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All comments and proposals contained in this report, including any conclusions, are based on information available to BWB Consulting during investigations. The conclusions drawn by BWB Consulting
could therefore differ if the information is found to be inaccurate or misleading. BWB Consulting accepts no liability should this be the case, nor if additional information exists or becomes available with
respect to this scheme.

Except as otherwise requested by the client, BWB Consulting is not obliged to and disclaims any obligation to update the report for events taking place after:-

BWB Consulting makes no representation whatsoever concerning the legal significance of its findings or the legal matters referred to in the following report.

The date on which this assessment was undertaken, and
The date on which the final report is delivered

The information presented and conclusions drawn are based on statistical data and are for guidance purposes only. The study provides no guarantee against flooding of the study Site or elsewhere, nor of
the absolute accuracy of water levels, flow rates and associated probabilities.
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EXECUTIVE SUMMARY

The existing Site is previously developed and comprises a variety of employment, leisure and
industrial uses covering 10.05 hectares in extent. Existing ground levels on Site generally range
from 0.56m AOD to 3.03m AOD. The proposals incorporate employment uses, community uses,
residential uses, leisure and retail uses, and publicly accessible open space. Particularly, there is
an aspiration to build upon the Site’s existing sporting and leisure facilities to establish an area of
regional and local sporting excellence.

The indicative Flood Zone map on the Environment Agency website shows the Site to fall within
Flood Zone 3a of the River Thames which is tidally influenced at this location, although in an area
shown to be benefiting from existing flood defences. Flood Zone 3a is classified as comprising land
assessed as having a 1 in 100 or greater annual probability of river flooding (>1%) or a 1 in 200 or
greater annual probability of tidal flooding (>0.5%) in any year. Although it is located within Flood
Zone 3a, the Site has been identified for significant mixed use development within the London
Borough of Lewisham LDF Core Strategy Submission Document (2010).

There is no record of historic flooding at this location. However, some areas near to the river banks
approximately 1.5km from the Site were subject to tidal flooding due to overtopped defences in
January 1928. The detailed mapping shows that this historic outline did not reach the Site. Due to
the presence and crest level of existing defences which are maintained to a high standard, and the
tidal surge protection provided by the Thames Barrier, there is not considered to be a significant
risk of direct flooding to the Site.

The Lewisham Strategic Flood Risk Assessment (SFRA), 2008, includes detailed modelled outputs
for a combination of breach events in the Borough. With reference to Figures C and D within the
SFRA, the rate of inundation to the Site would be between 6 and 12 hours with the degree of flood
hazard ranging between “low” and “extreme”. The time to inundation provides an opportunity for
evacuation or for people to reach safe refuge in the Proposed Development prior to flood depths
reaching their peak, minimising this hazard to people.

Mitigation in the form of flood warning and evacuation management plans are recommended in
order to address this residual risk of flooding from extreme flood events or breach of the existing
defences. The existing Site should be registered on the free Floodline Warnings Direct scheme and
any flood warning and evacuation should be implemented and followed in accordance with London
Borough of Lewisham Emergency Planning Team procedures.

The finished floor levels proposed at Surrey Canal: London’s Sporting Village, range between
0.68m AOD and 2.96m AOD. It is recommended that finished floor levels are nominally elevated
above the surrounding ground and therefore it is recommended that out of the minimum and
maximum levels identified on the plan the maximum levels are used.

In accordance with the requirements of PPS25 — Development and Flood Risk and subject to
mitigation measures recommended, the Proposed Development is not considered to be at
significant risk from flooding and will not have adverse impact on the wider catchment elsewhere.
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16.1 Summary Information
Introduction

16.1.1 This Flood Risk Assessment (FRA) is compliant with the requirements set out in Planning
Policy Statement 25 — Development and Flood Risk (PPS25). The FRA has been produced
on behalf of The Renewal Group in respect of a planning application for the proposed
mixed use development at Surrey Canal: London’s Sporting Village, London.

