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Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

Executive Summary
Scott Wilson has been commissioned to prepare a Level 2 Strategic Flood Risk Assessment (SFRA) on
behalf of Waltham Forest Council. This assessment builds on the findings of the North London Level 1
1
SFRA and provides more detailed information regarding fluvial flood risk associated with the River Lee
system along the western margin of the borough.
The purpose of this increased scope Level 2 SFRA is to enable the application of the PPS25 Exception
Test and to contribute to the evidence base for Waltham Forest’s Local Development Documents (LDDs),
with particular reference to the Area Action Plans (AAPs) for the Blackhorse Lane Area and Northern
Olympic Fringe Area.
This study has utilised available hydraulic modelling information to produce mapping outputs which define
the flood extents and provide further detail regarding the likely depth of flooding and flood hazard
classification during a range of flood events.
The mapping outputs should be used to refine and update the PPS25 Sequential Test process. If, as
anticipated, this confirms that some development is required within flood risk areas to provide wider
sustainability benefits to Waltham Forest then the outputs can be used to inform the PPS25 Exception
Test. The Flood Depth and Flood Hazard mapping should be used to apply a sequential planning
approach, whereby the most vulnerable development types are located within the lowest flood risk areas.
In order to ensure that future development proposed within flood risk areas is safe, and does not increase
flood risk in adjacent areas, a number of development control measures will need to be enforced, such as,
the location and layout of different type of development according to vulnerability; setting of appropriate
finished floor levels; provision of safe access and egress; the use of appropriate flood resistant and
resilient construction techniques in accordance with expected flood depths; provision of safe refuge above
the flood level; and identification of suitable evacuation procedures in the event of a flood.
Specific guidance and recommendations with respect to flood risk mitigation measures for future
development are provided within this report which should be addressed as part of a site specific Flood Risk
Assessment to support the planning application. Information on when a Flood Risk Assessment is
required, the varying levels of Flood Risk Assessments, and the minimum requirements of an FRA have
also been outlined.
A walkover of the main flood defence network has been completed to provide an indication of the current
standard of flood protection. This suggests that the standard of protection associated with parts of the
Ching Brook and Dagenham Brook is less than 1 in 20 years. The River Lee Flood Relief Channel offers a
slightly improved standard of protection, estimated as approximately 1 in 50 years however these
standards highlight the actual risk of flooding which is present within Waltham Forest.
Additional investment in flood defence infrastructure will be required in the future to prevent the standard of
protection reducing further in the face of increasing urbanisation, climate change and an ageing defence
network. It is recommended that the areas highlighted as having the lowest standard of protection should
initially be targeted for future improvements, and detailed studies will be required develop potential options
and evaluate impacts.
It is considered unlikely that construction of new, large scale flood defence infrastructure provides a
sustainable flood risk management approach for Waltham Forest, as such measures can often relocate
flooding problems to adjacent areas. It is therefore recommended that the regeneration plans throughout
1

Mouchel (August 2008) North London Strategic Flood Risk Assessment
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the study area should be viewed as a mechanism through which reduction in the level of flood risk can be
achieved. This will require incorporation of flood storage and other on site mitigation such as use of
sustainable drainage techniques to provide attenuation and reduce surface water runoff.
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Acronyms & Abbreviations
ACRONYM

DEFINITION

AAP

Area Action Plan

BGS

British Geological Survey

CFMP

Catchment Flood Management Plan

CLG

Government Department for Communities and Local Government

Defra

Department for Environment, Flood and Rural Affairs

DPD

Development Plan Document

DTM

Digital Terrain Model

FRA

Flood Risk Assessment

GIS

Geographical Information System

LDD

Local Development Documents

LDF

Local Development Framework

LiDAR

Light Detection and Ranging

LPA

Local Planning Authority

LRF

Local Resilience Forum

NLSA

North London Strategic Alliance

PPS25

Planning Policy Statement 25: Development and Flood Risk

RSS

Regional Spatial Strategy

SA

Sustainability Appraisal

SFRA

Strategic Flood Risk Assessment

SPD

Supplementary Planning Document

SPZ

Source Protection Zone

SuDS

Sustainable Drainage Systems

SWMP

Surface Water Management Plan
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Glossary
TERM

DEFINITION

Aquifer

A source of groundwater comprising water bearing rock, sand or gravel capable of yielding significant
quantities of water.

Attenuation

In the context of this report - the storing of water to reduce peak discharge of water.

Catchment Flood
Management Plan

A high-level planning strategy through which the Environment Agency works with their key decision
makers within a river catchment to identify and agree policies to secure the long-term sustainable
management of flood risk.

Climate Change

Long term variations in global temperature and weather patterns caused by natural and human actions.

Culvert

A channel or pipe that carries water below the level of the ground.

DG5 Register

A water-company held register of properties which have experienced sewer flooding due to hydraulic
overload, or properties which are ‘at risk’ of sewer flooding more frequently than once in 20 years.

Exception Test

The exception test should be applied following the application of the sequential test. Conditions need to be
met before the exception test can be applied.

Flood Defence

Infrastructure used to protect an area against floods as floodwalls and embankments; they are designed to
a specific standard of protection (design standard).

Flood Resilience

Measures that minimise water ingress and promotes fast drying to reduce any permanent damage.

Flood Resistant

Measures to prevent flood water entering a building or damaging its fabric. This has the same meaning as
flood proof.

Flood Risk

The level of flood risk is the product of the frequency or likelihood of the flood events and their
consequences (such as loss, damage, harm, distress and disruption).

Flood Zone

Flood Zones show the probability of flooding, ignoring the presence of existing defences (PPS25)

Freeboard

Height of flood defence crest level (or building level) above designed water level

Functional Floodplain

Land where water has to flow or be stored in times of flood.

Local Development
Framework (LDF)

The core of the updated planning system (introduced by the Planning and Compulsory Purchase Act
2004). The LDF comprises the Local Development Documents, including the development plan
documents that expand on policies and provide greater detail. The development plan includes a core
strategy, site allocations and a proposals map.

Local Planning Authority
Body that is responsible for controlling planning and development through the planning system.
(LPA)

Main River

Watercourse defined on a ‘Main River Map’ designated by DEFRA. The EA has permissive powers to
carry out flood defence works, maintenance and operational activities for Main Rivers only.

Mitigation measure

An element of development design which may be used to manage flood risk or avoid an increase in flood
risk elsewhere.

Residual Flood Risk

The remaining flood risk after risk reduction measures have been taken into account.

North London Strategic Established in 1999 as the sub-regional strategic partnership North London, bringing together public,
Alliance
private and voluntary organisations.
Return Period

The average time period between rainfall or flood events with the same intensity and effect.

Sequential Test

Aims to steer vulnerable development to areas of lowest flood risk.

Source Control (SUDS) Controlling storm water close to its source e.g. house soakaways, porous car parks, rainwater harvesting
Sustainable drainage
systems (SuDS)

Methods of management practices and control structures that are designed to drain surface water in a
more sustainable manner than some conventional techniques.

Topographic survey

A survey of ground levels.

Watercourse

All rivers, streams, drainage ditches (i.e. ditches with outfalls and capacity to convey flow), drains, cuts,
culverts and dykes that carry water.
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1

Introduction

1.1

Background
2

1.1.1

Planning Policy Statement 25: Development and Flood Risk (PPS25), revised in March 2010,
emphasises the active role Local Planning Authorities (LPAs) should have in ensuring flood risk is
managed effectively and sustainably as an integral part of the planning process. PPS25
encourages LPAs to undertake a Strategic Flood Risk Assessment (SFRA) as part of their
evidence base for the Local Development Framework (LDF) process and to use their findings to
inform strategic land use planning.

1.1.2

In August 2008 a Level 1 SFRA was published by Mouchel for the North London Strategic Alliance
(NLSA), covering the London Boroughs of Waltham Forest, Barnet, Camden, Enfield, Hackney,
Haringey and Islington.

1.1.3

The flood risk information presented in the North London Level 1 SFRA was used to apply the
PPS25 Sequential Test to potential development areas outlined in the Waltham Forest Core
3
Strategy Preferred Options Document .

1.1.4

The findings of the PPS25 Sequential Test identified that the majority of development proposed for
the borough is located in areas of Flood Zone 1 associated with a low probability of flooding. The
exceptions were the regeneration areas of Blackhorse Lane and the Northern Olympic Fringe AAP,
where future development is proposed adjacent to the River Lee in the western part of the borough
and within the centre of the borough along the Ching Brook. Development in these areas may
require application of the PPS25 Exception Test.

1.1.5

Scott Wilson was commissioned by Waltham Forest Council to undertake a Level 2 SFRA. The
purpose of this assessment is to provide more detailed information regarding the nature of flood
risk within the Northern Olympic Fringe and Lea Bridge AAP, Blackhorse Lane AAP and River
Ching corridor to facilitate the application of the Exception Test in these areas.

1.1.6

In addition to informing emerging planning policies, the Level 2 SFRA will be used to identify flood
risk issues and options to further inform the urban design framework for the Blackhorse Lane area.

1.2

Aims & Objectives

1.2.1

The SFRA is a planning tool that enables the LPA to select and develop sustainable site
allocations with respect to flood risk throughout the ongoing progress of the Local Development
Framework (LDF).

1.2.2

Where decision-makers are unable to allocate all proposed development and infrastructure in
accordance with the Sequential Test (i.e. steer development to areas of lowest risk of flooding), it
is necessary to increase the scope of the Level 1 SFRA to provide information necessary for
application of the Exception Test through the process of a Level 2 SFRA.

1.2.3

The Level 2 SFRA will provide more detail on the nature of flood risk in opportunity sites located in
Flood Zones 2 or 3 within the Blackhorse Lane Area, Northern Olympic Fringe/Lea Bridge AAP
and Ching Brook corridor, or where the boundary between Flood Zone 1 and 2 is unclear. This
detailed flood risk information will enable Waltham Forest Council to apply the Sequential and
Exception Tests within Flood Zones where there is development pressure in areas at medium or
high flood risk.

2
3

CLG (March 2010) Planning Policy Statement 25: Development and Flood Risk
Waltham Forest Council Core Strategy Preferred Options, Jan 2010
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1.2.4

To this end, the key objectives of this Level 2 SFRA are:
• To provide an assessment of the impacts of all sources of flooding in accordance with
Annex E of PPS25, including an assessment of any future impacts associated with climate
change;
• To enable planning policies to be identified to minimise and manage flood risks for the
whole of the borough;
• To provide information needed to apply the Sequential Test within specific development
proposals sites at medium or high flood risk in line with the principles of PPS25;
• To provide Waltham Forest Council with the information required to assess the flood risk
for specific development proposal sites, concentrating on the Northern Olympic Fringe and
Blackhorse Lane Areas to ensure that development in such areas satisfies the
requirements of the Exception Test; and,
• To consider the detailed nature of the flood hazard (flood depth, probability, velocity),
taking into account the presence of flood risk management measures such as flood
defences.
• To provide guidance for preparing site specific Flood Risk Assessments, including design
guidance with respect to site use, layout, minimum finished floor levels, access and
egress, flood resilient and resistant design;
• To undertake an appraisal of existing flood defence infrastructure local to the two AAPs;
and,
• To identify strategic mitigation options and potential delivery mechanisms with regard to
flood risk.

1.3
1.3.1

Methodology
This Level 2 SFRA has been completed in line with the requirements of PPS25 and based upon
the guidance provided in its accompanying practice guide. The following stakeholders have been
involved with completion of this study, either in terms of providing flood risk data, attendance at the
start-up meeting or providing comments on the draft report.
• Waltham Forest Council;
• Environment Agency; and,
• British Waterways.

1.3.2

1.4
1.4.1

Additional site visits have also undertaken by the project team during preparation of this study to
inspect the watercourses and become familiar with the study area.

Previous Flood Risk Studies
There have been a number of previous flood risk studies within LB Waltham Forest which have
been referred to during this report. These are outlined below and referenced where appropriate.
• North London Level 1 SFRA [2008] – Produced in August 2008 for seven North London
boroughs, including Waltham Forest, to directly inform the strategic planning of North
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London. Scott Wilson has already received this report as part of previous work
undertaken.
• Lower Lee Valley Level 2 SFRA [2007] – The London Development Agency (LDA)
commissioned a SFRA covering the Lower Lee Valley, and in particular development
associated with the 2012 Olympic Games and its associated infrastructure. As part of this
SFRA, the LDA commissioned modelling of the fluvial flood risk associated with the River
Lee which was undertaken by Capita Symonds and has been provided by the LDA for this
Level 2 SFRA. This model will be used to inform the Waltham Forest Level 2 SFRA.
• Olympic Flood Risk Assessment [2007] – The assessment supports the planning
application for the Olympic and Legacy facilities and includes a portion of the Lower Lee
Valley within the London Borough of Waltham Forest. The report was produced by the
Olympic Delivery Authority.
• Waltham Forest Infrastructure Plan [2009] – The strategic infrastructure plan assessed
the infrastructure needs required to meet anticipated demands of housing and employment
growth in a sustainable way over the period 2009 to 2026. The report included an
assessment of foul and surface water drainage.
• Blackhorse Lane Waterfront Park Flood Risk Assessment [2009]- The report was
produced to provide an overview of fluvial flood issues in the Blackhorse Lane area along
with details of the design of the required surface water attenuation facilities.
• Blackhorse Lane Developer Toolkit – Report written to provide guidance to developers
interested in the Blackhorse Lane area. The report supports the Blackhorse Lane FRA.
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2

Study Area Characteristics

2.1

Overview
2

2.1.1

The London Borough of Waltham Forest covers an area of approximately 39km and has an
approximate population of 223,000. It occupies a key location immediately northeast of the City of
London. It is right at the heart of major development corridors running east and north, which offer
significant opportunities for growth in the area.

2.1.2

The study area is shown below within Figure 2-1 and in more detail within Figure 1 (Appendix D).
The area includes the Blackhorse Lane AAP and Northern Olympic Fringe AAP in addition to the
South Chingford area, all of which have been highlighted for future development.
Figure 2-1 Study Area

South
Chingford
Area

Blackhorse
Lane AAP
Area

Northern Olympic
Fringe AAP Area
© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.
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2.1.3

As shown in Figure 1 (Appendix D), the River Lee (or Lea) forms the western boundary of the
borough and poses a flood risk to the western margins of the borough, most notably to the North
Olympic Fringe AAP in the south west of Waltham Forest. The River Lee Navigation canal flows
along the same corridor as the River Lee where there are also a series of reservoirs, the largest of
which is the William Girling Reservoir located just outside of the borough boundary to the northwest.

2.1.4

The River Lee network is relatively complex in this area and includes a number of separate
channels including the River Lee Navigation, River Lee Flood Relief Channel and the River Lee
Diversion, as shown in Figure 2 (Appendix D). There are also a number of man made channels
which feed into and connect the reservoir network, although these are independently isolated from
the river system.

2.1.5

The Ching Brook is located in the centre of the borough and generally flows in a westerly direction
past Walthamstow Stadium to its confluence with the River Lee in the vicinity of Banbury
Reservoir.

2.2

Topography

2.2.1

The topography across the study area is shown in Figure 2 (Appendix D). Elevations vary
between approximately 15m to 5mAOD in the River Lee valley along the western boundary of
Waltham Forest, and rise to between 20m and 40mAOD in east of the borough.

2.2.2

The River Lee and Ching Brook valleys can be clearly identified in Figure 2 (Appendix D), flowing
south and west towards their respective confluences with the River Lee and the River Thames.

2.3

River Network
River Lee Flood Relief Channel

2.3.1

The River Lee Flood Relief Channel is an 18m wide, 3m deep rectangular profiled man made
channel of mass concrete construction, as shown in Figure 2-2. The channel was built by the Lee
Conservancy Board under the Lee Conservancy Catchment Board Act 1938. The channel lies
adjacent to the Walthamstow Reservoirs and is within the legal liability boundary (in the event of a
reservoir embankment collapse) to be the responsibility of the Environment Agency.

2.3.2

Estimates of the Flood Relief Channel capacity outlined in the Blackhorse Lane Feasibility Study
state that it would provide protection up to the 1 in 70 year flood event (1.4% annual probability)
but due to catchment characteristic changes over time, it is considered that the standard of
protection is now closer to a 1 in 50 year event (2% annual probability). Flood waters have
reached the top of the flood relief channel banks on 3 occasions in the last 20 years.

2.3.3

Water from the River Lee is diverted to the Lee Navigation, with any additional excess water then
transferred to the flood relief channel. Therefore, for much of the year there is very little water in
4
the flood relief channel. The Blackhorse Lane Feasibility study estimates that during flood events,
3
the peak flow could reach 130m /s with an average peak velocity of 2m/s for 30 hours taking the
fast flowing water to top of bank level.

4

4

Blackhorse Lane Waterfront Park Feasibility Study Stage 1 Constraints and Opportunities Report January 2009, Halcrow
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Figure 2-2 River Lee Flood Relief Channel (viewed from Forest Road Bridge); source:
Blackhorse Lane Waterfront Park Feasibility Study Stage 2/3/4)

River Lee Navigation
2.3.4

The majority of the flow in the River Lee is diverted to the River Lee Navigation in order to maintain
water levels which are controlled by a series of lock gates.

2.3.5

The River Lee Navigation is a man-made channel operated by British Waterways. The channel is
located in the Lee Valley on the western side of a series of reservoirs. The channel runs partly
along the border between Waltham Forest and Hackney/Haringey and Enfield.

2.3.6

British Waterways have anecdotal records of occasional overtopping of the towpath at Harbet
Road Industrial Estate north of Stonebridge Lock (between Banbury Reservoir and William Girling
Reservoir). The freeboard of the towpath at this location is only approximately 230mm at this
point. There is also anecdotal evidence of overtopping at the Navigation Inn just north of Ponders
End Lock which is located just over the borough boundary to the north west.
Dagenham Brook

2.3.7

The Dagenham Brook is a tributary to the River Lee. It flows from the River Lee Flood Relief
Channel in the vicinity of the North Access Road to merge with the Old River Lee near to the New
Spitalfields Market before rejoining the River Lee Navigation below Old Ford Lock.

2.3.8

The Brook is a heavily urbanised watercourse with a narrow channel, that is often contained within
culverts or in concrete channels (see Figure 2-3). The Brook has spillways to enable it to
discharge to the flood relief channel during periods of high flow and flap valves to prevent water
from the flood relief channel entering the Brook. The brook is primarily surface water fed and has
suffered in the past from misconnections in the Thames Water sewerage system which is
undergoing investigation by Thames Water.
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Figure 2-3 Dagenham Brook shown adjacent to the River Lee Flood Relief Channel

Ching Brook
2.3.9

The Ching Brook flows south along the eastern boundary of Waltham Forest towards Highams
Park, where the Brook runs around the western perimeter of Highams Park Lake. A small outflow
at the lake’s southern end connects into the Ching Brook which continues to flow south west
towards its confluence with the River Lee in the vicinity of Banbury reservoir.

2.3.10

The Ching Brook flows through an urbanised area and the channel is often concrete lined and
constrained by culverts beneath roads and railways, including the A406 North Circular. The Brook
also passes in close proximity to the Walthamstow Stadium site (a former greyhound racing tack)
where the channel flows through sports grounds in an open channel upstream of the site before
disappearing into a culvert which runs to the south of the site.

2.4

Reservoir Network

2.4.1

Reservoirs that are raised above the surrounding natural ground level and contain a minimum of
3
25,000m water are subject to regulation under the Reservoir Act 1975. Eleven of the Lee Valley
reservoirs are subject to this categorisation which is enforced by the Environment Agency.

2.4.2

Within the LB Waltham Forest there are seven reservoirs as outlined in Table 2-1 below and
shown in Figure 2-4. In addition, the William Girling and King George V reservoirs are located to
the north west of the borough boundary and form the head of this series of reservoirs.

2.4.3

All the reservoirs within the LB Waltham Forest are classified as ‘non-impounding’.
Environment Agency defines reservoir types as:

The

The great majority of raised reservoirs in the UK are formed by earth embankment dams
that either block the natural flow of a river or drainage from an area (impounding
5
reservoir), or that form all sides of the reservoir (non-impounding reservoir) .

