Hermon Hilleve checked on TDAugust 2@1 with further gullies
checked on 18 September 2@21. Gullies in Grosvenor Gardens were checked on
4™ August 2021 and seven were found to be running freely. One gully was bloc
and was cleared on the #@0ctober 2021.

5 gullies found to be blocked were cleared. There are 4 gullies blocked that coul
be cleared. These require further programmed wsrR6 other gullies checked wers
running freely.

A site visit was conducted on th& ©ctober 2021 to investigate the reported
flooding in the hotspotDuring this initial highevel assessment, it was noticed tha
propertiesin Wellington Roadvere locaed in a low lying area and it was notict
certain paths betweempropertieswere lower than the road and sloping towards th
back gardens.

TWUL Before
No known actions taken

During

No known actions taken
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Authority Authority Contributing Action to Flooding Incident

After

No known actions taken

4.5.6 Recommendations
1 ForRedbridgeand TWULactions refer toSection8.2

4.6 Other locations within the catchment

Multiple other reports of internal flooding were received in the West Roding Catchmbith were
not located withinthe hotspots Floodng has been reported in thelfowing streets

91 Hereford Road
Selsdon Road
Southview Drive
Victoria Road

St Barnabas Road
Warley Road

GrosvenoiGardens

=A =4 =4 =4 =4 4 4

Knighton Drive

METIS

metisconsultants.co.uk



5 EASTRODINGCATCHMENT

The East Roding hydrological catchment spans from Woodford Bridge to Lincoln Gardens and is located
to the east of the River Rodingigure5.1). Residents in this catchment reported 17 internally flooded
properties, eight externally flooded properties and 14 cases of flooding to the highway, totalling at 39

reports. Two hotspots havéeen identified within this catchment and their flood mechanisms and flood
risks are assessed in this section.

Figureb.1: East Roding catchment overview

Although maps for various types of flood risks have been produced at the scale of the hotspots throughout
0KAA& NB LR NI UsceftiBe tOGoMdiwaterM@btidy data is provided as 1km tiles and
therefore is provided at the scale of the catchment whilgureb.2.
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