Site Name Surrey Canal: London’s Sporting Village
Address Surrey Canal Road, London, SE16 3LN
NGR 535421, 178085

Site Area (Ha) 10.05 hectares

Development Type Mixed Use

EA Development Control Area Thames Region South East Area Office
Local Planning Authority London Borough of Lewisham

Table 16.1 — Site Summary

16.1.2 The report is based on the following information:

0] Surrey Canal: London’s Sporting Village Development Specification

(ii) Development Parameters Plans

(iii) OS Explorer Series Mapping

(iii) Environment Agency consultation & model information

(iv) London Borough of Lewisham LDF Core Strategy Submission Document, October
2010

(v) London Borough of Lewisham Strategic Flood Risk Assessment, June 2008

(vi) Topographical survey drawn by Greenhatch, reference 13781
Existing Site

16.1.3 The Site of the Proposed Development comprises 10.05 hectares of previously developed
land within and around the Millwall Football Club ground, London Borough of Lewisham
(LBL). A Site location plan is attached as Figure 1.

16.1.4 The Site is bound on the north, east and west by railway lines and associated
embankments and Rollins Street to the south, beyond which are several dwellings. The
Site is currently a mix of industrial, leisure and retail uses and has been identified for
significant mixed use redevelopment in the London Borough of Lewisham Local
Development Framework Core Strategy Submission Document, 2010.

16.1.5 Located north of the Site is South Bermondsey train station and the planned East London
Line Phase 2 and Thameslink 2000 rail improvements will run along the eastern boundary
of the Site, with the potential new Surrey Canal Road Station to the south east.

16.1.6 The River Thames is located approximately 1.5km north and east of the Site.

16.1.7 Existing ground levels on Site range from 0.56m AOD to 3.03m AOD. There are mounds
located on Site with the highest point being approximately 4.56m AOD. A topographical
survey is attached as Appendix A.

Proposed Development

16.1.8 The Proposed Development is for up to 250,000 sq m (gross external area [GEA]) of mixed
use floorspace on the Application Site. This includes retained development floorspace on
Plots Excelsior 2 and 5 but excludes existing floorspace within the Stadium. The Proposed
Development incorporates employment uses, community uses, residential uses, leisure
and retail uses, and publicly accessible open space.
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16.1.9 Particularly, there is an aspiration to build upon the Site’s existing sporting and leisure
facilities to establish an area of regional and local sporting excellence, which the Proposed
Development will seek to provide.

16.1.10 The Proposed Development also involves proposals to improve local, physical and
community infrastructure, routes and connections and areas of publicly accessible open
space, to the benefit of the local community.

16.1.11 A full description of the Proposed Development is highlighted in Chapter 1 of the
Environmental Statement and in the Development Specification.

Flood Zone Classification

16.1.12 The indicative flood zone map on the Environment Agency website shows the Site to fall
within Flood Zone 3a of the River Thames, which is under tidal influence at this location.
This Site is, however, shown to be in an area that benefits from existing flood defences.

16.1.13 Flood Zone 3a is classified as land assessed as having a 1 in 100 or greater annual
probability of river flooding (>1%) or a 1 in 200 or greater annual probability of tidal flooding
(>0.5%) in any year. The classification is set out in full in Planning Policy Statement 25 —
Development and Flood Risk (PPS25).

16.1.14 Although the Site is located within Flood Zone 3a, the Site has been identified for significant
mixed use development within the London Borough of Lewisham LDF Core Strategy
Submission Document (2010).

16.1.15 The purpose of this document is therefore to provide an assessment of the flood risk to the
Proposed Development and possible impacts of the development on flood risk to other
people and property in the wider catchment.
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16.2 Sources of Flood Risk

16.2.1 This section identifies the potential sources of flood risk to the Site. The significance of
these sources of flood risk is investigated further in Section 4.0 of this report.