5

Environment Agency Owners Guide to reservoir safety, Feb 2010
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Table 2-1 Reservoirs with Waltham Forest (source: N.London SFRA August 2008)
Reservoir

Location

King George V

Owner

Category

Capacity (m3)

Near Chingford Thames Water Ltd

Non-impounding

13,970,000

William Girling

Enfield

Thames Water Ltd

Non-impounding

16,500,000

Banbury

Walthamstow

Thames Water Ltd

Non-impounding

2,846,000

Lockwood

Walthamstow

Thames Water Ltd

Non-impounding

1,787,000

High Maynard

Walthamstow

Thames Water Ltd

Non-impounding

462,000

East Warwick

Walthamstow

Thames Water Ltd

Non-impounding

905,000

West Warwick

Walthamstow

Thames Water Ltd

Non-impounding

805,000

Walthamstow No.4

Walthamstow

Thames Water Ltd

Non-impounding

591,000

Walthamstow No.5

Walthamstow

Thames Water Ltd

Non-impounding

713,000

Figure 2-4 Examples of reservoir structures within Waltham Forest

2.4.4

D133184

The Environment Agency has recently completed a Reservoir Inundation Mapping project to
highlight the area which would potentially be flooded in the event of reservoir failure. The outputs
from the national project are being reviewed and utilised to develop emergency flood plans in
conjunction with Local Resilience Forums, however they are not currently publicly available. It is
recommended that when available the project outputs should be reviewed and considered within
future SFRA revisions.
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3

Flood Risk in Waltham Forest

3.1

Fluvial Flooding
Sources

3.1.1

The main source of flood risk in Waltham Forest is fluvial flooding associated with the Lower Lee,
its tributaries and associated diversion channels. The River Lee is one of the largest of the River
2
Thames tributaries, which drains a rural catchment of approximately 1415 km that extends to
Luton in the north and covers large parts of Hertfordshire and west Essex.

3.1.2

The River Lee flows south along the western boundary of Waltham Forest with the River Lee Flood
Relief Channel located further to the east, adjacent to the Blackhorse Lane AAP. The Ching Brook
and Dagenham Brook are tributaries of the River Lee system, which are urbanised watercourses
which often flow within culverts. Figure 1 (Appendix D) shows the location of the river network in
relation to the study area.

3.1.3

Within the study area, the River Lee catchment is predominantly developed floodplain with built
flood defences. The local catchment is influenced by urbanisation and low permeability London
Clay geology, which both encourage a rapid response of the catchment to rainfall events. The
potential for infiltration into subsoils is low and therefore a large proportion of rainfall is conveyed
into the River Lee resulting in a ‘flashy’ hydrograph profile. This means that there is limited time for
flood warning and evacuation procedures unless they are informed through weather forecasting
techniques.

Historic Flooding
3.1.4

In 1947 the River Lee system experienced considerable flooding and as a result a number of
channel alterations and defence measures have been implemented. Several man made channels
have provided increased conveyance capacity through the catchment and provided flood relief to
the area.

3.1.5

The River Lee Flood Relief channel was constructed in the 1970s and was built to accommodate
an event of similar scale to the flood of 1947, which, at the time, was estimated to be a 1 in 70
event. As such, this structure no longer provides an adequate level of protection to the
surrounding area. Furthermore, the North London Level 1 SFRA (Mouchel 2008) identifies that the
level of protection is known to have been reduced further by extensive development in the upper
catchment.

3.1.6

The Environment Agency’s historic flooding records are presented in Figure 12 (Appendix D). As
shown on the mapping, there has been no major flooding in this region since 1947. However it is
understood that the flood relief channel almost reached capacity in 1987, 1993 and 2000,
highlighting that the flood risk posed to Waltham Forest is a realistic threat.

PPS25 Flood Zones
3.1.7

D133184

This Level 2 SFRA has been completed in accordance with PPS25 guidelines. PPS25 defines
four Flood Zones based on the probability of flooding, as shown in Table 3-1. The majority of land
within Waltham Forest is located within Flood Zone 1. However, parts of the western area of the
borough are located within the floodplain of the River Lee and its associated tributaries. Figure 3A
– 3C (Appendix D) presents the flood mapping which has been produced for the study area from
hydraulic model outputs.
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3.1.8

It should be noted that the flood extents which this study has been based upon, presented within
Figures 3A – 3C (Appendix D) have been defined based on the best available modelling
information and are in line with the definitions contained within Table 3-1.

3.1.9

Environment Agency internal guidance states that historic flooding incidents should be included
within the Flood Zone 2 outline. However the historic data is not included in the flood extents
within Figures 3A – 3C, hence they are presented as ‘Modelled Flood Extents’ generated from
modelling data. The historic flooding data is presented separately as Figure 12 (Appendix D).
Table 3-1 Fluvial Flood Zone Definitions
Flood Zone

Definition

Probability
of Flooding

Flood Zone 1

At risk from flood event greater than the 1 in 1000 year event
(greater than 0.1% annual probability of flooding each year)

Low
Probability

Flood Zone 2

At risk from flood event between the 1 in 100 and 1 in 1000
year event (between 1% and 0.1% annual probability of
flooding each year)

Medium
Probability

Flood Zone 3a

At risk from flood event greater than or equal to the 1 in 100
year event (greater than 1% annual probability of flooding each
year)

High
Probability

Flood Zone 3b

At risk from a flood event greater than or equal to the 1 in 20
year event or otherwise agreed between the Local Planning
Authority and the Environment Agency (greater than 5%
annual probability of flooding each year)

Functional
Floodplain

3.1.10

The Lower Lee catchment has been extensively modelled and there is a high level of confidence
associated with the mapped flood outlines for this area which have been provided by the London
Development Authority and Environment Agency from two major modelling projects which are
detailed below.

3.1.11

It should be noted that the Environment Agency has recently commissioned a further modelling
project to construct a two-dimensional model of the entire Lower Lee catchment, however the
outputs from this study are unlikely to be available until spring 2012. The modelling outputs from
the Ching should be available in summer 2011, therefore the Environment Agency should be
consulted to ensure the most up to date information is available for any future revisions of this
document or site specific Flood Risk Assessments.

3.1.12

The extents of the hydraulic models which have been used to produce outputs for this study are
shown in Figure 3-1 on page 13.

Lower Lee Valley Modelling Study
3.1.13

The London Development Authority (LDA) commissioned an SFRA to support regeneration of the
Lower Lea Valley and notably the development associated with the 2012 Olympic Games and its
supporting infrastructure.

3.1.14

As part of this assessment, the LDA commissioned hydrodynamic modelling of the fluvial flood risk
and breach assessments associated with the River Lee. This modelling provides further
information on fluvial flood risk posed to Waltham Forest and neighbouring boroughs.

D133184
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3.1.15

A two-dimensional hydrodynamic TUFLOW model of the River Lee system was used to simulate
the following three scenarios:
• 1 in 100 year fluvial + 1 in 20 year tidal flood event for 2009
• 1 in 100 year fluvial + 1 in 20 year tidal flood event plus climate change to 2109
• 1 in 1000 year fluvial + 1 in 20 year tidal flood event for 2009

3.1.16

The Lower Lee Valley TUFLOW model has been used to produce flood risk mapping outputs for
the southern part of Waltham Forest, which includes the Northern Olympic Fringe AAP. The
modelled scenarios listed above have been used to create outputs downstream of Walthamstow
Marshes and St James Park, the extent of the model is broadly defined by the railway
embankment which crosses the borough to the south of the water works.

River Lee Model Maintenance 2010
3.1.17

The Environment Agency has used framework consultants to develop hydraulic models of the
Lower Lee catchment for many years in order to generate flood maps which define higher risk
areas. Over the last decade a hydraulic model has been developed using ISIS software, a onedimensional hydraulic modelling package used to represent the flow in open channels and
structures.

3.1.18

Throughout recent years a number of independent modelling studies have been completed to
determine flood risk in relation to specific development sites within the catchment. In April 2010,
the Environment Agency completed a project to combine these individual modelling projects to
ensure that their hydraulic model was up to date and provided the best available source of flood
risk information for the catchment.

3.1.19

The April 2010 ISIS model has been provided which has been run for the following scenarios:
• 1 in 5 year fluvial flood event
• 1 in 20 year fluvial flood event
• 1 in 100 year fluvial flood event
• 1 in 100 year climate change fluvial flood event
• 1 in 1000 year fluvial flood event

3.1.20

The results from the ISIS model have been used to produce flood risk mapping outputs for the
central and northern part of the study area, including the Ching Brook. The results from the 1 in 20
year fluvial flood event have also been used to define flood risk in the lower catchment, because
results from the Lower Lee Valley TUFLOW model were not available for this scenario.

Tidal Influence
3.1.21

The North London Level 1 SFRA notes that whilst the main source of flood risk facing Waltham
Forest is fluvial, there is also a tidal influence on this borough. The tidal reach of the River Thames
extends up the Lower Lea Valley to the Lea Bridge sluices. It is possible that the part of the River
Lee within Waltham Forest may be influenced by tidal processes and therefore extreme tidal
events in the Thames could influence flooding within Waltham Forest.

3.1.22

The Thames Barrier currently provides protection in excess of the 0.1% annual probability event.
The presence of this defence, coupled with local defences means that any extreme tide level
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would have to be accompanied by a breach in flood defences to result in severe flooding.
Localised flooding may occur where surface water outfalls become tide-locked and lead to short
term ponding behind defences.
3.1.23

An allowance for the tidal influence on the River Lee has been included within the hydrodynamic
modelling undertaken for the River Lee, as described above.

Flood Risk Mapping Outputs
3.1.24

D133184

The River Lee ISIS model and the Lower Lee Valley TUFLOW model have been used to produce
flood risk mapping outputs for the northern/central and southern parts of the study area
respectively as detailed in Figure 3-1.
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Figure 3-1: Hydraulic Model Coverage in Waltham Forest
LEGEND:

ISIS model (1D)
node points
TUFLOW model
(2D) grid extent

ISIS model used to produce
flood depth & hazard outputs
for 1 in 20yr, 100yr, 100yr+CC
and 1000yr events for areas
north of green dashed line.

TUFLOW model used to
produce flood depth &
hazard outputs for 1 in
100yr, 100yr+CC and
1000yr events.
ISIS model used to
produce 1 in 20 year
outputs for areas south of
green dashed line

© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.

3.1.25

It should be noted that a number of assumptions have been made to produce the flood risk
mapping outputs using available information. Whilst these assumptions are appropriate when
considering flood risk on a strategic scale, they are not necessarily accurate when considering site
specific assessments which may require further detailed investigations. Further information
regarding when site specific flood risk assessments are required is contained in section 7.2.

3.1.26

The mapping outputs contained in Appendix D include the plans showing the extent of flood
extents across the borough in addition to Flood Depth and Flood Hazard mapping for the 1 in 20
year, 1 in 100 year, 1 in 100 year climate change and 1 in 1000 year flood events.

D133184
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Maximum Flood Depth
3.1.27

The flood depth mapping presented as Figures 4A – 7C (Appendix D) shows the maximum depth
of flooding which is experienced at each individual element in the model throughout the entire
simulation. The peak depth will occur at different times depending upon the location of the element
under consideration.

3.1.28

For example, immediately adjacent to the bank of the River Lee Flood Relief Channel, the peak
depth will be experienced around the same time as when the water level peaks in the channel.
However peak depths inland, some distance away from the bank will be experienced at a later time
when water has spread further throughout the model. The flood depth map therefore presents a
worst case and conservative scenario.

3.1.29

The flood depth mapping outputs for the south of the study area have been produced from a twodimensional model which can accurately represent complex overland flowpaths across the
floodplain.

3.1.30

However the depth mapping in the northern/central parts of the study area has been produced
from a one-dimensional model which does not have the ability to accurately represent floodplain
dynamics, therefore maximum water levels have been extended across the floodplain in order to
create the depth grids. The depth mapping produced for the northern/central parts of the study
area is therefore less accurate than the mapping produced for the southern areas.

3.1.31

The Environment Agency’s two-dimensional modelling study, which covers the entire Lower Lee
catchment, will provide more accurate depth mapping following completion, anticipated in spring
2012.

Maximum Flood Hazard
3.1.32

Flood hazard mapping is presented as Figures 8A – 11C (Appendix D). Flood hazard is a function
of the flood depth and flow velocity at a particular point in the floodplain, which is assigned one of
four hazard categories: ‘Extreme Hazard’, ‘Significant Hazard’, ‘Moderate Hazard’, and ‘Low
Hazard’.

3.1.33

The derivation of these categories is based on Flood Risks to People FD2320 (DEFRA & EA,
2005), and is based on the following equation:

Flood Hazard Rating = ((v+0.5)*D) + DF

Where v = velocity (m/s)
D = depth (m)
DF = debris factor

3.1.34

The maximum depth and velocity outputs from the Lower Lee Valley TUFLOW model were
available which allowed calculation of flood hazard with the southern part of the study area.
However as the one-dimensional ISIS model does not provide floodplain velocities a series of
assumptions were applied to estimate floodplain velocities for the northern part of the study area.

3.1.35

The methodology assumed that flow velocity across the floodplain would vary linearly with distance
from the river channel, with peak flows in the channel estimated from the ISIS model results. This
methodology provides the ability to produce hazard mapping for the northern/central areas of the
study area, in an appropriate manner for a strategic study of this nature. However the
methodology is not appropriate for site specific assessments which may need to confirm likely
velocities in order to determine anticipated flood hazard categories.
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3.1.36

The Environment Agency’s ongoing two-dimensional modelling study of the entire Lower Lee
catchment will provide updated flood velocity and hazard mapping, flowing completion in spring
2012.

3.1.37

The maximum depth and velocity outputs have been used in the flood hazard equation, along with
a suitable debris factor. For the purpose of this report, a precautionary approach has been
adopted inline with FD2320; a debris factor of 0.5 has been used for depths less than and equal to
0.25m, and a debris factor of 1.0 has been used for depths greater than 0.25m. This provides a
conservative estimate based on the urban environment.
Table 3-2 Hazard categories based on FD2320, DEFRA & Environment Agency 2005
Flood Hazard

3.1.38

3.2
3.2.1

Description

Low

Caution – Flood zone with shallow flowing water or deep standing water

Moderate

Dangerous for some (i.e. children) – Danger: flood zone with deep or fast
flowing water

Significant

Dangerous for most people – Danger: flood zone with deep fast flowing
water

Extreme

Dangerous for all – Extreme danger: flood zone with deep fast flowing
water

A discussion of the flood extents, Flood Depth and Flood Hazard mapping outputs in relation to the
key development areas within Waltham Forest is contained in Chapter 4.

Surface Water Flooding
Overland flow and surface water flooding typically arise because of intense rainfall, often of short
duration, that is unable to soak into the ground or enter drainage systems. It can run quickly off
land and result in localised flooding. Localised flooding may also occur where surface water
outfalls become locked (due to high water levels in the receiving watercourses) which can lead to
short term ponding behind flood defences.

National Level Pluvial Modelling
3.2.2

The Environment Agency has undertaken pluvial modelling at a national scale and produced
mapping identifying those Areas Susceptible to Surface Water Flooding (ASSWF). The mapping
relevant to Waltham Forest is shown in Figure 13A – 13C in Appendix D. The primary purpose of
this mapping is to assist Local Authorities with emergency planning procedures and it should be
noted that this national mapping has the following limitations:
• The mapping does not show the interface between the surface water network, the sewer
systems and the watercourses;
• It does not show the susceptibility of individual properties to surface water flooding;
• The mapping has significant limitations for use in flat catchments.

3.2.3

D133184

This mapping provides national coverage and has been produced using a highly simplified method
that excludes urban sewerage and drainage systems, excludes buildings, and uses a single rainfall
event. It is noted that this mapping is intended for use by the Local Resilience Forums solely to
inform emergency planning and should not be used for spatial planning decisions. In addition, the
Environment Agency strongly recommend that local knowledge is applied to assess the suitability
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of the mapping as an indicator of surface water flooding before emergency planners make
decisions based upon it.
3.2.4

In the light of these recommendations, this mapping has been used purely as an initial high-level
overview of pluvial flood risk across the borough which is being reviewed in conjunction with local
knowledge of pluvial flooding incidents to form a platform for further assessment in site specific
Flood Risk Assessments.

3.2.5

LB Waltham Forest has provided details of recorded surface water flooding incidents across the
borough over the last 3 years (2007 – 2010). These incidents have been overlaid onto the
Environment Agency ASSWF maps included in Appendix D and are also listed within Appendix C.

3.2.6

A comparison between the ASSWF mapping and Waltham Forest’s historic records generally
shows good correlation, however there are several incidents which are not located in areas
highlighted by the ASSWF mapping. These incidents could potentially be localised issues caused
by blockages in the drainage network however they will require further investigation if development
is proposed in close proximity.

Drain London Forum
3.2.7

Waltham Forest is a member of the Drain London Forum which has been set up by the Greater
London Authority with funding from Defra to address surface water flood risk throughout Greater
London.

3.2.8

The main aims of Drain London are to bring together all parties with information and a
responsibility to manage surface water flood risk within London; to assess the location, frequency,
severity and causes of surface water flooding in London and the impact on the tributary river
network; to identify and prioritise solutions; to determine responsibilities to deliver actions; and to
produce a central location for storing and accessing all drainage data for future and ongoing work.

3.2.9

The project will involve the coordinated delivery of 33 borough-specific Surface Water
Management Plans, in accordance with the Defra guidance, which is now a requirement of the
6
7
Flood and Water Management Act and the Flood Risk Regulations 2009 .

3.2.10

For further information on the risks associated with surface water flooding, the reader is referred to
the SWMP for Waltham Forest which is expected to be completed in the spring of 2011.

3.3

Groundwater Flooding

3.3.1

Groundwater flooding usually occurs in low lying areas underlain by permeable rock and aquifers
that allow groundwater to rise to the surface through the permeable subsoil. Blackhorse Lane AAP
is located adjacent to surface water features and it is likely that groundwater levels in this area are
controlled by levels in the nearby surface water features as well as seasonal events.

3.3.2

The Blackhorse Lane Waterfront Park Flood Risk Assessment (2009) refers to trial pits which were
excavated as part of ground investigations completed for the Willowfields School FRA. The trial
pits were excavated to a depth of 2.4m below ground level (bgl) and groundwater was encountered
at depths between 2.40m and 1.7m bgl. This shows that groundwater is shallow in the Blackhorse
Lane Area of LB Waltham Forest.

3.3.3

Historical groundwater abstraction from the underlying chalk aquifer has resulted in widespread
8
lowering of groundwater levels (the Blackhorse Lane Feasibility study highlighted four

6
7

8

HMSO (April 2010) Flood and Water Management Act
HMSO (November 2009) Flood Risk Regulations 2009

Blackhorse Lane Waterfront Park Feasibility Study Stage 1 Constraints and Opportunities Report January 2009, Halcrow
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groundwater abstraction points within a 500m radius of the site). There is potential for
groundwater levels to recover due to reduced demand in the local abstraction points, however, the
groundwater flood risk is relatively low compared with other sources of flooding and can be
adequately mitigated on a site basis. These considerations should be addressed as part of site
specific FRAs.

3.4

Sewer Flooding
Sources

3.4.1

Sewer flooding generally results in localised short term flooding caused by intense rainfall events
overloading the capacity of sewers. Flooding can also occur as a result of blockage by debris or
sediment poor maintenance, structural failure or surcharging of the system due to high water levels
in the receiving fluvial system.

3.4.2

The Waltham Forest sewer system is largely a combined system. This can be defined as a
partially separated system for foul and surface water/storm water run-off, which typically reach
capacity during 1 in 1 year and 1 in 2 year storm events.

3.4.3

During dry weather, all water entering the drainage system will be conveyed to a treatment works
where it is treated and discharged to a local watercourse. However during wet weather there is a
risk that large volumes of rainfall entering the system can cause ‘surcharging’ i.e. the volume of
water entering the drainage system is too great resulting in ‘backing up’ of water within the system
leading to localised flooding.

3.4.4

The sewerage infrastructure in Waltham Forest is operated by Thames Water.

Historic Records
3.4.5

In order to fulfil statutory commitments set by the Water Services Regulation Authority (OFWAT),
water companies must maintain verifiable records of sewer flooding, which is achieved through
their DG5 registers. Water companies are required to record flooding arising from public foul,
combined or surface water sewers and identify where properties suffered internal or external
flooding. Records of sewer flooding were obtained for the North London Level 1 SFRA from
Thames Water through a query of their DG5 registers between August 1997 and August 2007.

3.4.6

The data provided by the water companies is limited to postcode data, resulting in the coverage of
relatively large areas by comparatively limited and isolated recorded flood events. The data also
only covers the last ten years of records.

3.4.7

LB Waltham Forest has also provided details from their call centre with regard to flood related calls
since 2007 which are listed in Appendix C and shown on Figures 13A – 13C (Appendix D). Of the
83 flood records provided, 5 appear to be directly related to sewer flooding, which are reproduced
in Table 3-3.
Table 3-3 Waltham Forest call centre records (2007 – 2010) attributed as sewer flooding
Ref
31
33
37
42
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Date
15/06/2009

Postcode
E4 7AA

15/06/2009

E4 8BH

15/06/2009
15/06/2009

E17 5PR
E4 9DT

Comments
Flooding has caused surcharging through W.C.
Due to flooding manhole cover has risen on the drain o/s 1A
Brindwood Road.
Flooding has led to surcharging of W/C
Overflowing manhole in main drain in alley between 28 and 30
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Ref

46

3.4.8

Date

Postcode

26/06/2009

E4 9NS

Comments
Larkswood Road.
Water is not draining through Sewer o/s 24 the Hale E4 9NS When we have rain there is a flood in the Rd

As shown in Figures 13A – 13C (Appendix D) the records attributed to sewer flooding are spread
across the study area and do not suggest that there is a particular problem with the sewer network
in a specific area.