Flood Source | Presence | Description

Fluvial v River Thames

Tidal v Tidal River Thames

Canals X None remaining close to the Site
Groundwater X No recorded instances

Sewers v Needs to be addressed

Reservoirs X Not present

Pluvial runoff v Needs to be addressed

Development v Could increase flood risk to wider catchment
Drainage

Table 16.2 — Potential Flood Sources

16.2.2 The River Thames is located approximately 1.5km north and east of the Site and presents
the primary source of flood risk to the Site. The river is tidally influenced at this location, so
flood events resulting from extreme tides, high river flows or a combination of the two need
to be considered.

16.2.3 Although the name of the Site suggests that it is in the proximity of a canal, the former
Surrey Canal that bounded the Site has been infilled and abandoned. The nearest man
made bodies of water to the Site are in and around Greenland Dock, the defences for
which are integrated into the flood management for the River Thames. This does not
therefore, require further consideration than that given to risks presented by the River
Thames.

16.2.4 The Proposed Development is on previously developed land and is surrounded by
intensive development. The area is served by public sewer systems which may present a
flood risk to the Proposed Development.

16.2.5 Land along the boundaries of the Site is typically at a higher level (railway embankments).
There may, therefore, be a risk posed to the Site from overland flows from pluvial (rainfall)
events on adjacent land.

16.2.6 Although the land is previously developed and positively drained, the impact of the
drainage of such a large development to modern design standards has potential to
increase flows discharged to receiving systems, thereby having potential to impact on flood
risk to other people and property in the wider catchment.
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16.3 Flood Risk Assessment
Risk of Flooding to Proposed Development
Direct Flooding from River Thames

16.3.1 The Flood Zone maps show the Site to lie entirely within Flood Zone 3a of the River
Thames tidal floodplain, equivalent to the 1 in 200 year flood (a flood with an annual
likelihood of occurrence of 0.5%). The Site is shown to be protected by flood defences.

16.3.2 The Environment Agency were consulted to provide information that they hold relating to
historical flooding and modelled flood levels relevant to the Site. Their correspondence is
attached as Appendix B.

16.3.3 The Environment Impact Assessment Scoping Response (reference 10/74106) received on
14" July 2010 made reference to the water resources chapter. It was suggested that a
Flood Risk Assessment was included as an appendix to the Environment Statement to
ensure that flood risk issues are properly considered. Within the Flood Risk Assessment
the following should be addressed:

=  Sequential and Exception Test PPS25;

=  Sources of flooding;

= Breach and overtopping; and

= Land contamination and groundwater protection.

16.3.4 These have all been addressed within the Flood Risk Assessment and Phase 1 Desk
Study.

16.3.5 There is no record of historic flooding at this location. However, some areas near to the
river banks approximately 1.5km from the Site were subject to tidal flooding in January
1928. There was overtopping in the area during a storm surge (which coincided with high
fresh water flows). An approximate level in the Thames at the time was 5.18m AOD
(recorded at Tower Pier) and 5.03m AOD (Surrey Docks). The detailed mapping attached
within Appendix B shows that although flood defences at the time were overtopped, this
flood outline did not reach the Site.

16.3.6 The Environment Agency also provided modelled tidal flood levels for a range of return
periods. Using levels from model node 2.38 (the worst case in proximity to the Site) the 200
year flood level for the Site is 4.90m AOD and the 200 year plus climate change flood level
for the year 2107 is also 4.90m AOD.

16.3.7 The tidal flooding defences along the River Thames are all raised, man made and privately
owned. The Environment Agency inspect them regularly to ensure they remain fit for
purpose. The flood defence level downstream ranges in height between 5.23m AOD and
5.28m AOD. The overall condition grade for defences in the area is 2 (good) on a scale of 1
(very good) to 5 (very poor). The defences are considered to protect the area to a standard
of 1 in 1000 year allowing for climate change up to 2107. Comparison of defence heights
with modelled levels supports this conclusion.