Surface Water Management Plan
3.4.9

3.5

Through the preparation of the SWMP for Waltham Forest (undertaken by the Drain London
Forum) it will be possible to identify areas where there is pressure on the existing drainage system.
Options can then be explored for effective mitigation and management of this form of flooding.

Artificial Sources

3.5.1

The consequence of flooding occurring from any of the nearby reservoirs is severe as the
surrounding and downstream areas would be inundated with water. However, the risk is
considered to be low due to enforced management measures.

3.5.2

It is recommended that the reservoir inundation mapping (when made publicly available) which has
been produced by the Environment Agency and the emergency plans formulated in conjunction
with the local resilience forums should be reviewed to ascertain the areas at highest risk from
artificial sources and the appropriate planning measures.
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4

Specific Area Considerations

4.1

Overview

4.1.1

This chapter contains an overview of the flood risks to the three main development areas which
have been identified by Waltham Forest Council. It is recommended that Chapter 3 is also
reviewed to ensure the methodologies and assumptions which have been applied to produce the
mapping are fully understood, and the potential limitations are appreciated.

4.1.2

Fluvial flooding is the dominant source of flood risk within Waltham Forest. The fluvial flood risk
posed to the Blackhorse Lane AAP and South Chingford area has been defined using outputs from
the ISIS one-dimensional hydraulic model of the River Lee and Ching Brook. It should be noted
that one-dimensional models do not accurately simulate complex overland flow paths which could
lead to some limitations in the mapping covering the Blackhorse Lane AAP and Walthamstow
Stadium site area. This modelling is due to be updated by spring 2012.

4.1.3

The fluvial flood risk to the Northern Olympic Fringe AAP has been defined using outputs from the
TUFLOW model, which has the ability to represent complex flow paths within the floodplain,
therefore this information can be relied upon. It should be noted that the TUFLOW model results
for the 1 in 20 year event have not been provided for this study therefore the ISIS model has been
used to define the functional floodplain and flood depth and hazard for this scenario.

4.1.4

Although the flood risk information presented within this report is appropriate for a strategic scale
study, further detailed investigations will be required for site specific investigations as the
methodologies applied at a strategic scale are not necessarily appropriate on a site scale. This is
likely to include two-dimensional modelling of the Ching Brook for sites located in the South
Chingford area.

4.2

Sequential Approach

4.2.1

When considering development of specific regeneration areas, the sequential approach should be
applied whereby the most vulnerable land uses are specified in areas with the lowest risk of
flooding. PPS25 includes vulnerability classifications which group different land uses into different
categories. For example, residential and medical uses are classified as ‘more vulnerable’,
whereas commercial and industrial uses are classified as ‘less vulnerable’.

4.2.2

Further details on the PPS25 vulnerability classifications and the associated ‘Flood Zone
compatibility’ are included in Chapter 6; alongside information on the Sequential and Exception
Tests. However the flood depth and flood hazard outputs provide additional information which can
be used to apply the sequential approach within a specific area.

4.2.3

In general terms this stipulates that very low vulnerability uses such as car parking and public open
space should be located in areas with the highest flood hazard, typically in close proximity to the
river network. In contrast to this, high vulnerability uses such as residential care homes and
emergency services should be located in low flood risk areas with access to high ground outside
the floodplain.

4.3
4.3.1
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Key Flooding Mechanism
The key source of flooding throughout Waltham Forest has been identified as fluvial flooding from
the River Lee and associated tributaries. The actual mechanism through which flooding occurs is
via overtopping of river banks when the channel capacity is exceeded.
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4.3.2

As the river network within the study area does not typically contain raised walls or embankments,
consideration of a breach in the defences is not appropriate. Where there are no raised structures
a breach is not technically possible because if a river bank was to fail then the adjacent land in the
river valley would prevent inundation of the surrounding area.

4.3.3

The exception to this statement is the reservoir network within Waltham Forest which retains water
above ground level, however the risk from this artificial source has been assessed by the
Environment Agency’s ‘Reservoir Inundation Mapping project.

4.4

Blackhorse Lane AAP
Flood Extents

4.4.1

The Blackhorse Lane AAP lies adjacent to the River Lee Flood Relief Channel and the Dagenham
Brook channel which run adjacent to one another to the west of the AAP. The functional floodplain
(1 in 20yr) extent is mainly constrained to the river channel areas, and some southern parts of the
AAP area (in the vicinity of Wickford Way) are located within the 1 in 100yr extent.

4.4.2

The northern part of the area, broadly from Hooker’s Road to Uplands Business Park lies within
the 1 in 1000yr flood extent with some parts shown to be within the 1 in 100yr with climate change
outline. The ground levels rise towards the east of the area, with Blackhorse Lane itself lying out
of the 1 in 1000yr floodplain; i.e. within Flood Zone 1.

Flood Depth and Hazard
4.4.3

The maximum flood depths are experienced in close proximity to the Flood Relief Channel and
Dagenham Brook where between 0.75m and 1.0m depth is present in some localised areas during
the 1 in 100 year climate change scenario. Generally the flood depths throughout the AAP during
this scenario are up to 0.5m in the south-western area, adjacent to the river channels.

4.4.4

During the 1 in 1000 year flood event the maximum flood depths typically increase by
approximately 0.2m. The area to the north of Hooker’s Road is also inundated with up to 0.25m
depth of water during this scenario.

4.4.5

The flood hazard rating during the 1 in 100 year climate change scenario is typically classified as
‘significant’ throughout the southern parts of the area in the vicinity of the river channels. Some
parts of Wickford Way, immediately adjacent to the Dagenham Brook are classified as ‘extreme’
hazard, which corresponds to ‘danger for all’.

4.4.6

Further to the north of the area, the flood hazard reduces and areas of ‘low’ and ‘moderate’ zones
are present. During the 1 in 1000 year event scenario a similar hazard pattern is present with
‘extreme’ and ‘significant’ classifications present in the south of the area and ‘low’ and moderate’
classification present further north.

4.4.7

The maximum flood depths and hazards should be considered when producing the redevelopment
plans for the Blackhorse Lane AAP, further guidance is provided in Chapter 8.

Rate of Flooding Onset
4.4.8
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The Environment Agency’s ‘Floodline’ service provides advance warnings when there is an
increased risk of flooding. Throughout the study area, the River Lee catchment is predominantly
developed floodplain with low permeability London Clay geology, and these factors combine to
create a rapid catchment response to rainfall events. The potential for infiltration into subsoils is
low and therefore a large proportion of rainfall is conveyed into the River Lee and tributaries,
resulting in a ‘flashy’ hydrograph profile.
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4.4.9

The Environment Agency’s warning service uses a variety of river modelling information and
weather forecasts in conjunction with real-time weather and river channel data sourced from
remote monitoring stations, to provide as much warning time in advance of flooding as possible.

4.4.10

The Environment Agency has confirmed that they aim to give a minimum of two hours notice of
expected flooding, however the lead time depends on a number of conditions such as soil moisture
deficit, rainfall intensity and rainfall duration.
The lead time could therefore vary from
approximately thirty minutes to twelve hours.

4.4.11

The bed slope of the River Lee is relatively shallow therefore the flood warning times for the
Blackhorse Lane area are unlikely to be towards the lower end of the indicative lead times
provided by the Environment Agency, i.e. medium warning times are likely.

4.4.12

The River Lee Isis model results have been utilised in order to provide further detail regarding the
onset of flooding in Blackhorse Lane. Figure 4-1 shows the water level time series profile for the 1
in 100 year climate change flood event in comparison to the approximate river bank level, and
Figure 4-2 shows the typical ground levels (based on LiDAR data) throughout the Blackhorse Lane
AAP.

Figure 4-1: Blackhorse Lane Area – Isis model water level time series (1 in 100 year climate
change event) in relation to approximate bank level

D133184

21

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

Figure 4-2: Blackhorse Lane Area – LiDAR DTM Elevation

NORTH
Not to Scale

LiDAR DTM
Elevation (mAOD)

© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.

4.4.13

Figure 4-1 and Figure 4-2 should be reviewed together to gain an understanding of the likely time
that specific sites will be inundated in order to develop appropriate mitigation measures.

Surface Water Flooding
4.4.14

The areas susceptible to surface water flooding mapping highlights that the central part of the AAP
area is potentially more susceptible to surface water flooding, in addition to the southern areas
adjacent to the Flood Relief Channel and Dagenham Brook.

4.4.15

Waltham Forest’s customer call centre records (2007 – 2010) include one reported incident on
Blackhorse Road adjacent to the Uplands Business Park. The comments state there is a blocked
gully in this location which frequently floods during heavy rainfall events. This should be
investigated during the council’s ongoing maintenance programme.

4.4.16

The surface water flooding susceptibility mapping shows that parts of the area could be at higher
risk of surface water flooding if the drainage network becomes blocked or its capacity is exceeded.
The potential overland surface water flow routes should therefore be considered when developing
redevelopment plans for the AAP. The conclusions of the Waltham Forest SWMP should also be
reviewed when available in spring 2011.

D133184

22

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

Sewer Flooding
4.4.17

The customer call centre records (2007 – 2010) do not include any incidents attributed to sewer
flooding within the Blackhorse Lane AAP. The North London SFRA also does not highlight any
sewer flooding incidents between 1997 and 2007 within the AAP.

4.4.18

The available information therefore does not highlight any significant sewer flooding incidents
within recent years. However the Strategic Infrastructure Plan, completed in November 2009
states that the combined sewer system typically reaches capacity during 1 in 2 year events which
suggests sewer flooding could occur relatively frequently.

4.4.19

Consultation with Thames Water is recommended to confirm the capacity of the sewer network in
the vicinity of the AAP which should then be taken forward within the redevelopment plans.

Artificial Sources
4.4.20

There are a number of raised reservoirs within Waltham Forest which fall under the classification of
the Reservoirs Act 1975. The consequences of a breach in a reservoir embankment are likely to
be significant as water is retained above ground levels. However the probability of a dam breach
occurring is low.

4.4.21

The Environment Agency has produced reservoir inundation maps, currently available at
www.environment-agency.gov.uk, which are being used to develop emergency plans in
conjunction with local resilience forums. The High Maynard Reservoir is located adjacent to the
Blackhorse Lane AAP therefore it is recommended that the emergency plans are reviewed when
available, and taken into account when formulating redevelopment plans.

4.4.22

During times of flooding there is a residual risk that debris carried by rivers could become trapped
in culvert or bridge structures and cause a blockage, which could lead to flooding immediately
upstream. It is not possible to quantify the residual risk of a blockage occurring, however for the
Blackhorse Lane AAP the worst case blockage location would be the culverts which carry the
River Lee Flood Relief Channel and Dagenham Brook beneath Forest Road.

4.4.23

The Flood Relief Channel is approximately 20m therefore it is unlikely that a full blockage of the
Forest Road bridge would occur, although it is possible. However it is more likely that a blockage
would occur on the Dagenham Brook culvert which is approximately 2m x 1.5m. The potential
consequences of a culvert blockage scenario should be investigated in detail during site specific
assessments for Blackhorse Lane.

4.4.24

From an initial assessment it appears that the crest level of Forest Road is approximately
8.4mAOD, therefore water could back-up towards Blackhorse Lane until water levels at Forest
Road exceed this crest level and water is able to by-pass the structure.

4.4.25

During this potential blockage scenario it is likely that flood depths in the Blackhorse Road area
could be up to 0.5m greater than experienced during the 1 in 100 year climate change event.
Additional mitigation measures may be required to manage the risk of blockage which could
potentially include improved maintenance regimes.
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4.5

Northern Olympic Fringe AAP
Flood Extents

4.5.1

The Northern Olympic Fringe AAP is located in the south of Waltham Forest and covers a
significant area which accounts for approximately 15% of the borough’s total area. The River Lee
and its associated tributaries flow through the AAP and approximately 60% of the AAP lies within
Flood Zones 3b, 3a and 2.

4.5.2

The extent of Flood Zone 3b is typically limited to the river channels which make up the River Lee,
Lee Navigation, Flood Relief Channel and Dagenham Brook within the AAP extent. However just
to the east of the AAP there is a significant area of functional floodplain (Flood Zone 3b)
associated with the Dagenham Brook, which covers the allotment gardens adjacent to Roxwell
Trading Park.

4.5.3

The Walthamstow Marsh area, located in the north west of the AAP is designated as Flood Zone
3a associated with the Lee Navigation. The raised railway embankments on the marshes affect
the Flood Zone extents and prevent them extending further north-east. Further south along the
Lee Navigation, areas of Flood Zone 2 are present in the vicinity of Lea Bridge.

4.5.4

There are significant areas of Flood Zone 3a associated with the River Lee Flood Relief Channel
and the Dagenham Brook. These cover extensive industrial areas such as Leyton Industrial
Village and Cromwell Village, in addition to residential areas in the vicinity of Lea Bridge Road.
The railway lines which run south towards Stratford Station are situated in a topographic
depression therefore they create a flow pathway to the south.

Flood Depth and Hazard
4.5.5

During the 1 in 100 year climate change event the maximum depth of flooding on the Walthamstow
Marshes is typically 1.0m to 1.5m. The maximum depth throughout Leyton Industrial Village and
Cromwell Estate is typically 0.5m to 1.0m, with greater depths up to 1.5m experienced in the
allotments located to the east of Roxwell trading Estate.

4.5.6

Further south, in the residential areas located in the vicinity of Lea Bridge Road typical depths are
between 0.25m and 0.5m, however the depth along Lea Bridge Road itself is typically greater,
between 0.5m and 1.0m.

4.5.7

During the 1 in 1000 year flood event the maximum depths are typically 0.2m to 0.4m greater than
the depths experienced during the 1 in 100 year climate change event, and clearly a greater area
is affected.

4.5.8

The flood hazard rating during the 1 in 100 year climate change scenario is predominantly
classified as ‘significant’ throughout the proportion of the AAP which lies within the Flood Zone 3a
with climate change extent. There are some limited areas of ‘low’ and ‘moderate’ hazard zones
present and also some isolated areas of ‘extreme’ hazard classification within low lying areas.

4.5.9

There is not a significant increase in the hazard classification when considering the 1 in 1000 year
flood event, and the majority of the area remains within the ‘significant’ hazard zone. It should be
noted that the data used to determine hazard classifications could potentially result in an
underestimation of the hazard classification therefore further investigation is likely to be required.

4.5.10

The maximum flood depths and hazards should be considered when producing the redevelopment
plans for the Northern Olympic Fringe AAP, further guidance is provided in Chapter 8.
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Rate of Flooding Onset
4.5.11

The Environment Agency’s ‘Floodline’ service provides advance warnings when there is an
increased risk of flooding. Throughout the study area, the River Lee catchment is predominantly
developed floodplain with low permeability London Clay geology, and these factors combine to
create a rapid catchment response to rainfall events. The potential for infiltration into subsoils is
low and therefore a large proportion of rainfall is conveyed into the River Lee and tributaries
resulting in a ‘flashy’ hydrograph profile.

4.5.12

The Environment Agency’s warning service uses a variety of river modelling information and
weather forecasts in conjunction with real-time weather and river channel data sourced from
remote monitoring stations, to provide as much warning time in advance of flooding as possible.

4.5.13

The Environment Agency has confirmed that they aim to give a minimum of two hours notice of
expected flooding, however the lead time depends on a number of conditions such as soil moisture
deficit, rainfall intensity and rainfall duration.
The lead time could therefore vary from
approximately thirty minutes to twelve hours.

4.5.14

The TUFLOW model outputs have been interrogated to produce further mapping outputs showing
the time of inundation of specific areas within the Northern Olympic Fringe. The results of this
exercise are presented in Figure 16 for the 1 in 100 year climate change event.

4.5.15

The TUFLOW model shows that the first part of the AAP area which is flooded during the 1 in 100
year climate change event is the Walthamstow Marshes area, as the River Lea Navigation
overtops the east bank in the vicinity of Springfield Marina. The time which other parts of the AAP
area are flooded have been defined in relation to the initial flooding on the Marshes. For example
areas coloured yellow within Figure 16 should be expected to flood approximately 4-6 hours after
flooding begins on then Marshes.

4.5.16

Figure 16 shows that flooding is also experienced due to overtopping of the River Lee Flood Relief
Channel and the Dagenham Brook, and low lying areas adjacent to the channels such as the
Cromwell Estate, Roxwell Trading Estate and allotment gardens are flooded after approximately 24 hours.

4.5.17

The 1 in 100 year climate change event model results show that flood waters continue to flow
south overland, inundating additional parts of the AAP area. The areas surrounding Lea Bridge
Road are generally inundated after 10-14 hours, and areas further south towards New Spitalfields
Market are generally inundated after 10-20 hours.

4.5.18

The general pattern illustrated by Figure 16 is that the northern areas of the AAP are typically the
first areas to flood, and there is a slight time lag before southern areas are flooded, during which
water flows overland according to the topography. Figure 16 should be used to consider potential
evacuation routes in relation to emergency planning to determine when certain routes may become
impassable.

Surface Water Flooding
4.5.19

The areas susceptible to surface water flooding maps highlight that a number of locations
throughout the AAP are more susceptible to surface water flooding. These areas are typically
located along the river corridors and other low lying areas within the AAP.

4.5.20

Waltham Forest’s call centre records include approximately 10 records related to surface water
flooding between 2007 and 2010, which are generally spread across the AAP. However half of
these records are located in the south of the AAP in the vicinity of the Asda supermarket and
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Leyton Retail Park, which suggests drainage infrastructure problems in this area which will need to
be addressed during redevelopment of this area.
4.5.21

The surface water flooding susceptibility mapping shows that parts of the area could be at higher
risk of surface water flooding if the drainage network becomes blocked or its capacity is exceeded.
The potential overland surface water flow routes should therefore be considered when developing
redevelopment plans for the AAP. The conclusions of the Waltham Forest SWMP should also be
reviewed when available in spring 2011.

Sewer Flooding
4.5.22

The customer call centre records (2007 – 2010) do not include any incidents attributed to sewer
flooding within the Northern Olympic Fringe AAP. However the North London SFRA does highlight
that there were approximately 5 sewer flooding incidents recorded between 1997 and 2007 within
the AAP.

4.5.23

Although the available information does not highlight a significant number of sewer flooding
incidents within recent years, this part of the borough does contain the greatest number records
between 1997 and 2007. The Strategic Infrastructure Plan, completed in November 2009 also
states that the combined sewer system typically reaches capacity during 1 in 2 year events which
suggests sewer flooding could occur relatively frequently, therefore sewer flooding could potentially
pose a greater risk than the available data suggests.

4.5.24

Consultation with Thames Water is recommended to confirm the capacity of the sewer network in
the vicinity of the AAP which should then be taken forward within the redevelopment plans.

Artificial Sources
4.5.25

There are a number of raised reservoirs within Waltham Forest which fall under the classification of
the Reservoirs Act 1975. Warwick Reservoirs West and East are located adjacent to the north
western AAP boundary and a number of other reservoirs are also located less than 1km upstream
of the boundary. A failure of one of the reservoir embankments could potentially trigger a cascade
failure as each downstream reservoir is unable to contain the breached volume of water.

4.5.26

The consequences of a breach in a reservoir embankment are likely to be significant as water is
retained above ground levels. However the probability of a dam breach occurring is low. The
Environment Agency has produced reservoir inundation maps, currently available at
www.environment-agency.gov.uk, which are being used to develop emergency plans in
conjunction with local resilience forums. Therefore it is recommended that the emergency plans
are reviewed when available, and taken into account when formulating redevelopment plans for
the Northern Olympic Fringe AAP.

4.5.27

The consequences of a bridge or culvert blockage along the River Lee network should also be
considered. It is not possible to quantity the residual risk of a blockage occurring, however the
closest structure downstream of a specific site is likely to be the worst case scenario. This should
be investigated and confirmed during site specific assessments, which should consider the risk of
blockage and the resulting overland flow routes.
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4.6

South Chingford Area
Flood Zones

4.6.1

The South Chingford Area has not been specifically defined but broadly corresponds to the Ching
Brook valley. The Flood Zones associated with the Ching Brook are relatively narrow, particularly
in the east of the study area upstream of Highams Park.

4.6.2

In this area the functional floodplain (Flood Zone 3b) is generally constrained by the river channel
and the immediate surrounding area, with Flood Zones 3a and 2 extending further from the
channel but generally not covering any significant area. The exception to this is in the Chingford
Hatch area, where the functional floodplain and Flood Zone 3a cover a more extensive area
including residential properties on Waterhall Avenue.

4.6.3

In the lower reaches of the Ching Brook there are extensive areas designated as functional
floodplain (Flood Zone 3b) including the Walthamstow Stadium site (former greyhound racing
track) and adjacent sports grounds.

4.6.4

The Brook flows through a 180m long culvert to the south of the stadium and then subsequently
through a 50m long culvert beneath Chingford Road. The modelling results show that both of
these culverts become surcharged during flood events with a return period of 1 in 20 years and
above, which causes water to back-up and flow overland onto the stadium site, sports grounds and
also onto the A406 North Circular.

4.6.5

To the west of Chingford Road, the Brook flows through playing field areas before passing through
a number of culverts beneath residential areas and the A406 North Circular before its confluence
with the River Lee. Due to the storage provided upstream of Chingford Road the functional
floodplain is generally constrained to the river channel extent, and these culverts have adequate
capacity to convey the 1 in 20 year event flow. But during more extreme events the culvert
capacity and flood levels at the confluence combine to cause out of bank flooding shown by the
significant area of Flood Zones 2 and 3a shown to the east of the A406 North Circular.

4.6.6

The interaction between river channel and floodplain, and the resulting overland flow paths are
crucial to Flood Zone definition process throughout this area. The model results show that out of
bank flows are created due to a lack of flow capacity within some culvert structures, and in order to
accurately predict the flood extents based on this scenario requires two-dimensional modelling.

4.6.7

The flood depth and hazard information presented within this part of the study area is based on
one-dimensional model outputs, which are unlikely to represent floodplain flow paths to a high
degree of accuracy. A reduced level of confidence should therefore be attributed to the onedimensional outputs in this part of the study area, and it is recommended that two-dimensional
modelling of the area is completed. This will certainly be required to inform and support Flood Risk
Assessments for new development in the area.

4.6.8

The Environment Agency is currently completing a two-dimensional modelling study of the area,
which is likely to be an appropriate source of detailed modelling information to support site specific
assessments. It is recommended that developers should contact the Environment Agency to
confirm whether the Environment Agency’s modelling is appropriate and confirm whether further
independent modelling will be required.

Flood Depth and Hazard
4.6.9
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experienced in the lake within the park. Peak depths of up to 1.5m are also experienced at the
allotment gardens in the vicinity of Hale End.
4.6.10

In the vicinity of Walthamstow Stadium the maximum depth of flooding is typically 0.5m to 1.0m,
although significantly greater depths are present to the south of the stadium on the A406 North
Circular underpass. Typical depths further downstream of the stadium site are generally less than
0.5m, but increase up to 1.5m immediately adjacent to the A406 North Circular.

4.6.11

During the 1 in 1000 year flood event scenario the maximum flood depths are approximately 0.3m
greater than the 1 in 100 year climate change event upstream of Highams Park. In the lower
reaches of the Ching Brook, in the vicinity of, and downstream of the Walthamstow Stadium, the
difference in peak levels is typically less and approximately 0.1m.

4.6.12

The flood hazard rating for the 1 in 100 year climate change scenario upstream of Highams Park is
generally classified as ‘extreme’, because the floodplain is constrained to a narrow valley where
significant flood depths and velocities occur. Further downstream in the vicinity of Walthamstow
Stadium, areas of ‘significant’ and ‘moderate’ hazard zones are present, however the stadium itself
and areas in close proximity to the Ching Brook and River Lee confluence remains classified as
‘extreme’ hazard.

4.6.13

There is not a significant increase in the hazard classification when considering the 1 in 1000 year
flood event, however the assumptions and methodologies of the hazard classification approach
should be reviewed to ensure that the limitations are fully understood. Further investigations are
likely to be required to revise the flood hazard classifications in this area.

4.6.14

The maximum flood depths and hazards should be considered when producing the redevelopment
plans for the Northern Olympic Fringe AAP, further guidance is provided in Chapter 8.

Rate of Flooding Onset
4.6.15

The Environment Agency’s ‘Floodline’ service provides advance warnings when there is an
increased risk of flooding. Throughout the study area, the River Lee catchment is predominantly
developed floodplain with low permeability London Clay geology, and these factors combine to
create a rapid catchment response to rainfall events. The potential for infiltration into subsoils is
low and therefore a large proportion of rainfall is conveyed into the Ching Brook and subsequently
the River Lee, resulting in a ‘flashy’ hydrograph profile.

4.6.16

The Environment Agency’s warning service uses a variety of river modelling information and
weather forecasts in conjunction with real-time weather and river channel data sourced from
remote monitoring stations, to provide as much warning time in advance of flooding as possible.

4.6.17

The Environment Agency has confirmed that they aim to give a minimum of two hours notice of
expected flooding, however the lead time depends on a number of conditions such as soil moisture
deficit, rainfall intensity and rainfall duration.
The lead time could therefore vary from
approximately thirty minutes to twelve hours.

4.6.18

The bed slope of the Ching Brook is relatively steep therefore the flood warning times for the South
Chingford area are likely to be towards the lower end of the indicative lead times provided by the
Environment Agency, i.e. short warning times are likely.

4.6.19

The River Lee Isis model results have been utilised in order to provide further detail regarding the
onset of flooding in the South Chingford area. Figure 4-3 shows the water level time series profiles
for the 1 in 100 year climate change flood event extracted from the models reservoir units (see
legend for locations). Figure 4-4 shows the typical ground levels (based on LiDAR data)
throughout South Chingford.
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Figure 4-3: South Chingford Area – Isis model water level time series (1 in 100 year climate
change event) extracted from reservoir units

LEGEND:

© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.
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Figure 4-4: South Chingford Area – LiDAR DTM Elevation
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4.6.20

© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.

Figure 4-3 and Figure 4-4 should be reviewed together to gain an understanding of the likely time
that specific sites will be inundated in order to develop appropriate mitigation measures.

Surface Water Flooding
4.6.21

The areas susceptible to surface water flooding maps highlight that a number of locations
throughout the South Chingford area are more susceptible to surface water flooding, typically
located along the Ching Brook corridor. Waltham Forest’s call centre records include a number of
surface water flooding incidents between 2007 and 2010, which are generally spread across the
area.

4.6.22

The surface water flooding susceptibility mapping shows that parts of the area could be at higher
risk of surface water flooding if the drainage network becomes blocked or its capacity is exceeded.
The potential overland surface water flow routes should therefore be considered when developing
redevelopment plans. The conclusions of the Waltham Forest SWMP should also be reviewed
when available in spring 2011.

Sewer Flooding
4.6.23
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flooding within the South Chingford area. However the North London SFRA does not highlight that
there were any sewer flooding incidents recorded by Thames Water between 1997 and 2007
within the AAP.
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4.6.24

The available information does not highlight a significant number of sewer flooding incidents within
recent years. However the Strategic Infrastructure Plan, completed in November 2009 states that
the combined sewer system typically reaches capacity during 1 in 2 year events. This suggests
that sewer flooding could occur relatively frequently; therefore this flood source could potentially
pose a greater risk than the available data suggests.

4.6.25

Consultation with Thames Water is recommended to confirm the capacity of the sewer network in
the vicinity of any new development proposed throughout the area which should then appropriately
designed for within the redevelopment plans.

Artificial Sources
4.6.26

There are a number of raised reservoirs within Waltham Forest which fall under the classification of
the Reservoirs Act 1975. The consequences of a breach in a reservoir embankment are likely to
be significant as water is retained above ground levels. However the probability of a dam breach
occurring is low.

4.6.27

The Environment Agency has produced reservoir inundation maps, currently available at
www.environment-agency.gov.uk, which are being used to develop emergency plans in
conjunction with local resilience forums. The confluence of the Ching Brook and the River Lee is
located adjacent to Banbury Reservoir, therefore it is recommended that the emergency plans are
reviewed when available, and taken into account when formulating redevelopment plans for the
immediate surrounding area. The risk from the raised reservoirs will reduce further upstream
along the Ching Brook as ground levels rise.

4.6.28

The consequences of a bridge or culvert blockage along the Ching Brook should also be
considered. It is not possible to quantity the residual risk of a blockage occurring, however the
closest structure downstream of a specific site is likely to be the worst case scenario.

4.6.29

The Ching Brook passes through a number of bridges and culverts in the vicinity of Walthamstow
Stadium and their potential for blockage should be investigated during site specific assessments.
The local topography should also be reviewed to determine the resulting overland flow routes in
the event of blockage to allow appropriate mitigation measures to be developed.
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5

Strategic Flood Defence Network Considerations

5.1

Introduction

5.1.1

5.2

Waltham Forest is protected by a flood defence network which has been developed to reduce the
risk of flooding in response to previous flood events. The defence network includes additional
channels and other river structures to divert, control and manage the flow in the river during times
of flooding.

Existing Defence Information

5.2.1

The Environment Agency holds details of all flood defence structures on the River Lee and
associated tributaries, which are stored within the National Flood and Coastal Defence Database
(NFCDD). The Environment Agency has provided NFCDD data to inform this study which was
initially reviewed, and following this, site inspections were undertaken to confirm the NFCDD
information.

5.2.2

A key piece of information contained within the NFCDD is the standard of protection which is
afforded by discrete lengths of flood defences, which is typically expressed in relation to a flood
event return period. For example if the assigned standard of protection is 100 years, this defence
would defend its corresponding area from the 1 in 100 year flood event, however during more
extreme events overtopping of the defence and flooding of the surrounding areas should be
anticipated.

5.2.3

The NFCDD information provided by the Environment Agency is presented in Figure 15 (Appendix
D) which demonstrates that there is very limited information on the standard of protection
throughout Waltham Forest, as the default ‘unknown’ value has been assigned to approximately
85% of the defences present.

5.2.4

In the absence of comprehensive NFCDD information, the standard of protection can be inferred
based on the Flood Zone mapping which is also presented within Figure15. This gives an
indication of the standard, however for areas of Flood Zone 3a the only certain conclusion which
can be drawn is that the standard is somewhere between 20 years and 100 years.

5.2.5

It is understood that the Environment Agency is currently updating their NFCDD information. This
should be incorporated within any subsequent revisions or updates of this document.

5.3

Flood Defence Inspections

5.3.1

As part of this study the flood defences along the River Lee have been inspected in order to
develop an understanding of how the river network operates and also to highlight any clear
weaknesses in the flood defence system which may require modifications in order to provide an
appropriate standard of flood protection to existing and new development.

5.3.2

During the site inspections a photographic record of the river network and defences was recorded,
extracts from which are included as Figure 5-1.
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Figure 5-1: Photographs of Flood Defences with Waltham Forest

Location Plan

Photo B: Ching Brook @ North Circular, view looking
east (upstream) towards culvert

Photo C: River Lee Flood Relief Channel, view looking
south (downstream) towards confluence

Photo F: Dagenham Brook, view south (upstream)
adjacent to St James Park and allotment gardens

Photo A: Ching Brook @ North Circular,
view looking west (downstream) towards
confluence

Photo D: Dagenham Brook and River Lee Flood Relief
Channel, view north (upstream) in vicinity of Blackhorse
Lane AAP

© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.

Photo K: Dagenham Brook outfall into
River Lee in vicinity of Spitalfields Market

Photo G: River Lee Flood Relief Channel, view west
(downstream) from confluence with Dagenham Brook

Photo E: Dagenham Brook and River Lee Flood Relief
Channel, view north (upstream) from Coppermill Lane
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Photo H: River Lee Flood Relief Channel, view north
(upstream) showing culvert beneath railway line in
vicinity of Leyton Industrial Village
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Photo I: River Lee Flood Relief Channel, view north
(upstream) from footbridge in vicinity of Leyton Marshes
Riding School

Photo J: Confluence of River Lee Flood Relief Channel
and River Lee, view north (upstream) showing RLFRC
culvert outlet
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5.3.3

As discussed in section 4.3, the principal flood source and flooding mechanism throughout the
study area is fluvial flooding caused by overtopping of the river banks. The River Lee drains a
large rural catchment therefore following heavy rainfall events, significant volumes of water are
conveyed through the river valley before eventually discharging into the River Thames.

5.3.4

The urbanisation within the Lower Lee area (which includes Waltham Forest) results in a rapid
response to rainfall in the lower catchment area, where runoff is quickly transferred into the river
system which causes river levels to rise rapidly in response to a rainfall event.

5.3.5

The River Lee Flood Relief Channel was constructed in response to the 1947 flood event and
became operational in 1976. The current standard of protection attributed to the relief channel is
approximately 1 in 50 years, however this is likely to reduce over time due to a combination of
infrastructure deterioration, increasing urbanisation and the anticipated impacts of the climate
change.

5.3.6

In the northern part of the study area the standard of protection provided by the River Lee Flood
Relief Channel is typically in excess of 100 years, with the exception of the area upstream of the
A406 North Circular, where the standard is less than 20 years (as shown by the presence of Flood
Zone 3b).

5.3.7

The standard of protection on the upper reaches of the Ching Brook is generally between 20 years
and 100 years, with the exception of Chingford Hatch, where the presence of functional floodplain
indicates a standard of less than 20 years.

5.3.8

The standard of protection in the lower reaches of the Ching Brook is less than 20 years, as shown
by the extensive area of functional floodplain in the vicinity of the Walthamstow Stadium.

5.3.9

Further downstream, in the vicinity of the Blackhorse Lane AAP, the flood relief channel and the
Dagenham Brook run in parallel and the standard of protection in this location is between 20 years
and 100 years. A similar standard of protection is also present in the vicinity of Douglas Eyre
Playing Fields and Coppermill Lane, where the left bank of the relief channel is overtopped and the
railway line appears to act as a secondary defence and prevents flooding of St James Park.

5.3.10

However the area in the vicinity of St James Park also has a similar standard of protection
between 20 years and 100 years, with the Flood Zones in this location once again attributed to the
Dagenham Brook as well as the Flood Relief Channel.

5.3.11

Further south along the Dagenham Brook there is an extensive area of functional floodplain
covering the allotment gardens adjacent to Roxwell Trading Park, indicating the standard of
protection at this location is less than 20 years. The standard of protection from the flood relief
channel (which runs parallel to the Brook, approximately 800m to the south-west) is between 20
years and 100 years, with overtopping from the relief channel shown in the vicinity of Leyton
Industrial Village during the 1 in 100 year flood event.

5.3.12

The standard of protection in the south of the study area, in the vicinity of Leyton Marshes and the
gas works is also between 20 years and 100 years where water which has overtopped the banks
of the Dagenham Brook and flood relief channel pools in the low lying area in between the two
channels.

5.4
5.4.1
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Flood Defence Improvements
A site visit of the defences was undertaken during the study. The defences were visually inspected
in order to highlight potential weak points and suggest potential opportunities for improvements
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and/or strategic flood mitigation solutions. However the visual inspections did not highlight any
clear weaknesses in the defence network.
5.4.2

The lowest standard of protection within the study area is associated with the Ching Brook and the
Dagenham Brook, therefore it is recommended that options to reduce the risk of flooding should be
focused in these areas.

5.4.3

Localised improvements such as raising bank levels or providing embankments to retain water
within the river channels, or increasing culvert capacities are unlikely to be appropriate, as these
simply increase conveyance downstream and potentially cause flooding in other areas.

5.4.4

Other options which create additional space for storage of floodwaters provide a more sustainable
solution and an opportunity to manage flood risk and divert water into less vulnerable areas. For
example, the use of sports pitches as flood storage areas is appropriate as they are a low
vulnerability and can be returned to their normal usage relatively quickly following a flood event.

5.4.5

Regeneration schemes should also be viewed as opportunities to reduce the risk of flooding by
reducing runoff through rainwater harvesting, use of porous surfaces and green roofs.
Development layout planning can help to ensure space is made for water to flow and be stored
during times of flood.

5.4.6

On site mitigation such as providing raised finished floor levels and appropriate floodplain
compensation is likely to be required for some sites. It is not possible to provide outline cost
estimates for site specific mitigation measures as this is beyond the scope of a Level 2 SFRA and
would require detailed investigation of specific requirements on a site by site basis.

5.5

Conclusions

5.5.1

The current standard of protection from the River Lee Flood Relief Channel is estimated as
approximately 1 in 50 years. The channel capacity has been reasonably close to being exceeded
several times within recent decades, highlighting that the risk of flooding is a reality.

5.5.2

The standard of protection in areas of the Ching Brook and Dagenham Brook is less than 1 in 20
years therefore these areas would be expected to flood reasonably frequently.

5.5.3

Due to changing climate patterns, increasing urbanisation and ageing flood defence infrastructure
it is likely that further reductions in the standard of protection will occur in the future unless
investments are made to counteract these impacts.

5.5.4

It is recommended that defence improvements should be targeted towards areas which currently
have the lowest standard of protection and therefore the greatest risk of flooding. If improvements
are proposed then detailed investigations will be required to confirm any potential implications on
flood risk in adjacent areas within the catchment.

5.5.5

Regeneration schemes should be viewed as a mechanism to reduce flood risk, potentially through
flood defence infrastructure improvements. Reductions in risk can also be achieved through
following the principles of making space for water, by allowing areas to flood during heavy rainfall
events and then gradually releasing it after the event.

D133184

35

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

6

PPS25 Sequential & Exception Tests

6.1

Sequential Test

6.1.1

The aim of the PPS25 Sequential Test is to steer development towards areas of lowest flood risk
first, before allocating development within areas of higher flood risk. Only where there are no
reasonable available alternative sites suitable for the development in areas of lower flood risk,
should areas of greater flood risk be considered for development.

6.1.2

This Level 2 SFRA provides more detailed flood risk information than provided in the North London
SFRA and should be used by Waltham Forest to undertake the Sequential Test.

6.1.3

Given the regeneration aims of the council including the Blackhorse Lane and Northern Olympic
Fringe Area Action Plans it is likely that some development within flood risk areas will be required.
For these areas the sequential approach should still be applied whereby the areas at lowest risk of
flooding should initially be considered for the more vulnerable development types.

6.1.4

Table 6-1 below has been reproduced from Table D3 of PPS25 and identifies when development
is considered to be appropriate and when the Exception Test is required. The vulnerability
classifications for different types of development can be identified from Table 6-2.

6.1.5

Following completion of the Sequential Test, for some types of development proposed in Waltham
Forest the next step in the planning process will be to apply the PPS25 Exception Test.
Table 6-1 PPS25 Table D3 Flood Risk Vulnerability & Flood Zone 'Compatibility' (CLG, 2010)

FLOOD ZONE

Flood Risk
Vulnerability
Classification
(Table D.2 PPS25)

Essential
Infrastructure

Water
Compatible

Highly
Vulnerable

More
Vulnerable

Less
Vulnerable

1











2





Exception Test
required





3A

Exception Test
required



X

Exception Test
required



3B

Exception Test
required



X

X

X

 – Development is appropriate  – Development should not be permitted
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Table 6-2 PPS25 Table D2 Flood Risk Vulnerability Classification (CLG, 2010)
Vulnerability
Classification
Essential
Infrastructure

Development Uses
• Essential transport infrastructure (including mass evacuation routes), which has to cross the
area at risk,
• Essential utility infrastructure which has to be located in a flood risk area for critical operational
reasons, including electricity generating power stations, grid and primary substations; water treatment
plants; and sewage treatment plants if adequate measures to control pollution and manage sewage
during flooding events are in place.

• Wind turbines.
Highly Vulnerable

• Police stations, Ambulance stations and Fire stations and Command Centres and
telecommunications installations required to be operational during flooding.
• Emergency dispersal points.
• Basement dwellings.
• Caravans, mobile homes and park homes intended for permanent residential use.
9
• Installations requiring hazardous substances consent. (Where there is demonstrable need to
locate such installations for bulk storage of materials with port or other similar facilities, or such
installations with energy infrastructure or carbon capture and storage installations, that require coastal
or water side locations, or need to be located in other high flood risk areas, in these instances the
facilities should be classified as ‘Essential Infrastructure’.

More Vulnerable

• Hospitals.
• Residential institutions such as residential care homes, children’s homes, social services
homes, prisons and hostels.
• Buildings used for: dwelling houses; student halls of residence; drinking establishments;
nightclubs; and hotels.
• Non–residential uses for health services, nurseries and educational establishments.
• Landfill and sites used for waste management facilities for hazardous waste.
• Sites used for holiday or short-let caravans and camping, subject to a specific warning and
evacuation plan.

Less Vulnerable

• Police, ambulance and fire stations which are not required to be operational during flooding

Water-Compatible
Development

•

Buildings used for: shops; financial, professional and other services; restaurants and cafes; hot food
takeaways; offices; general industry; storage and distribution; non–residential institutions not included
in ‘more vulnerable’; and assembly and leisure.

•
•
•
•

Land and buildings used for agriculture and forestry.
Waste treatment (except landfill and hazardous waste facilities).
Minerals working and processing (except for sand and gravel working).
Water treatment plants.

•
•
•
•
•
•
•

Flood control infrastructure.
Water/Sewage transmission infrastructure and pumping stations.;
Sand and gravel workings.
Docks, marinas and wharves.
Navigation facilities.
MOD defence installations.
Ship building, repairing and dismantling, dockside fish processing and refrigeration and
compatible activities requiring a waterside location.
Water-based recreation (excluding sleeping accommodation).
Lifeguard and coastguard stations.
Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and
essential facilities such as changing rooms.
Essential ancillary sleeping or residential accommodation for staff required by uses in this
category, subject to a specific warning and evacuation plan.

•
•
•
•

9

DETR Circular 04/00, paragraph 18: Planning controls for hazardous substances.
See www.communities.gov.uk/index.asp?id=1144377
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6.2

Exception Test

6.2.1

The purpose of the Exception Test is to ensure that new development is only permitted in medium
and high flood risk areas where flood risk is clearly outweighed by other sustainability factors and
where the development will be safe during its lifetime, considering climate change. The Exception
Test comprises three criteria, all of which must be satisfied before a development may be
considered appropriate within an area of medium or high flood risk.

6.2.2

The remainder of this chapter describes the three elements of the Exception Test as well as
supporting information for applying the Exception Test to sites within the Blackhorse Lane and
Northern Olympic Fringe AAPs.

Part a) Wider Sustainability to the Community
6.2.3

“It must be demonstrated that the development provides wider sustainability benefits to the
community that outweigh flood risk, informed by the SFRA where one has been prepared. If the
DPD has reached the ‘submission’ stage (Figure 4 of PPS12; Local Development Frameworks) the
benefits of the development should contribute to the Core Strategy’s Sustainability Appraisal”.
(PPS25, CLG, 2010)
• The site should be scored against the sustainability criteria of the Sustainability Appraisal.
• Where a development fails to score positively against the SA, LB Waltham Forest could
consider planning conditions or Section 106 Agreements.
Specific Considerations for Blackhorse Lane

6.2.4

Waltham Forest (LBWF), with support from the London Development Agency (LDA) and other
partners, is looking to regenerate the Blackhorse Lane area. Blackhorse Lane is identified as a
growth area in Waltham Forest’s emerging Core Strategy and the area will be transformed over the
next 15 years with the development of a number of key sites. This will deliver new homes,
encourage appropriate employment uses and improve local amenities and infrastructure.

6.2.5

LBWF published an Interim Planning Policy Framework (IPPF) for the wider Blackhorse Lane area
in 2006 and separate Planning and Design briefs for the Station Hub and Waterfront and
Sutherland Road sites in 2007. An Urban Design Framework (UDF) is currently being finalised
which refreshes the earlier documents by setting out an updated area-wide framework and revised
detailed guidance for a more discrete area – the Station Hub and Waterfront and Sutherland Road
areas.

6.2.6

A Stage 1 Baseline Report was published in September 2009 which sets out the social, economic
and environmental context of the area, together with a review of a large number of policy, guidance
and evidence base documents and an initial urban design appraisal. The UDF and briefs are also
based on discussion and engagement with existing businesses, residents, land-owners,
prospective developers and a number of statutory agencies.

6.2.7

Waltham Forest’s Core Strategy Proposed Submission includes the following overview:

6.2.8

“Regeneration of this area could provide up to 2000 new homes, employment (about 1200 new
jobs), a new linear park, new pedestrian and cycle routes into the Lea Valley Park, and other
associated infrastructure.”

6.2.9

“Blackhorse Lane is an important gateway site for the borough to be developed over the next
decade. As a key connection to the Upper Lee Valley Opportunity Area, the Council and its
partners are looking to develop a new urban quarter in close proximity to a key public transport hub
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and an outstanding natural environment. This will help to achieve the shared vision for North
London Waterside with other boroughs bordering the Upper Lee Valley.”
6.2.10

“The Blackhorse Lane Area Action Plan will be key in maximising the redevelopment potential of
this area. The Council’s emerging plan interventions for this area include:
st

• “A new centre around the station… Bringing the country to the city… A 21 century
business area… Managing traffic and encouraging sustainable transport… and,
Walthamstow Wetlands and Green Corridors.”
6.2.11

The Blackhorse Lane area currently lies within the following area designations specified within the
London Plan and within Waltham Forest’s ‘saved’ policies from the Urban Development Plan
(UDP):
• Upper Lee Valley Opportunity Area (London Plan)
• London-Stansted-Cambridge-Peterborough Growth Corridor (London Plan)
• Area for Regeneration (London Plan)
• The area is within the Lee Valley Regeneration Corridor (UDP)
• Large parts of the area are within a Strategic Employment Area (London Plan + UDP)
• The Sutherland Road area is a Borough Employment Area (UDP)
• 24 Sutherland Road is identified as a Mixed Use Regeneration Area (UDP)
• A new road between Blackhorse Lane + Sutherland Road is identified as a New Road
Proposal (UDP)
• Nos. 6-32a Blackhorse Lane are a Primary Shopping Parade (UDP)
Specific Considerations for Northern Olympic Fringe

6.2.12

The Northern Olympic Fringe area is designated as a key regeneration area within the Borough.
Waltham Forest’s Core Strategy Proposed Submission includes the following overview:

6.2.13

“Regeneration of this area could provide up to 2500 new homes. An Area Action Plan will set out
detailed proposals to deliver growth and change in this area.”

6.2.14

“The 2012 Games and the Olympic Legacy is set to transform parts of East London. As the
northern edge of the Olympic Park is situated in Waltham Forest, the south of the borough has
been identified as a key regeneration area with growth potential due to its proximity to the Olympic
Park and Stratford City. The Northern Olympic Fringe is a high profile regeneration area and it is
essential to this Core Strategy that the Games’ legacy leads to a transformation. The Council's
vision seeks to capture benefits associated with the investment arising from the regeneration of
Stratford and the Lower Lea Valley and to secure employment opportunities for deprived
communities.”

6.2.15

“The Council’s plans for the area include the delivery of new housing and new jobs, improved
transport facilities, better public realm and new social infrastructure, better access to green spaces
and improved access to the Olympic Park.”

6.2.16

The Area Action Plans Preferred Options document, published in January 2011, sets out the vision
for the area and seeks to identify how the area will grow and positively change over the plan period
to 2026. The document states that:
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6.2.17

“The Northern Olympic Fringe area will be a successful urban neighbourhood of exceptional
quality, whose residents thrive on easy access to the Olympic Park and its Legacy. The area will
benefit from skills and job growth, sustainable new residential communities, the enhancement of
green spaces and local waterways and the improvement of public transport - to create an attractive
environment where people aspire to live.”

Part b) Redevelopment of Previously Developed Land
6.2.18

“The development must be on developable previously developed land or, if it is not on previously
developed land, it must be demonstrated that there are no reasonable alternative sites on
developable previously developed land”. (PPS25, CLG, 2010)

6.2.19

Planning Policy Statement 3: Housing defines previously developed land as follows:

6.2.20

‘Previously-developed land is that which is or was occupied by a permanent structure, including
the curtilage of the developed land and any associated fixed surface infrastructure.’

6.2.21

The definition includes defence buildings, but excludes:
• Land that is or has been occupied by agricultural or forestry buildings.
• Land that has been developed for minerals extraction or waste disposal by landfill
purposes where provision for restoration has been made through development control
procedures.
• Land in built-up areas such as private residential gardens, parks, recreation grounds and
allotments, which, although it may feature paths, pavilions and other buildings, has not
been previously developed.
• Land that was previously-developed but where the remains of the permanent structure or
fixed surface structure have blended into the landscape in the process of time (to the
extent that it can reasonably be considered as part of the natural surroundings).

6.2.22

There is no presumption that land that is previously-developed is necessarily suitable for housing
development nor that the whole of the curtilage should be developed.

Part c) Safe from Flood Risk
6.2.23

“A site specific Flood Risk Assessment must demonstrate that the development will be safe,
without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.”
(PPS25, CLG, 2010)

6.2.24

There are a number of ways a new development can be made safe:
• Avoiding flood risk by not developing in areas at risk from floods;
• Substituting higher vulnerability land uses for lower vulnerability uses in higher flood risk
locations and locating higher vulnerability uses in areas of lower risk on a strategic scale,
or on a site basis;
• Providing adequate flood risk management infrastructure which will be maintained for the
lifetime of the development; and
• Mitigating the potential impacts of flooding through design and resilient construction.
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6.2.25

The PPS25 Practice Guide (CLG 2010) provides further guidance for providing safe development
in Chapter 6 – Risk Management by Design, and Chapter 7 – Residual Risk.

6.2.26

Chapter 7 of this report provides general information regarding the preparation of site specific
Flood Risk Assessments, and Chapter 8 provides guidance for future development within medium
and high flood risk areas of the Blackhorse Lane and Northern Olympic Fringe AAPs.
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7

Site Specific FRA Guidance

7.1

Overview

7.1.1

The Level 1 SFRA for North London and this Level 2 SFRA for the London Borough of Waltham
Forest provide a strategic overview of flood risk at the local authority level and ensure that flood
risk is taken into account in allocating and controlling development. Site specific Flood Risk
Assessments (FRAs) are required for individual planning applications to demonstrate how flood
risk will be managed within the site without increasing flood risk to the surrounding area.

7.1.2

It is imperative that site specific FRAs for new developments within the Blackhorse Lane area and
The Northern Olympic Fringe are discussed early in the planning process and submitted as an
integral part of the planning application. This section provides guidance and best practice on what
issues should be addressed as part of site specific FRAs prepared for submission with planning
applications in London Borough of Waltham Forest.

7.2
7.2.1

When is a Flood Risk Assessment Required?
In the following situations a Flood Risk Assessment should always be provided with a planning
application:
1. The development site is located in Flood Zones 2 or 3;
2. The area of the proposed development site area is 1 hectare or greater and the site is
located in Flood Zone 1. This is to ensure surface water generated by the site is managed
in a sustainable manner and does not increase the burden on existing infrastructure and/or
flood risk to neighbouring property. Surface water management will also need to be
considered as part of the Flood Risk Assessment for sites of 1 hectare or greater in Flood
Zone 2 and 3; and,
3. The development site is located in an area known to have experienced flooding problems
from any flood source, including surface water, groundwater, sewers and artificial sources.

7.3
7.3.1

Levels of Flood Risk Assessment
The PPS25 Practice Guide (CLG 2009) sets out a staged approach to site-specific Flood Risk
Assessment with the findings from each stage informing both the next level and the site
Masterplan, throughout the development process.
• Level 1 Screening Study
• Level 2 Scoping Study
• Level 3 Detailed Study

D133184

42

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

Table 7-1 Stages of the Site Specific Flood Risk Assessment, PPS25 Practice Guide, CLG 2010

Level 1
Screening Study

FRA Level Description of Report Content

The Level 1 FRA is intended to identify any flooding or surface water management issues
related to the development site that may require further investigation. The study should be
based on readily available existing information, including:
•
SFRA,
•

Environment Agency Flood Maps,

•

Standing Advice

Level 2
Scoping Study

The Level 1 FRA will determine the need for a Level 2 or 3 FRA.
Where the Level 1 FRA indicates that the site may lie in an area at risk of flooding, or may
increase flood risk elsewhere due to runoff, a Level 2 FRA should be carried out. This report
will confirm sources of flooding which may affect the site and should include the following;
•
Appraisal of available and adequacy of existing information;

•

Qualitative appraisal of the flood risk posed to the site, the potential impact of the
development on flood risk on and off the site;

•

An appraisal of the scope of possible measures to reduce the flood risk to
acceptable levels.

Level 3
Detailed Study

This Level may identify that sufficient quantitative information is already available to complete a
FRA appropriate to the scale and nature of the development.
Undertaken if the Level 2 FRA concludes that further quantitative analysis is required in order
to assess flood risk issues related to the development site.
This Level should include:
•
Quantitative appraisal of the potential flood risk to the development;
•

Quantitative appraisal of the potential impact of development on the site under
investigation on flood risk on and off the site;

Quantitative demonstration of the effectiveness of any proposed mitigation measures.

7.3.2

FRAs should always be proportionate to the degree of flood risk in each case and appropriate to
the scale, nature and location of the proposed development as well as its vulnerability.

7.3.3

The Environment Agency provides flood risk standing advice for applicants and agents on their
website http://www.environment-agency.gov.uk/research/planning/82587.aspx which includes a
matrix to determine the level of assessment that is required based on Flood Zone classification
and development type. Within this matrix are links to Flood Risk Assessment Guidance notes and
advice for applicants as to which data they will need to purchase from the Environment Agency in
order to carry out their FRA.

7.3.4

At all stages, London Borough of Waltham Forest and where necessary the Environment Agency
and Thames Water should be consulted to ensure the Flood Risk Assessment provides the
necessary information to fulfil the requirements for Planning Applications.

7.4
7.4.1

Flood Risk Assessment Content
Annex E of PPS25 presents the minimum requirements for a Flood Risk Assessment. These
include:
• Consider the risk of flooding off-site arising from the development in addition to the risk of
flooding on-site to the development;
• Identify and quantify the vulnerability of the development to flooding from different sources
and identify potential flood risk reduction measures;
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• Assess the remaining ‘residual’ risk after risk reduction measures have been taken into
account and demonstrate that this is acceptable for the particular development;
• Consider the vulnerability of those that could occupy and use the development, taking
account of the Sequential and Exception Tests and the vulnerability classification, including
arrangements for safe access as prescribed by Planning Policy Statement 25 (PPS25) and
associated guidance;
• Consider the ability of the soil to receive surface water runoff generated on site, and how it
would be stored and managed, along with how the proposed layout of development may
affect drainage systems; and
• All calculations must fully account for current climate change scenarios and their effect on
flood zoning and risk.

7.5

Risks of Developing in Flood Risk Areas

7.5.1

Developing in flood risk areas can result in significant risk to a development and site users. It is
possible to reduce the risk through the incorporation of mitigation measures; however, these do not
remove the flood risk altogether and developments situated in the floodplain will always be at risk
from flooding. This creates Health and Safety considerations, possible additional costs and
potential displacement of future residents during flood events, which could result in homes and
businesses being uninhabitable for substantial periods of time.

7.5.2

The guidance in this chapter should identify the requirements of a Flood Risk Assessment and the
main flood risks posed to the site; additional issues to consider include the following:
• Failure to consider wider plans prepared by the Environment Agency or other operating
authorities may result in a proposed scheme being objected to;
• Failure to identify flood risk issues early in a development project could necessitate
redesign of the site to mitigate flood risk;
• Failure to adequately assess all flood risk sources and construct a development that is
safe over its lifetime could increase the number of people at risk from flooding and/or
increase the risk to existing populations;
• Failure to mitigate the risk arising from development may lead to claims against the
developer if an adverse effect can be demonstrated (i.e. flooding didn’t occur prior to
development) by neighbouring properties/residents;
• Properties may be un-insurable and therefore un-mortgageable if flood risk management is
not adequately provided for the lifetime of the development;
• By installing SuDS without arranging for their adoption or maintenance, there is a risk that
they will eventually cease to operate as designed and could therefore present a flood risk
to the development and/or neighbouring property;
• The restoration of river corridors and natural floodplains can significantly enhance the
quality of the built environment whilst reducing flood risk. Such an approach can
significantly reduce the developable area of sites or lead to fragmented developments,
however positive planning and integration throughout the master planning process should
resolve these potential issues.
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7.6

Guidance for Developers

7.6.1

The following section provides guidance and best practice on what should be addressed within a
site specific FRA for developments in Waltham Forest. The FRA Checklist in Appendix B of the
PPS25 Practice Guide is also a useful guide for developers or others involved in the preparation of
a planning application for which a FRA is required.

7.6.2

Further specific guidance for developments located within the Blackhorse Lane AAP and Northern
Olympic Fringe AAP is included in Chapter 8.
PPS25 Sequential & Exception Tests

7.6.3

Where a site has been sequentially tested as part of the Core Strategy, the site specific FRA
needs to outline how the proposal meets the requirements of PPS25 and Waltham Forest’s
policies.

7.6.4

Where the site has not been sequentially tested, the FRA should provide the necessary
information to enable Waltham Forest to do so. If the Exception Test is required, the FRA should
provide the necessary evidence to support part c) of the test. Details on likely evidence required
are included in PPS25 Practice Guide section 4.27.
Sequential Approach

7.6.5

Where the development includes development types of varying vulnerability in accordance with the
definitions in PPS25, developers should apply the sequential approach to the allocation of land
uses within the development site using first flood zone information and subsequently flood hazard
and depth information to locate the more vulnerable development types in areas of lower flood
risk/hazard and depth. This process should ensure that elements of the redevelopment that are of
greater vulnerability are located in parts of the site at lowest risk.
Flood Zone 3b Functional Floodplain

7.6.6

PPS25 defines Flood Zone 3b functional floodplain as ‘land where water has to flow or be stored in
times of flood’. The definition remains open to interpretation and agreement between the
Environment Agency and the Local Planning Authority, however, areas which would naturally flood
with an annual exceedance probability of 1 in 20 (5%) or greater are often used as a starting point
for delineation of Functional Floodplain.

7.6.7

Paragraph 4.91 of the PPS25 Practice Guide states that existing developed areas are not generally
defined as part of the functional floodplain. In these cases, PPS25 advocates an approach whereby
the high level of flood risk is acknowledged and recognised without applying the strict policy
restrictions associated with functional floodplain.

7.6.8

Classification of developed areas as functional floodplain could form barriers to redevelopment and
potentially lead to blight of entire neighbourhoods, therefore PPS25 acknowledges that
redevelopment can be used as a mechanism to reduce flood risk through removal of inappropriate
land uses and making space for water.

7.6.9

Some existing developed areas lying within Flood Zone 3b have been identified within the study
area. The classification of whether or not a site within these areas lies within the functional
floodplain should be identified on a site by site basis as part of a site specific Flood Risk
Assessment. This is considered to be appropriate given the detailed nature of such site specific
investigations, however the following principles should be used as a basis for consideration:
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• Where it can be demonstrated that the existing buildings exclude floodwater, these
buildings are not considered to be part of the functional floodplain.
• Where the existing buildings do not exclude floodwaters, the site is functional floodplain
and further redevelopment of the site is only permitted for Water Compatible land uses or
Essential Infrastructure subject to the satisfaction of the Exception Test, in accordance with
PPS25.
• If it can be demonstrated that existing buildings exclude floodwater, and they therefore are
not considered to be located within functional floodplain, any future redevelopment should
be restricted to less vulnerable land uses. More vulnerable land uses should be actively
discouraged and should only be considered within sites of an equivalent existing land use.
• The PPS25 Practice Guide states that future redevelopment within developed areas of
Flood Zone 3b area must result in a reduction in the flood risk to and from the proposed
development, and opportunities should be sought to create areas for the storage and
conveyance of floodwaters.
Compensatory Floodplain Storage
7.6.10

Where proposed development results in an increase in building footprint from the existing situation,
the developer must ensure that it does not impact upon the ability of the floodplain to store water
and that it does not impact upon floodwater flow conveyance.

7.6.11

Similarly, where ground levels are elevated to raise the development out of the floodplain,
compensatory floodplain storage within areas that currently lie outside the floodplain must be
provided to ensure that the total volume of the floodplain storage is not reduced.

7.6.12

Floodplain compensation must be provided on a level for level basis to the 1% annual probability
(1 in 100 year level) with an allowance for climate change, to ensure that the volume of floodplain
storage is not reduced. This is not likely to be a requirement within the defended floodplain other
than for very large development sites.

7.6.13

The requirement for no loss of floodplain storage means that it is not possible to modify ground
levels on sites which lie completely within the floodplain (when viewed in isolation), as there is no
land available for lowering to bring it into the floodplain. It is possible to provide off-site
compensation within the local area e.g. on a neighbouring or adjacent site, however, this would be
subject to detailed investigations and agreement with the Environment Agency to demonstrate that
the proposals would improve and not worsen the existing flooding situation.
Car Parks

7.6.14

Where car parks are specified as areas for the temporary storage of floodwaters, flood depths
should not exceed 300mm given that vehicles may be moved by water of greater depths. Where
greater depths are expected, as shown in Figures 4A – 7C (Appendix D) car parks should be
designed to prevent the vehicles from floating out of the car park. Signs should be in place to
notify drivers of the susceptibility of flooding and flood warning should be available to provide
sufficient time for car owners to move their vehicles if necessary.
Safe Access and Egress

7.6.15
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7.6.16

A safe access/egress route should allow occupants to safely enter and exit the buildings and be
able to reach land outside the flooded area using public rights of way without the intervention of
emergency services or others during design flood conditions, including climate change allowances.

7.6.17

For developments located in areas at flood risk the Environment Agency consider ‘safe’
access/egress to be in accordance with ‘FRA Guidance for new Developments FD 2320’ (DEFRA
and EA 2005). The requirements for safe access and egress from new developments are as
follows in order of preference:
• Safe, dry route for people and vehicles;
• Safe, dry route for people;
• If a dry route for people is not possible, a route for people where the flood hazard, in terms
of depth and velocity of flooding, is low and should not cause risk to people;
• If a dry route for vehicles is not possible, a route for vehicles where the flood hazard (in
terms of depth and velocity of flooding) is low to permit access for emergency vehicles.
The Environment Agency’s standard position on safe access/egress is as follows:
For new residential development, they will require safe (i.e. low hazard) access and egress in line
with PPS25 and are likely to object if safe access is not available. The Environment Agency are
likely to remove an objection on these grounds if the applicant agrees a site-specific flood
evacuation or management plan with the London Borough of Waltham Forest and their emergency
planners. The Environment Agency are likely to still advise that where safe access is not
available, people’s safety depends on their actions and responses to warnings.
Provision of Safe Refuge

7.6.18

In exceptional circumstances a building may remain safe during a flood event but safe access and
egress to and from the building cannot be guaranteed. The acceptability of the development will
then be dependent upon an assessment of the probability of flooding; expected flood hazard;
likelihood of occupancy during flooding; how acceptable the disruption would be; the provision of
safe refuge; availability of key services; and the expected duration of inundation by floodwaters.

7.6.19

Safe refuge must be located above the design flood level and be freely accessible by all occupants
of the development via internal staircases from all areas that are below the design flood level.
Finished Floor Levels

7.6.20

Where developing in flood risk areas is unavoidable, as is the case in parts of the Blackhorse Lane
and Northern Olympic Fringe AAPs, the most accepted method of mitigating flood risk is to ensure
that habitable floor levels are raised above the maximum flood water level. This can substantially
reduce the damage to property and significantly reduce the risk of injury and fatalities.

7.6.21

In areas of minimal floodwater depth, raising finished floor levels can usually easily be
accommodated in building design. In areas where a substantial depth of floodwater is expected
properties can incorporate a garage, utility area or public space on the ground floor with habitable
areas above.
Basement Dwellings

7.6.22
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Basement dwellings are classified as ‘Highly Vulnerable’ according to PPS25 (CLG 2010). As
such they are not permitted within Flood Zone 3a and must pass the Exception Test should they
be proposed for Flood Zone 2. Basements dwellings should therefore be discouraged within areas
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at risk of fluvial, surface water or groundwater flooding, and it is recommended that LB Waltham
Forest consider developing a policy to prevent these within flood risk areas.
7.6.23

Where they are constructed, access must be situated 300mm above the design flood level, and
waterproof construction techniques should be employed to avoid seepage during flood events. An
assessment of groundwater conditions will also be required to inform the structural integrity of the
basement construction. Similar problems can also occur where excessive surface water ponding
occurs close to the sides of buildings, leading to significant infiltration. Surface water flow paths
should be assessed to ensure that this does not occur, and to inform the strategic location of SuDS
and techniques to route flows around the edge of buildings.
Flood Resilient / Resistant Design

7.6.24

In order to mitigate any potential flood damage, there are a range of flood resilient construction
techniques that can be implemented in new developments in Blackhorse Lane and Northern
Olympic Fringe AAPs. CLG have published a document ‘Improving the Flood Performance of New
Buildings, Flood Resilient Construction’, the aim of which is to provide guidance to developers and
designers on how to improve the resilience of new properties in low or residual flood risk areas,
through the use of suitable materials and construction details.

7.6.25

A number of design strategies are detailed including the Water Exclusion Strategy and Water Entry
Strategy. Resistance measures are aimed at preventing water ingress into a building (Water
Exclusion Strategy); they are designed to minimise the impact of floodwaters directly affecting
buildings and to give occupants more time to relocate ground floor contents. These measures will
probably only be effective for short duration, low depth flooding, i.e. less than 0.3m.

7.6.26

For flood depths greater than 0.6m, it is likely that structural damage could occur in traditional
masonry construction due to excessive water pressures. In these circumstances, the strategy
should be to allow water into the building, i.e. the Water Entry Strategy.

7.6.27

The principle behind the Water Entry Strategy is not only to allow water through the property to
avoid the risk of structural damage, but also to implement careful design in order to minimise
damage and allow rapid re-occupancy of the building. PPS25 considers these measures to be
appropriate for both changes of use and for less vulnerable uses where temporary disruption is
acceptable and suitable flood warning is received.

7.6.28

Materials will be used which allow the passage of water whilst retaining their structural integrity and
they should also have good drying and cleaning properties. Alternatively sacrificial materials can
be included for internal and external finishes; for example the use of gypsum plasterboard which
can be removed and replaced following a flood event. Flood resilient fittings should be used to at
least 0.1m above the design flood level. Resilience measures are either an integral part of the
building fabric or are features inside a building that will limit the damage caused by floodwaters.

7.6.29

Further specific advice regarding suitable materials and construction techniques for floors, walls,
doors and windows and fittings can be found in ‘Improving the Flood Performance of New
Buildings, Flood Resilient Construction’ (CLG, 2007).
Riverside Development

7.6.30
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Under Section 109 of the Water Resources Act 1991 and/or Environment Agency Thames
Region’s Byelaws, any works within 8 metres of the top of the channel of any statutory main river
such as the River Lee requires Environment Agency consent.
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7.6.31

Furthermore the Environment Agency would seek an 8 to 16 metre wide undeveloped buffer strip
alongside main fluvial/tidal rivers respectively, and would also ask developers to explore
opportunities for river restoration as part of any development.
Flood Routeing

7.6.32

In order to demonstrate that ‘flood risk is not increased elsewhere’, development in the floodplain
will need to prove that flood routeing is not adversely affected by the development, for example
giving rise to backwater affects or diverting floodwaters onto other properties.
Flood Defences

7.6.33

Riparian developments are required to have flood defences renewed / made good for the life of the
development, which is classified as at least 100 years in the case of residential as defined in the
PPS25 Practice Guide.

7.6.34

Where the development site is undefended to the 1 in 100 year with climate change standard, a
hydraulic modelling investigation must be carried out to determine the effects of raising the banks
to protect the development to this standard. This should identify changes in water level and where
flooding is being alleviated and exacerbated in order to demonstrate that ‘flood risk is not
increased elsewhere’ and compliance with the CFMP. The CFMP and PPS25 require that
development should reduce flood risk where possible.

7.6.35

Further assessment of flood defences along the River Lee adjacent to the Blackhorse Lane and
Northern Olympic Fringe AAPs is included in Chapter 3.
Flood Warning and Evacuation Plans

7.6.36

Flood Warning and Emergency Procedures tend to form part of a higher level emergency
management plans for the wider area including information such as repair procedures, evacuation
routes, refuge areas, flood warning dissemination and responsibilities.

7.6.37

Evacuation is where flood warnings provided by the Environment Agency can enable timely
evacuation of residents to take place unaided, i.e. without the deployment of trained personnel to
help people from their homes, businesses and other premises. Rescue by the emergency services
is likely to be required where flooding has occurred and prior evacuation has not been possible.

7.6.38

The LB Waltham Forest has emergency plans in place to respond to any incident that occurs
within their administrative area. These documents are updated on a regular basis to include any
lessons learnt from incidents or exercises, changes in key personnel etc and should be updated to
include the information generated by this SFRA.

7.6.39

This will ensure that emergency plans are appropriate to the conditions expected during a flood
event and that the local authority and emergency services are fully aware of the likely conditions
and how this may affect their ability to safeguard the local population.

7.6.40

In addition, it is strongly recommended that LB Waltham Forest develop a flood management and
evacuation plan specifically for existing development and new proposals within the Blackhorse
Lane and Northern Olympic Fringe areas.

7.6.41

When submitting FRAs for developments within flood risk areas, developers should make
reference to local Flood Warning and Emergency Procedures to demonstrate their development
will not impact on the ability of the LB Waltham Forest and the emergency services to safeguard
the current population.
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7.6.42

Flood hazard in a particular area must be viewed in the context of the potential evacuation and
rescue routes to and from that area and discussed as part of a site specific FRA.
Sewer Flooding

7.6.43

In areas at risk of sewer flooding, a site specific FRA should assess the level of risk to the site.
Thames Water should be approached to obtain any information regarding sewer flooding records
in the area and any recent capital improvement works undertaken, which should be reviewed in
relation to local topography and potential flow paths to determine the actual risk to the site.

7.6.44

Sewer flooding can be particularly localised issues to it is important that it is considered on a site
specific scale, to allow appropriate mitigation measures to be incorporated where necessary.
Groundwater Flooding

7.6.45

Historical flood incidents shown in Figure 12 (Appendix D) may be consulted with respect to
groundwater flooding. However due to the scarcity of information and the limitations in using
historic data to define current flood risk, it is recommended that a site specific investigation of
geology and groundwater levels is undertaken in proportion to the nature and scale of the
proposed development. Local groundwater monitoring should be identified and where possible
analysed to assess ground water levels as part of a FRA, in addition to detailed geology mapping
which identifies potential spring lines.

7.6.46

In addition, consideration should be made for the impact of excavation works prior to construction
on the risk of groundwater flooding to the site.
Surface Water Flooding

7.6.47

Development typically increases the coverage of impermeable areas and therefore contributes to
increased overland flows. As part of a site specific FRA for new developments, an assessment of
surface water runoff and temporary flood storage on the site should be undertaken. Development
should seek to reduce surface water runoff rates through the appropriate application of Sustainable
Drainage Systems (SuDS) (supported by the LB Waltham Forest plan policies).

7.6.48

Potential overland flow paths should be determined and appropriate solutions proposed to
minimise the impact of the development, for example by configuring road and building layouts to
preserve existing flow paths and improve flood routing, whilst ensuring that flows are not diverted
towards other properties elsewhere.

7.6.49

The London Plan Supplementary Planning Guidance (SPG) aims to provide additional information
and support implementation of the London Plan, which includes important requirements regarding
water usage and surface water drainage. The SPG encourages the use of SuDS and aspires
towards 100% attenuation of the undeveloped site’s surface water run-off at peak times, which is
specified as a ‘preferred’ standard. Waltham Forests emerging LDF policies also aim to achieve
Greenfield run-off rates, therefore details of how this will be achieved should be included within site
specific FRAs.

7.6.50

Under the Flood and Water Management Act (2010), all new development must demonstrate that
all measures have been taken to manage runoff on site before connection to the sewer is
permitted. Due to the highly urbanised nature of Waltham Forest, source control options will be an
important method of surface water management. Rainwater harvesting, green roofs, permeable
gardens and landscaped public realm areas, will be essential elements of new developments to
facilitate the minimisation of runoff.
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7.6.51

D133184

It is essential that the design of SuDS is considered early in the design process for a development
area to ensure that a coordinated and integrated system can be implemented. Under the Flood
and Water Management Act (2010), it will become the role of LB Waltham Forest as a Lead Local
Flood Authority to adopt and maintain these drainage systems into the future and therefore an
integrated approach to surface water management across new development areas will need to be
established.
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8

Blackhorse Lane and Northern Olympic Fringe AAP
Guidance

8.1

Overview

8.1.1

Area Action Plans (AAPs) are Development Plan Documents (DPDs) that provide specific planning
policy and guidance for particular areas where significant regeneration or conservation needs to be
managed. The purpose of the document is to address the specific challenges facing the area, to
specify required land uses, and identify key strategic interventions. These documents are
concerned with the delivery and implementation of proposals and form a statutory component of
the Local Development Framework (LDF).

8.1.2

Blackhorse Lane was identified as an area with significant growth potential a number of years ago
and work is currently ongoing to produce an Urban Design Framework. This document will support
future regeneration principles and form part of the evidence base for an AAP which will
subsequently be prepared and adopted within the LDF.

8.1.3

The Northern Olympic Fringe AAP will form part of the Council’s LDF which will co-ordinate
investment and planning in the area, through land use designations and close working with the
Olympic Delivery Authority, land owners and local resident groups.

8.1.4

The LB Waltham Forest published the Preferred Options document for consultation in January and
February 2011. The consultation period has now closed and the council will now consider the
comments received and publish a consultation report.

8.1.5

This chapter provides an overview of the key issues for consideration when developing plans for
the AAP areas.

8.2

Sequential Approach

8.2.1

A sequential approach to flood risk should be applied when considering development of areas
which have specific regeneration aims defined from national, regional and local planning policies.
Where development is required to meet these wider aims, the Sequential Test process discussed
within Chapter 6 is not necessarily appropriate, as this could potentially lead to deprivation and
blight of some existing developed areas which currently have a high risk of flooding.

8.2.2

The sequential approach to development allocation within specific areas should initially be based
upon the flood extent mapping presented as Figures 3A – 3C in (Appendix D). The various
development vulnerabilities, detailed in Chapter 6, should be considered in order of vulnerability,
beginning with the most vulnerable types. The lowest flood risk areas should be considered in
conjunction with most vulnerable development types.

8.2.3

Following the initial review of development vulnerabilities and flood extents mapping, the flood
depth and flood hazard information can subsequently be used to refine the risk within each Flood
Zone. The Flood Depth and Flood Hazard maps are presented as Figures 4A – 11C (Appendix D).
Extracts from the Flood Zone, Depth and Hazard maps for the Northern Olympic Fringe and
Blackhorse Lane areas are provided as Figure 8-1 and Figure 8-2 respectively, for the 1 in 100
year climate change event.
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Figure 8-1: Blackhorse Lane Flood Extent, Flood Depth and Flood Hazard Mapping Extracts (1 in 100 year climate change event)
Flood Extents

Flood Depth (1 in 100 Year +CC Event)

© Crown copyright. All rights reserved.
Waltham Forest Council, 100024328, 2010.

© Crown copyright. All rights reserved.
Waltham Forest Council, 100024328, 2010.

Flood Hazard (1 in 100 Year +CC Event)

© Crown copyright. All rights reserved.
Waltham Forest Council, 100024328, 2010.

LEGEND:
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Figure 8-2: Northern Olympic Fringe Flood Extent, Flood Depth and Flood Hazard Mapping
Extracts (1 in 100 year climate change event)

Flood Extents

© Crown copyright. All rights reserved.
Waltham Forest Council, 100024328, 2010.

Flood Depth (1 in 100
Year +CC Event)

© Crown copyright. All rights reserved.
Waltham Forest Council, 100024328, 2010.

Flood Hazard (1 in
100 Year +CC Event)

© Crown copyright. All rights reserved.
Waltham Forest Council, 100024328, 2010.
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8.2.4

As shown in Figure 8-2 the Northern Olympic Fringe AAP contains extensive areas which lie within
the 1 in 100yr flood extent, therefore it is likely that development within these areas will be required
to meet the specified wider regeneration aims. The flood depth and hazard maps can therefore be
used to further delineate the 1 in 100yr flood extent into areas based on flood depth bands and/or
flood hazard categories.

8.2.5

The outputs for the Blackhorse Lane area shown in Figure 8-1 have been defined based on onedimensional model results which do not have the capability to accurately represent localised flow
paths and velocities. This is not necessarily a problem as the area lies within a typical river valley
with ground levels increasing from the river channels up to Blackhorse Lane itself. However due to
the urbanised nature of the area, the importance of flows routes along roads and around buildings
could affect localised depth and hazard, which can only be confirmed through two-dimensional
modelling.

8.2.6

The Environment Agency is completing a two-dimensional modelling study of the Lower Lee
catchment, which will provide further information with respect to localised depths and velocities. It
is recommended that the outputs from this study are obtained when available and used to refine
the flood risk mapping produced during this study.

8.2.7

The depth and hazard mapping for the Northern Olympic Fringe area has been produced from twodimensional model outputs and therefore provides an improved overland flow representation.
However the model results were not available for the 1 in 20 year flood event therefore it is
recommended that the model should be run for this scenario as part of site specific flood risk
assessments or Environment Agency mapping updates, and the results used to update the
mapping produced for the 1 in 20 year event.

8.3

Site Specific Guidance

8.3.1

The developer guidance provided within section 7.6 should be applied for site specific
developments within the AAP boundaries. This contains important guidance in relation to finished
floor levels, floodplain compensation storage, access & egress, surface water drainage techniques,
flood resilient design.

8.3.2

The importance of each of these flood risk influences will impact differently upon each specific site
within the AAP areas, depending on its precise location, proposed development type and wider
sustainability aims.

8.3.3

The requirements of PPS25 must be considered throughout to ensure the development will be safe
from flooding, and not increase flood risk elsewhere. Regeneration of the Blackhorse Lane and
Northern Olympic Fringe AAPs should be seen as a key mechanism through which flood risk
reduction can be achieved through making space for water.

8.3.4

Figure 8-3 shows the proposed sites development types located within the Northern Olympic
Fringe AAP. The majority of sites are mixed use with some form of a residential element
envisaged, however some sites are designated for industrial or greenspace/amenity uses.

8.3.5

The sites shown within Figure 8-3 have been reviewed in relation to the flood risk mapping outputs
produced during this study. A summary of the key issues for each site relating to application of the
PPS25 Sequential/Exception Test, floodplain compensation and access/egress requirements is
contained within Table 8-1.

8.3.6

The development proposals for the Blackhorse Lane area are yet to be confirmed, therefore site
boundaries and potential land uses are not currently available for further consideration within this
study.
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8.3.7
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The Blackhorse Lane AAP covers a large area, the majority of which lies within Flood Zone 1
therefore it is anticipated that the majority of vulnerable development can be located within low
flood risk areas. However if this is not possible then the flood outline, flood depth and flood hazard
mapping provided within this study can subsequently be used to assess whether sites will require
application of the Exception Test, and the likelihood of satisfying the Test’s requirements.
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Figure 8-3: Northern Olympic Fringe AAP Site Boundaries and Proposed Uses

Low Hall Depot

Pump House Markham Avenue

Argyll Estate
97 Lea Bridge Road

Church Road – Warley Close
Rigg Approach

Gas
Cylinders

Church Road –
Estate Way

Essex Wharf Residential

Church Road –
Etloe Road

High Road
Leyton/Grange
Park School

Bywaters Site – Auckland Road
Leyton Orient FC
Lea Valley Ice Rink
LEGEND:

Lea Bridge Road –
Thames Water

SCORE centre

Marsh Farm
Playing Fields

Ive Farm

Ruckholt Road
Leyton Mills/
Asda Site

Site Name

Mixed Uses Proposed

Site Name

Industrial Uses Proposed

Site Name

Greenspace / Amenity Uses Proposed

Ruckholt Close &
Oliver Rd Allotments

Drapers
Fields

Eton Manor
Chobham Academy Playing Fields

© Crown copyright. All rights reserved. Waltham Forest Council,100024328,2010.
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Table 8-1 Northern Olympic Fringe AAP Sites, Proposed Uses, Sequential Test Compatibility & Exception Test Comments
Site

Flood Zone

Proposed
Use

Compatible under
PPS25 Sequential
Test?

Exception Test
required?

Floodplain compensation required?

Safe access and egress
route?

Comments

Drapers Fields

FZ-2/1

Greenspace/
Amenity

Yes

No

No

Yes – from south east of site

Development is appropriate under the
Sequential Test

Chobham Academy
Playing Fields

FZ-3

Greenspace/
Amenity

Yes

No

No

Yes – from west of site

Development is appropriate under the
Sequential Test

Eton Manor

FZ-2

Greenspace/
Amenity

Yes

No

No

Yes – from west of site

Development is appropriate under the
Sequential Test

Leyton Mills / Asda site

Mainly FZ-1,
some FZ-2/3

Mixed use

Development is appropriate under the
Yes – if ‘more
Yes - if ‘more vulnerable’
Sequential Test provided that no built
vulnerable’ uses are uses are proposed in FZ-3 No – if no built development is located within FZ-3 along site’s Yes – from north, east and south
development is located along the site’s western
located within FZ1/2 along the site’s western
western boundary
of site
boundary and access is provided from the north
only
boundary
east corner of site.

Ruckholt Road

FZ-1

Mixed use

Yes

No

No

Yes – from north, east and south
of site

Development is appropriate under the
Sequential Test

High Road Leyton /
Grange Park School

FZ-1

Mixed use

Yes

No

No

Yes – from north, west, east and
south of site

Development is appropriate under the
Sequential Test

Bywaters Site Auckland Road

FZ-2

Mixed use

Yes

No

No

Yes – from east and south of site

Development is appropriate under the
Sequential Test

SCORE Centre

FZ-1

Mixed use

Yes

No

No

Yes – from north, east and south
of site

Development is appropriate under the
Sequential Test

Leyton Orient Football
Club

FZ-1/2

Mixed use

Yes

No

No

Yes – from north, east, south and
west of site

Development is appropriate under the
Sequential Test

Ive Farm

FZ-2

Greenspace/
Amenity

Yes

No

No

Yes – from north-east of site

Development is appropriate under the
Sequential Test

Development is appropriate under the
Sequential Test

Marsh Lane Playing
Fields

FZ-1/2/3

Greenspace/
Amenity

Yes

No

No

Safe access and egress likely to
be challenging during time of
flood. Warning and evacuation
procedures likely to be most
successful mitigation/
management method.

Church Road - Warley
Close

FZ-1

Mixed use

Yes

No

No

Yes – from north, east and south
of site

Development is appropriate under the
Sequential Test

Church Road - Estate
Way

FZ-1/2

Mixed use

Yes

No

No – small part of site’s south west corner lies within Flood
Zone 3 however existing buildings in this area are likely to
remove the requirement for floodplain compensation works.

Yes – from north, east and south
of site

Development is appropriate under the
Sequential Test

Church Road - Etloe
Road

Rigg Approach

Gas Cylinders

D133184

FZ-1/2/3

FZ-2/3

FZ-3

Mixed use

Industrial

Mixed use

No – if no built development is located within FZ-3 along site’s
Yes – if ‘more
Yes - if ‘more vulnerable’
western boundary. Assessment flood storage capacity of
vulnerable’ uses are uses are proposed in FZ-3 existing buildings required, if it can de demonstrated that
Yes – from north and east of site
located within FZ1/2 along the site’s western these exclude floodwater compensation requirements likely to
only
boundary
be achievable. If not compensation requirements to permit
likely to be challenging as 50% of site lies within FZ3.

Development is appropriate under the
Sequential Test if residential development is
located in north east of site only. Further
consideration of compensation needed for
specific layout to ensure PPS25 policies can be
adhered to with respect to storage.

No – if development is designed to be flood resilient, peak
flood depths typically 0.5m therefore this likely to be feasible
and is appropriate for an industrial use. More than 50% of
site lies within FZ-3 therefore it is unlikely to be possible to
provide compensation for ground level modifications.

Access is required to the south
west corner of site onto Lee
Development is appropriate under the
Bridge Road. Safe access from
Sequential Test. However flood resilient
other parts of site is likely to be construction, access form the south west of site
challenging as site is bounded by and flood warning/ evacuation procedures likely
river channel to the west and
to be most successful mitigation/ management
significant flood depths to the
methods.
north and east.

Site lies wholly within FZ-3 therefore compensation
requirements only possible if existing buildings exclude
No – ‘more
Yes – if ‘more vulnerable’
floodwater and proposed building footprint is less than
vulnerable’ uses are
uses are proposed.
existing. Not possible to provide compensation within site
not permitted in FZ3.
unless boundary extended to include part of Leyton Marshes
which is subsequently lowered to provide compensation.

Safe access and egress likely to More vulnerable development is not appropriate
be challenging during times of
under the Sequential Test and it is unlikely that
flood. Warning and evacuation the requirements of the Exception test could be
procedures likely to be most
achieved. It is recommended that the proposed
successful mitigation/
use is modified to Industrial, which is considered
to be a more appropriate use for this site.
management method.

Yes

No
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Site

Argyll Estate

Flood Zone

FZ-3

Proposed
Use

Industrial

Compatible under
PPS25 Sequential
Test?

Yes

Exception Test
required?

No

Floodplain compensation required?

Safe access and egress
route?

Safe access and egress likely to
Site lies predominantly within FZ3 therefore compensation
be challenging during times of
requirements only possible if existing buildings exclude
flood. Warning and evacuation
floodwater and proposed building footprint is less than
procedures likely to be most
existing (unlikely). Given proposed industrial use,
successful mitigation/
recommended that development is designed to be flood
management method (north east
resilient, although this may not be feasible in the south east of
corner of site is likely to provide
site where peak flood depths approach 1m.
the lowest risk access route).

Comments
Development is appropriate under the
Sequential Test. However likely that
development will have to be designed to flood
compatible and provision of safe access/egress
is likely to be challenging with flood warning/
evacuation procedures likely to be most
successful mitigation/ management method.

Safe access and egress likely to
Development is appropriate under the
If development is proposed within north west of site it should
be challenging during times of
Sequential Test. However likely that
Yes – if ‘more
be noted that this area lies within FZ3 therefore compensation flood. Warning and evacuation
Yes - if ‘more vulnerable’
development will have to be designed to flood
vulnerable’ uses are
requirements only possible if existing buildings exclude
procedures likely to be most
uses are proposed in FZ3
compatible and provision of safe access/egress
located within FZ1/2
floodwater and proposed building footprint is less than
successful mitigation/
in the north of the site
is likely to be challenging with flood warning/
only
existing. Recommended that the north west of site is utilised management method (south east
evacuation procedures likely to be most
for greenspace/amenity with no built development.
corner of site is likely to provide
successful mitigation/ management method.
the lowest risk access route).

Low Hall Depot

FZ-3/2/1

Mixed use

Lea Bridge Road –
Thames Water

FZ-2

Greenspace/
Amenity

Yes

No

No

Safe access/egress likely to be
available from the north via Lea
Bridge Road

Development is appropriate under the
Sequential Test.

Lea Valley Ice Rink

FZ-1

Mixed use

Yes

No

No

Safe access/egress likely to be
available from the south via Lea
Bridge Road

Development is appropriate under the
Sequential Test.

Safe access/egress likely to be
available from the south via Lea
Bridge Road

Development is appropriate under the
Sequential Test. However design will need to
consider anticipated flood levels due to riverside
location.

Essex Wharf

FZ-2/1

Residential

Yes

No

May be required if built development is located adjacent o the
river, recommended to set back buildings to avoid
compensation requirements.

97 Lea Bridge Road

FZ-2/1

Mixed use

Yes

No

No

Safe access/egress likely to be
available from the south west via
Lea Bridge Road

Development is appropriate under the
Sequential Test.

No

Compensation will be required for any built development in
the extreme north west corner of the site where a small area
of FZ-3a is present. However as this is such a limited area
requirement should be readily achievable.

Safe access/egress likely to be
available to north, east and south
of site.

Development is appropriate under the
Sequential Test.

Pump House Markham
Avenue

D133184

FZ-2/1

Mixed use

Yes
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9

Conclusions

9.1.1

This Level 2 SFRA has been prepared to build upon the findings of the North London Level 1
SFRA which was completed in 2008 for the North London Strategic Alliance, which comprises the
London Boroughs of Waltham Forest, Barnet, Camden, Enfield, Hackney, Haringey and Islington.

9.1.2

This study is required to inform and support development of Waltham Forest’s emerging Local
Development Framework and associated documents which have currently identified the
Blackhorse Lane and Northern Olympic Fringe areas for future regeneration and development. It
is also anticipated that redevelopment within the South Chingford area, which includes the
Walthamstow Stadium site will be likely in the future.

9.1.3

Flood risk mapping outputs have been produced covering Waltham Forest’s administrative area
based on available hydraulic model outputs, which have been used to confirm the flood extents
and produce maps defining maximum flood depth and flood hazard.

9.1.4

The mapping outputs covering the south northern and central parts of the study area have been
produced from a one-dimensional model, whereas two-dimensional model results have been used
in the south. A higher level of confidence should therefore be applied to the mapping outputs
covering the south of the study area. Further modelling work is currently ongoing which can
subsequently be used to refine the mapping outputs for the northern/central areas.

9.1.5

The study outputs should be used to refine and update the PPS25 Sequential Test process. If, as
anticipated, this confirms that some development is required within flood risk areas then the
outputs can be used to inform the PPS25 Exception Test.

9.1.6

Where specific areas which have been identified for regeneration in order to provide wider
sustainability benefits, some development is likely to be required within the flood extents. The
Flood Depth and Flood Hazard mapping should be used to apply a sequential planning approach,
whereby the most vulnerable development types are located within the lowest flood risk areas.

9.1.7

A walkover of the main flood defence network has been completed during this study and an
indication of the attributed standard of protection has been provided. This suggests that the
standard of protection associated with parts of the Ching Brook and Dagenham Brook is less than
1 in 20 years. The River Lee Flood Relief Channel offers a slightly improved standard of
protection, estimated as approximately 1 in 50 years however these standards highlight the actual
risk of flooding which is present within Waltham Forest.

9.1.8

Additional investment in flood defence infrastructure will be required in the future to prevent the
standard of protection reducing further in the face of increasing urbanisation, climate change and
an ageing defence network. It is recommended that the areas highlighted as having the lowest
standard of protection should initially be targeted for future improvements, and detailed studies will
be required develop potential options and evaluate impacts.

9.1.9

It is considered unlikely that construction of new, large scale flood defence infrastructure will
provide a sustainable flood risk management approach for Waltham Forest, as such measures can
often relocate flooding problems to adjacent areas. The regeneration plans throughout the study
area should therefore be viewed as a mechanism through which reduction in the level of flood risk
can be achieved. This will require the use of sustainable drainage techniques to provide
attenuation and reduce surface water runoff.

9.1.10

It is recommended that the status of flood risk data sources upon which this study is based should
be periodically reviewed to confirm they provide the best available information and this study
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remains fit for purpose. It is recommended that the conclusions of Waltham Forest’s Surface
Water Management Plan and the Environment Agency’s revised modelling of the Lower Lee
catchment are incorporated when available; currently anticipated as summer 2011 and spring 2012
respectively.

D133184

61

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

References
CLG (March 2010) Planning Policy Statement 25: Development and Flood Risk
CLG (December 2009) Planning Policy Statement 25: Development and Flood Risk Practice Guide
CLG (May 2007) Improving the Flood Performance of New Buildings, Flood Resilient Construction’
Defra/Environment Agency (2005) Flood Risk Assessment Guidance for New Development: Phase 2,
R&D Technical Report FD2320/TR2
Defra (March 2005) Making Space for Water – Taking forward a new Government strategy for flood
and coastal erosion risk management in England.
Defra (February 2009) Surface Water Management Plan Technical Guidance. Living Draft Version 1.
Defra. (2009) National Rank Order of Settlements Susceptible to Surface Water Flooding.
HMSO (November 2009) The Flood Risk Regulations 2009
HMSO (April 2010) Flood and Water Management Act Chapter 29
Mouchel (August 2008) North London Strategic Flood Risk Assessment
Pitt, M. (2008) Pitt Review - Learning Lessons from the 2007 Floods.
Urban Practitioners (2005) Blackhorse Lane Physical Development Strategy
URS (November 2009) Waltham Forest Strategic Infrastructure Plan
Waltham Forest – Blackhorse Lane: Fulfilling the Potential Interim Planning Policy Framework
Waltham Forest – Blackhorse Lane Urban Design Framework
Waltham Forest (2010) Development Management Policies – Development Plan Document
Waltham Forest – Northern Olympic Fringe AAP information
http://www.walthamforest.gov.uk/index/environment/planning/planning-policy/local-devframework/northern-olympic-fringe-lea-bridge-area-action-plan.htm
Waltham Forest (2010) Preferred Options Core Strategy
Waltham Forest (2011) Core Strategy Proposed Submission
Waltham Forest (2011) Northern Olympic Fringe Area Action Plan Preferred Options

D133184

62

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

D133184

63

May 2011

Waltham Forest Council
Level 2 Strategic Flood Risk Assessment

Appendix A: Data Register
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Appendix B: Flood Risk Mapping Methodologies
i.

The flood risk mapping outputs produced during this study have been based on available information
which is appropriate for a strategic scale study. It is unlikely that the methodologies are appropriate
for site specific investigations which will require further detailed analyses using the most up to date
information available.

ii.

Two hydraulic models have been provided to produce flood risk mapping outputs to support this study
as follows:

iii.

•

Lower Lee ISIS (one-dimensional) model covering River Lee and associated tributaries
throughout study area. Model simulations include 1 in 5 year, 1 in 20 year, 1 in 100 year, 1 in
100 year including climate change and 1 in 1000 year events.

•

Lower Lee Valley TUFLOW (two-dimensional) model covering River Lee and associated
tributaries in the south of the study area (see main report Figure 3-1 for model extents).
Model simulations include 1 in 100 year, 1 in 100 year including climate change and 1 in 1000
year events.

The outputs from the TUFLOW model will provide more accurate information with regard to floodplain
depths, velocities and flood hazard, therefore TUFLOW outputs have been used where available.
However the ISIS model has been used to produce outputs for the northern/central parts of the study
area for all flood events and the 1 in 20 year event only in southern parts of the study area.

ISIS Model Results Processing Methodology
Flood Hazard
iv.

Flood hazard is defined as a function of the depth of flooding, the velocity of water and the likelihood
of debris being present. Four flood hazard categories are available: ‘Extreme Hazard’, ‘Significant
Hazard’, ‘Moderate Hazard’ and ‘Low Hazard’ as shown in Table B1.

v.

The derivation of these categories is based on Flood Risks to People FD2320 (Defra and EA, 2005)
using the following equation:
Flood Hazard Rating = ((v+0.5)*D) + DF

where

v = velocity (m/s)
D = depth (m)
DF = debris factor

Table B1: Flood hazard categories based on FD2320 (DEFRA & Environment Agency, 2005)
Flood Hazard
Category
Description
Caution – Flood zone with shallow flowing water or
HR < 0.75
Low
deep standing water
Dangerous for some (i.e. children) – Danger: flood
0.75 < HR < 1.25
Moderate
zone with deep or fast flowing water
Dangerous for most people – Danger: flood zone with
1.25 < HR < 2.00
Significant
deep fast flowing water
Dangerous for all – Extreme danger: flood zone with
HR ≥ 2.00
Extreme
deep fast flowing water
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vi.

Therefore in order to spatially delineate Flood Hazard across floodplain areas, GIS outputs of flood
depth, velocity and debris factor are required. The flood depth grids have already been produced and
the following methodology was applied to create velocity grids and debris factor grids.

Depth Grids
vii.

The ISIS model results include a node location file which includes maximum water levels for each
modelled return period. The following steps were followed in order to produce maximum flood depth
mapping:
•

Modify node location file to create cross sections covering the floodplain extents;

•

Extract peak water level from the ISIS model for the 20 year, 100 year and 100 year climate
change events and 1000 year;

•

Convert cross sections to points series then use to create peak water level grids for the above
events;

•
•

Subtract the LiDAR digital terrain model from the water level grids to create peak depth grids;
Clean grids to remove superfluous data e.g. dry islands, and trim grids to flood extents
provided with the ISIS model.

Velocity Grids
viii.

The ISIS model results do provide flow velocity information as a model output, however a single value
is assigned per node point, which represents the average value across a cross section which will
encompass both the river channel and the floodplain. Clearly applying a constant velocity throughout
a cross sections extent is not appropriate as in reality there will be significant localised variations
depending on local conditions. Details information regarding the change in velocities throughout the
floodplain can only be obtained from a two-dimensional model which represents topography using a
grid system. However in the absence of this information it has been assumed that the velocity of
floodwaters will vary linearly with distance from the river channel. This is a somewhat subjective
approach and it should be noted that whilst the assumptions have been based on available
information they do not provide an accurate representation.

ix.

The peak velocity results experienced throughout a simulation were initially reviewed (note these
values give the maximum average velocity across each cross section). This data showed that the
peak velocities within the study area were typically between 1.5 – 1.8m/s during the 1 in 100 year
climate change event. Following a review of typical floodplain widths the following velocity banding
approach was agreed
• Within the channel(s) a velocity of 2.0 m/s is assumed;
• Within 25m distance from top of river banks, a velocity of 1.5 m/s is assumed;
/

• Between 25m and 100m of the river banks a velocity of 1.0 m s is assumed; and,
• Over 100m from the river banks a velocity of 0.5 m/s is assumed.
x.
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This velocity banding approach has been used to create a single ‘assumed’ velocity grid which has
been used within the Flood Hazard formula for all return periods considered which is shown as Figure
B1. As the approach is generalised and somewhat subjective it was not considered appropriate to
specify a different ‘assumed’ velocity grid for different return period events.
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Figure B1 – Assumed velocity grid for northern/central areas of study area
Assumed
Velocity (m/s)

© Crown copyright. All rights reserved. Waltham Forest Council, 100024328, 2010.

Debris Factor Grids
xi.

The flood hazard formula is based on DEFRA guidance which also includes suggest values for the
Debris Factor to be applied within the hazard formula, which is presented in Table B2. In line with the
precautionary approach advocated in PPS25, the ‘conservative’ values have been applied whereby a
value of 0.5 is applied for depths below 0.25m and a value of 1.0 for depths greater than 0.25m.

Table B2: Guidance on debris factors (DF) for different flood depths, velocities and dominant land
uses, Ref: FD2321/TR1 Table 3.1, extracted from Tuflow Manual 2008 (Build 2008-08-08-AC)
Depths
Pasture/Arable
Woodland
Urban
Conservative*
0 to 0.25 m

0

0

0

0.5

0.25 to 0.75 m

0

0.5

1

1

d>0.75 m and/or v>2
0.5
1
1
*the ‘conservative’ values have been used for this study
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xii.

The depth grids were contoured using GIS software to determine the extent of 0.25m depth of
flooding, where the different debris factors were required. The results of this exercise were used to
create a debris factor grid for each return period under consideration.

Hazard Grid Production
xiii.

The flood depth grid and debris factor grid for each relevant return period were applied to the flood
hazard formula in conjunction with the assumed velocity grid, in order to produce a flood hazard grid
for each relevant return period.

xiv.

The flood hazard grids were then sensibility checked and manually amended where necessary to
remove any erroneous data from the mapping process.

xv.

This methodology has been applied to produce flood hazard maps in order to delineate the flood risk
within the Flood Zone extents. The methodology includes two conservative assumptions, which are
discussed below, however there still remains uncertainty regarding the actual hazard categories for
specific areas. Further detailed investigations will be required for site specific assessments to include
confirmation of localised flow paths and determination of localised flow velocities.

xvi.

The maximum depth of flooding has been used within the hazard calculation, despite the fact that the
maximum hazard typically occurs prior to the peak of the flood, when areas are becoming rapidly
inundated.

xvii.

The ‘conservative’ debris factor values have been used to determine the debris factor, whereas it
could be argued that the ‘urban’ values are more appropriate for this study area.

TUFLOW Model Results Processing Methodology
Depth Grids
xviii.

The two-dimensional TUFLOW model results provided for use in this study include maximum flood
depth grids as a specific output therefore no processing is required.

Velocity Grids
xix.

The two-dimensional TUFLOW model results provided for use in this study do not include a maximum
flood velocity grid as a specific output, as this was not within the software’s capability when the Lower
Lee Valley Modelling project was being completed. However the software provides the flow velocity
which occurs at the same time as the maximum depth, which allows a hazard calculation to be
completed. A different velocity grid is therefore available for each flood return period under
consideration.

xx.

It should be noted that the velocity occurring at the time of peak flood depth is likely to be an
underestimate of the peak velocity which has occurred throughout the entire simulation. However the
maximum flood hazard does not typically occur when the peak flood depth is present, therefore use of
peak depth will go some way to giving a more realistic hazard output.

Debris Factor Grid
xxi.

The ‘conservative’ debris factors shown in Table D2 were used to create a debris factor grid for each
return under consideration based on a regional contour analysis of the maximum flood depth grids.

Hazard Grid Production
xxii.
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The peak flood depth grid, velocity (at peak depth) grid and debris factor grids were applied to the
Flood Hazard formula in order to create flood hazard mapping for each return period under
consideration.
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xxiii.

This methodology has been applied to produce flood hazard maps in order to delineate the flood risk
within the Flood Zone extents. The methodology includes a number of assumptions, and therefore
uncertainty remains regarding the actual hazard categories for specific areas.

xxiv.

Further detailed investigations will be required for site specific assessments to include confirmation of
localised flow paths and determination of localised flow velocities. It is possible that the TUFLOW
model could be rerun using the latest software version which has the capability to produce maximum
flood hazard grids directly in addition to maximum velocity grids.

Conclusions
xxv.
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The available hydraulic modelling information has been used to produce flood hazard outputs
throughout the study area for a number of specific flood return periods. Whilst the approach and
methodology is considered to be appropriate for a strategic study of this nature, further detailed
investigations will be required for site specific investigations to confirm localised flow paths, velocities
and determine flood hazard ratings.
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Appendix C: Waltham Forest Call Centre Flooding
Records
This table lists the calls received at Waltham Forest’s customer call centre between May 2007 and May 2010
which have been recorded as related surface water and sewer flooding.
ID

Date

Location

Issue

1

29/05/2007

E10 7PW

2

10/07/2007

E17 8BJ

3

20/07/2007

E17 9HS

4

20/07/2007

E4 9PB

5

23/07/2007

E10 6PJ

6

02/08/2007

E17 8NT

7

09/11/2007

E17 5NP

8

09/01/2008

E4 7PR

9

11/01/2008

E4 6RP

10

21/01/2008

E10 5NH

11

27/02/2008

E17 6JQ

12

29/04/2008

E10 7LD

13

01/05/2008

E17 7PJ

14

25/06/2008

E10 5QG

15

12/08/2008

E4 6SE

16

05/09/2008

E4 8PT

17

10/11/2008

E10 7BH

18

19/01/2009

E17 5NP

19

10/02/2009

E10 5NH

20

10/02/2009

E11 2PF

21

10/02/2009

E4 8JG

The pavement o/s no’s 5 & 7 was flooded during the very heavy rain.
Drains and rain water going down in to front door this has only
happened because of new road works.
Flooding on Sharnall St - there is a lot of water in front garden and her
neighbour’s f/garden.
Approx 8 ins.....on the garden path and does not seem to clear fast
enough....
I am not reporting a problem as such but as my road is in a low point
and liable to flooding in e.g. flash floods could you please advise me
(us) as to what precautions we should take both now and in the event
of a flood warning. Many thanks.
When it rains, outside this tenants house gets flooded and he can't get
into or out of his property.
There is some flooding not sure where this is coming from on Victoria
rd e4 junction with Forest side
Gentleman who travels along Sewardstone Road regularly says that
the area outside no 56 and near Laurel Gardens, is often flooded. It is
across the whole road today and anyone standing at the bus stop gets
splashed by the passing cars he does not think it is a Thames water
problem.
Chingford Avenue o/s Ingrebourne Court gully is flooding.
Major flooding by the entrance to Asda on Marshall Road. E10 under
bridge.
Flooding across the whole of the west bound bus lane on Forest Rd
E17 in the dip beyond Blackhorse Station.
O/S crossing 270 Lea Bridge Rd also O/S bus stop also hare and
hounds also O/S night club all along Lea Bridge Rd due to camber of
Rd.
When it rains there is a water coming up from the pavement into their
shop
Alexandra Road and York Road going into Ruckholt close, when it
rains all of these roads flood
Flooding of the junction of Chingford Avenue and Old Church Road
E4. I assume this is a known hot spot but this morning due to the
heavy rain it was the worst I have seen.
North circular underpass Hall Lane is flooded.
Church Road E10 O/S Willow Brook School the crossing gets flooded
every time it rains.
Flooding on Warwick road E17
Leyton Mills just before you go into the big ASDA near the bridge ...it
is really flooding
Holly Road in E11 has a subway underneath the Green man
roundabout which has flooded really badly
River near Lower Hall Lane E4 burst banks and threatening to flood
houses.
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22

11/02/2009

E4 8JG

23

11/02/2009

E17 7PJ

24

10/03/2009

E4 8LA

25

10/03/2009

E17 8NE

26

13/03/2009

E10 5NH

27

11/05/2009

E17 6DJ

28
29
30
31
32

15/06/2009
15/06/2009
15/06/2009
15/06/2009
15/06/2009

E4 7AD
E4 6PP
E4 6SJ
E4 7AA
E4 6UB

33

15/06/2009

E4 8BH

34

15/06/2009

E4 9SR

35
36
37

15/06/2009
15/06/2009
15/06/2009

E4 8JY
E4 6RP
E17 5PR

38

15/06/2009

E17 6LU

39

15/06/2009

E4 8ET

40

15/06/2009

E4 6HN

41

15/06/2009

E4 8AG

42

15/06/2009

E4 9DT

43

15/06/2009

E4 8JD

44

15/06/2009

E4 8SG

45

16/06/2009

E4 9QU

46

26/06/2009

E4 9NS

47

07/07/2009

E10 5NT

48

09/07/2009

E11 4BX

49

17/07/2009

A406

50

20/07/2009

E17 9HX

51

30/07/2009

E4 9ET

52

12/08/2009

E11 1NL
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Lower Hall Lane at Manderville Court E4
Courtney Mews E17 - water is flowing back into the shop and flooding
cellar
On the bend of the road where York Rd joins Hampton Road,
Chingford both drains are blocked.
Blocked gulley o/s property, in heavy rain front garden floods. Gully
clearer has attended and said that a better gulley is required as 3 inch
pipework is unable to cope with the water flow. There is also a large
depression in the c/way holding water,
Gully in the underpass in Marshall Road, E10 underneath Ruckholt
Road is causing flooding in the approach road to Leyton Mills retail
park.
o/s 113 black horse lane there is a blocked gully that floods when it
rains all the time
Serious flooding coming into property through front door.
Serious flood on the Ridgeway E4 o/s Bowyer Court.
Drains on the street are overflowing and have flooded shops.
Flooding has caused surcharging through W.C.
Linnett Close seriously flooded.
Due to flooding manhole cover has risen on the drain o/s 1A
Brindwood Road.
Gunners Grove blocked drains at Gunners Grove and Heathcote
Grove.
Flooding up through floorboards after rain.
Blocked drains at Chingford Ave.
Flooding has led to surcharging of W/C
Drains are blocked at Edward Road and Coppermill Lane by Copper
Mill primary school. Has caused flooding.
Flooding led to surcharging and flooding of garden.
Heavy rain has led to blocked drains at Wymead Crescent and road
garages are flooding.
Blocked drains on Waltham Way.
Overflowing manhole in main drain in alley between 28 and 30
Larkswood Road.
Manderville Court flooding in area.
May be flood damage at Rushcroft secondary school as Ching Brook
behind the school is 2m higher than it has ever been before.
Gordon Avenue, of which I had cause to notify you last year, please
be aware that the road has just flooded again due to the blocked
gullies
Water is not draining through Sewer o/s 24 the Hale E4 9NS - When
we have rain there is a flood in the Rd
Alexander road into York road into the junction Rukholt road. The road
and pavement are flooded.
The pavement outside my mothers front gate gets flooded when it
rains even moderately.
Flooding and blocked drains at the crooked billet roundabout.
Location: At the junction of Raglan Rd, Shernhall St and Eastern Rd.
Problem: When we have any rain, all the roads floods badly. This also
affects all the homes & businesses in the area.
The alley way next no.94 floods when ever rain falls.
The underpass at Whipps cross rd going into Tesco at Leytonstone is
flooded and water is rising
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53

01/09/2009

E11 2PF

54

01/09/2009

E11 1LU

55

03/09/2009

E11 2PF

56

03/09/2009

E11 2PF

57

04/09/2009

E11 2PF

58

07/09/2009

E11 1NP

59
60

15/09/2009
16/09/2009

E17 9HL
E11 1LU

61

16/09/2009

E17 7PF

62

09/10/2009

E4 8NU

63

13/10/2009

E4 8JA

64

16/11/2009

E11 1NB

65

16/11/2009

E11 1NJ

66

16/11/2009

E11 2PF

67

17/11/2009

E11 2PF

68

17/11/2009

E11 2PF

69

19/11/2009

E4 8EU

70

23/11/2009

E7 0EA

71

23/11/2009

E4 6SB

72

25/11/2009

E4 6NW

73
74

03/12/2009
04/01/2010

A406
E4 8NE

75

05/01/2010

E15 2AU

76

05/01/2010

E15 2AU

77

05/01/2010

E15 2AG

78

16/02/2010

E4 6RF
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Location: Greenman Roundabout underpass - Problem: Major flooding
in underpass. It’s been flooded for a few weeks now, not draining
away. Makes using this underpass impassable.
Location: Greenman Roundabout underpass - Problem: Major flooding
in underpass. It’s been flooded for a few weeks now, not draining
away. Makes using this underpass impassable.
Leytonstone Green Man roundabout pedestrian underpass Problem:
flooding across the underpass
Pedestrian underpass at Green Man Roundabout, Leytonstone
Problem: Flooded for a couple of days - impassable
Underpass for pedestrians and cyclists Leyton roundabout (nr
Tesco/A12) Problem: Whenever it rains there is one underpass where
the water takes a week to drain away, don't even think there is a
proper drain there
The Greenman underpass is flooded Leytonstone E11 - One of the
underpasses has been effectively blocked now for more than a week
by a deepening puddle. Until now it has inconvenienced walkers & it is
getting deeper.
31 Oliver Road – flood gate needs to be opened.
Flooding at the sub way at the Greenman roundabout
Shop - "Moonlight" has been flooded in the basement, due to the rain
on 15.09.09.
Underpass at lower hall lane j/w a406 is flooded again.
Underpass which leads the industrial estate in Chingford where there
is Curry’s and other superstores is flooded.
Flood of water ground water running into customers basement , 8" of
rain
Greenman underpass at the Bush road entrance is flooded.
Underpass @ Green Man roundabout flooded - approx 1.5ft of water
nearest Whipps Road exit
Underpass on the greenman roundabout has been flooded. It is the
section going towards Whipps Cross Road.
Under the Greenman roundabout there is 1 foot high water the public
is trying to cross the road where the traffic is speeding.
The road is flooded o/s 91 - 97 hall lane e4,
2 blocked carriageway gullies in Ramsay road by Dames Road due to
leaves from the forest opposite.
Customer states that her and her next door neighbours at 77
Heathcote grove there front gardens are flooded and water is coming
into the airbricks and also water is coming into customers garden and
garage
1 foot of water in Manor way Chingford. O/s number 13 and 22 two
blocked drains and o/s number 35 two blocked drains.
At least 20" of rain water in underpass at hall lane and A406
Underpass at Hall Lane is flooded.
By 27 Ellingham Road on the corner of Stewart Road the current pram
ramp is under water during & after rainfall.
On the corners of Ellingham Road E15 & Downsell Road both current
pram ramps are under water during & after rainfall
Between 36 & 37 Gilbert Street E15 (Gilbert passageway) the footway
needs redesigning to remove the puddles left after the footway relay a
couple of years ago.
Junction of Old Church Road and Chingford Ave the gully is blocked
there is a large puddle
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79

22/02/2010

E17 8HL

80

22/02/2010

E4 7RS

81

22/02/2010

E4 9LH

82

23/02/2010

E7 0AR

83

04/05/2010

E4 8JA
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Flooding on both sides of Hitcham Road E17 the end nearest
Emmanuel Forest Church E17.
Yardley Lane E4 is totally flooded. She said this happens every time it
rains and it seems to be coming from the forest - she said forest is 2
doors away from her and the water gushes from the forest area.
When it rains the zebra crossing on Winchester Road between
Cavendish Road and Selwyn Road floods and cant be used.
When it rains his front garden gets flooded, customer is saying that the
boundary of his property joins with the pavement and this is causing
flooding in the front.
At the Hall Lane end of Sinclair Road & Burnham Road (opposite
Curry's and the Audi showroom) there has always been a problem
whereby water floods across the road and one cannot even get to the
local shops without a passing vehicle soaking you.
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Appendix D: Figures
Figure 1

Study Area

Figure 2

LiDAR Topographic Data

Figure 3A, 3B, 3C

PPS25 Modelled Flood Extents

Figure 4A, 4B, 4C

Maximum Flood Depth: 1 in 20 year event

Figure 5A, 5B, 5C

Maximum Flood Depth: 1 in 100 year event

Figure 6A, 6B, 6C

Maximum Flood Depth: 1 in 100 year climate change event

Figure 7A, 7B, 7C

Maximum Flood Depth: 1 in 1000 year event

Figure 8A, 8B, 8C

Flood Hazard: 1 in 20 year event

Figure 9A, 9B, 9C

Flood Hazard: 1 in 100 year event

Figure 10A, 10B, 10C

Flood Hazard: 1 in 100 year climate change event

Figure 11A, 11B, 11C

Flood Hazard: 1 in 1000 year event

Figure 12

Historic Flooding Records

Figure 13A, 13B, 13C

Areas Susceptible to Surface Water Flooding

Figure 14

Groundwater Flooding Records

Figure 15

NFCDD Standard of Protection

Figure 16

Northern Olympic Fringe AAP Rate of Onset – 1 in 100 year climate change event
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Appendix E: GIS Layers
The following GIS layers have been provided to Waltham Forest as a deliverable of the SFRA in Mapinfo table
format.
The majority of this GIS information was originally provided by the Environment Agency and the data licence
permits use of the information for completion of the SFRA only. The licence will therefore need to be renewed
for other uses of the data.
It is also likely that the data sets will be periodically updated, therefore it is recommended to contact the
Environment Agency to confirm the most up to date information is being utilised.

Filename

Description

main_rivers_v1.TAB
DTM_LBWF_v2.tab
FZ_Grid_v2.tab

Main River line
LiDAR digital terrain model (grid format*)
Modelled Flood Extents (grid format*)
Modelled flood extents - 1 in 20 year event
(FZ-3B)
Modelled flood extent - 1 in 100 year
event(FZ-3A)
Modelled flood extent - 1 in 100 year climate
change event (FZ-3A +CC)
Difference between modelled 1 in 100 year
flood extent and 1 in 100 year +CC flood
extent
Modelled flood extent 1 in 1000 year (FZ-2)
Flood depth – 1 in 20 year event (grid
format*)
Flood depth – 1 in 100 year event (grid
format*)
Flood depth – 1 in 100 year climate change
event (grid format*)
Flood depth – 1 in 1000 year event (grid
format*)
Flood hazard – 1 in 20 year event (grid
format*)
Flood hazard – 1 in 100 year event (grid
format*)
Flood hazard – 1 in 100 year climate change
event (grid format*)
Flood hazard – 1 in 1000 year event (grid
format*)
Environment Agency historic flooding records
– Autumn 2000
Environment Agency historic flooding records
– Autumn 2006
Environment Agency historic flooding records
– Spring 1947
Environment Agency historic flooding records
– Summer 2006
Environment Agency historic flooding records
– Winter 1991
Environment Agency historic flooding records
– Winter 2000
Environment Agency historic flooding records
– Winter 2009

FZ3B_Outline_v1.TAB
FZ3A_Outline_v1.TAB
FZ3A_CC_Outline_v1.TAB
FZ3A_CC_EXT_v1.TAB
FZ2_Outline_v1.TAB
Depth_0020yr_GRD_merge_v3.grd
Depth_0100yr_GRD_merge_v3.tab
Depth_0100yrCC_GRD_merge_v3.tab
Depth_1000yr_GRD_merge_v3.tab
Hazard_20yr_GRD_merge_v3.tab
Hazard_100yr_GRD_merge_v3.tab
Hazard_100yrCC_GRD_merge_v3.tab
Hazard_1000yr_GRD_merge_v3.tab
Autumn2000.TAB
Autumn2006.TAB
EA061947.TAB
June2006.TAB
Winter1991.TAB
Winter2000.TAB
Winter2000.TAB
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Report
Reference
(Appendix D)
Figure 1
Figure 2
Figure 3A-3C

Figure 3A-3C
Figure 3A-3C
Figure 3A-3C
Figure 3A-3C
Figure 3A-3C
Figure 4A-4C
Figure 5A-5C
Figure 6A-6C
Figure 7A-7C
Figure 8A-8C
Figure 9A-9C
Figure 10A-10C
Figure 11A-11C
Figure 12
Figure 12
Figure 12
Figure 12
Figure 12
Figure 12
Figure 12
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Filename

SW_Records_001.TAB

SewerRecords_001.TAB
SW_susceptibility_Gv2.tab
Areas Susceptible.zip
GW_Flood_Events_v1.TAB
0005YR_SoP_Defs.TAB
0025YR_SoP_Defs_v001.TAB
0050YR_SoP_Defs.TAB
0070YR_SoP_Defs.TAB
0100YR_SoP_Defs_v001.TAB
1000YR_SoP_Defs.TAB
NULL_SoP_Defs.TAB
LLV_0100C_D_TTI_v3.tab

LLV_0100CC_D_T14_v1_ctr.TAB

Report
Reference
(Appendix D)

Description
Surface water flooding records (Waltham
Forest customer call centre records, May
2007 to May 2010)
Sewer flooding records (Waltham Forest
customer call centre records, May 2007 to
May 2010)
Areas susceptible to surface water flooding
(grid format*)
Areas susceptible to surface water flooding
Groundwater flooding records (Environment
Agency)
NFCDD information – flood defences with a 1
in 5 year standard of protection
NFCDD information – flood defences with a 1
in 25 year standard of protection
NFCDD information – flood defences with a 1
in 50 year standard of protection
NFCDD information – flood defences with a 1
in 70 year standard of protection
NFCDD information – flood defences with a 1
in 100 year standard of protection
NFCDD information – flood defences with a 1
in 1000 year standard of protection
NFCDD information – flood defences with no
assigned standard of protection
Northern Olympic Fringe – time to inundation
model outputs, 1 in 100 year climate change
event (grid format*)
Northern Olympic Fringe – time to inundation
model outputs, 1 in 100 year climate change
event, areas inundated in less than 1 hour

Figure13A-13C

Figure13A-13C
Figure13A-13C
Figure13A-13C
Figure14
Figure15
Figure15
Figure15
Figure15
Figure15
Figure15
Figure 15
Figure 16

Figure 16

*grid format GIS layers require the 3D component of Mapinfo software (Vertical Mapper)
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Appendix F: SFRA Maintenance & Updates
How to maintain and update the SFRA
For an SFRA to serve as a practical planning tool now and in the future, it will be necessary to undertake a
periodic update and maintenance exercise. This section clarifies what specific actions are recommended to
ensure correct maintenance and updating of the SFRA.

GIS Layers
The GIS layers used in the SFRA have been created from a number of different sources, using the best and
most suitable information available at the time of publishing. Should new Flood Zone or hydraulic modelling
information become available, the data should be digitised and geo-referenced within a GIS system. A copy of
the current dataset should be created and backed up and the new data should then be merged or combined
with the current data set.
For other GIS layers such as the Historical Flood Outlines or the Sewer Flooding Information, it is likely that
data will be added rather than be replaced. For example, where a new sewer flooding incident is reported in
the catchment, a point should be added to the sewer flooding GIS layer rather than creating a new layer.
All GIS layers used in the SFRA have meta-data attached to them. When updating the GIS information, it is
important that the meta-data is updated in the process. Meta-data is additional information that lies behind the
GIS polygons, lines and points. For example, the information behind the SFRA Flood Zone Maps describes
where the information came from, what the intended use was together with a level of confidence. For any new
or updated data, the register in Appendix A should be checked to ensure they are up-to-date.

OS Background Mapping
The SFRA has made use of the OS 1:10000 and 1:50000 digital raster maps. Periodically these maps are
updated. Updated maps are unlikely to alter the findings of the SFRA.

Data Licensing Issues
Prior to any data being updated within the SFRA, it is important that the licensing information is also updated
to ensure that the data used is not in breach of copyright. The principal licensing bodies relevant to the SFRA
at the time of publishing were the LDA with respect to the River Lee hydraulic model, Environment Agency and
Ordnance Survey. Updated or new data may be based on datasets from other licensing authorities and may
require additional licenses.

Flooding Policy and PPS25 Practice Guidance Updates
This SFRA was updated inline with policy and guidance that was current in March 2010, principally PPS25
(CLG 2010) and the accompanying Practice Guide (CLG 2009).
Should new flooding policy be adopted nationally, regionally or locally, the SFRA should be checked to ensure
it is still relevant and updates made if necessary.

Stakeholder Consultation and Notification
The key stakeholders consulted in the SFRA were LB Waltham Forest, Thames Water and the Environment
Agency. It is recommended that a periodic consultation exercise is carried out with the key stakeholders to
check for updates to their datasets and any relevant additional or updated information they may hold. If the
SFRA is updated, it is recommended that the Environment Agency and Waltham Forest’s Planning
Department are notified of the changes and instructed to refer to the new version of the SFRA for future
reference.
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Frequency of Updates and Maintenance
It is generally recommended that SFRA documents are updated on a three-yearly basis. However it is
recommended that this specific report should be updated following completion of the Lower Lee Valley 2D
Modelling study. It is currently anticipated that the modelling study will be completed in spring 2012 which will
provide updated flood risk information which should be used to update the following mapping outputs. The
conclusions of the study which are based on the flood risk mapping outputs should also be reviewed to ensure
they remain valid in light of the revised information.
Figure 3A, 3B, 3C

PPS25 Modelled Flood Extents

Figure 4A, 4B, 4C

Maximum Flood Depth: 1 in 20 year event

Figure 5A, 5B, 5C

Maximum Flood Depth: 1 in 100 year event

Figure 6A, 6B, 6C

Maximum Flood Depth: 1 in 100 year climate change event

Figure 7A, 7B, 7C

Maximum Flood Depth: 1 in 1000 year event

Figure 8A, 8B, 8C

Flood Hazard: 1 in 20 year event

Figure 9A, 9B, 9C

Flood Hazard: 1 in 100 year event

Figure 10A, 10B, 10C

Flood Hazard: 1 in 100 year climate change event

Figure 11A, 11B, 11C

Flood Hazard: 1 in 1000 year event

Figure 12

Historic Flooding Records

Figure 16

Northern Olympic Fringe AAP Rate of Onset – 1 in 100 year climate change event

It is also recommended that the other mapping outputs should be updated if new information has been
produced e.g. new groundwater flooding datasets or updated surface water modelling provided by the
Environment Agency.
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