16.3.8 The River Thames is also defended along this section by the Thames Barrier to a standard
of 1 in 1000 year return period tidal flood. The Thames Barrier is located approximately 6.1
km towards the east of the Site and the defences protect against a tidal flooding event that
has a 0.1% annual probability of occurring up to the year 2070. After 2070 the standard of
protection will decrease over time. However, the Environment Agency have a project
(Thames Estuary 2100) that is studying options to manage flood risk in the Thames estuary
up to 2100.
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16.3.9 The presence, condition and crest level protection of existing defences (which are
maintained to a high standard) in combination with the tidal surge protection provided by
the Thames Barrier leads us to conclude that the Site is not considered to be a significant
risk of direct flooding from the River Thames.

Flooding from River Thames due to Defence Failure (breach)

16.3.10 Although the risk of direct flooding of the Site from the River Thames is low due to the
presence of effective defences, examination of relative levels shows that water levels
arising during flood events in the River are in themselves high enough to flood the Site if
the defences weren’t there, so there is considered to be a residual risk of flooding that
could result in the event that defences are damaged or breached. The Lewisham SFRA
(2008) includes detailed modelled outputs for a combination of breach events in the
borough.

16.3.11 The detailed assessment within the SFRA is considered to present a conservative view of
the anticipated flood hazard as a result of a defence breach and assumes that the water
level in the Thames would be lapping at the top of defences immediately prior to the breach
developing.

16.3.12 With reference to Figures C and D within the SFRA, the inundation to the Site following a
defence failure would be between 6 and 12 hours after the initial breach. The degree of
flood hazard across the Site ranges between “low” and “extreme”, the higher hazard
relating to flood depths. It is noted however, that the time that the inundation would take to
develop provides an opportunity for evacuation of the Proposed Development prior to flood
depths reaching their peak, thereby minimising this hazard to people.

16.3.13 Mitigation measures, particularly flood warning, evacuation management plans and
provision of safe refuge at high level are recommended in order to address the residual risk
of flooding from a failure of the flood defences.

Flooding from Sewers

16.3.14 The surrounding area is largely developed and therefore sewers located in the vicinity of
the Site could potentially impact the Proposed Development if they were to surcharge
during storm events.

16.3.15 The Lewisham SFRA includes mapping of historical sewer flooding in the Borough. Figure
4 of the SFRA shows that the Site and wider area has had no recorded instances of
properties being affected by sewer flooding in the past 10 years.

16.3.16 Simple mitigation measures could be adopted to limit the impacts of any residual risk from
this source in potential surcharge events in the future.

Flooding from Overland Flows

16.3.17 The topographical survey shows that surface water from pluvial (rainfall) events would tend
to fall towards the south of the Site onto adjacent landscaped areas and Stockholm Road.

16.3.18 Rainfall falling onto railway embankments to the north, east and west of the Site could fall
towards the Proposed Development. However, examination of these areas shows that they
are insufficient in extent to cause a serious flooding problem and although this could
generate a nuisance, it is not significant in terms of the flood risk assessment.

16.3.19 Based on this information the Site is not considered to be at significant risk from pluvial
flooding.
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Effect of Development on Wider Catchment

16.3.20 The existing Site is previously developed land and substantially covered in roof areas and
external pavings that are positively drained to the public sewers. The Proposed
Development extents do not increase the amount of hardstanding currently on Site and
mitigation, in section 4.18, is proposed to reduce runoff rates generated by the Proposed
Development by 50% compared to those currently discharging (in accordance with the
recommendations of the Lewisham SFRA). Therefore there is no increase in flood risk off
Site due to proposed surface water drainage arrangements.
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16.4 Mitigation Measures
Finished Levels

16.4.1 Ideally residual risk of flooding would be eliminated by setting finished floor levels above
modelled flood levels, but in this case the Site is sited at an average level of 2m AOD and
defended to 5.23m AOD. It is therefore considered unfeasible to raise existing ground
levels by approximately 3m to achieve this method of mitigation.

16.4.2 The finished floor levels proposed at Surrey Canal: London’s Sporting Village, will reflect
surrounding ground levels with a nominal elevation of up to 150mm above external levels
for all accesses into buildings to mitigate against pluvial flood risk. Typical range of finished
floor levels across the Site is shown to be between 0.68m AOD (semi basement) and
2.96m AOD on the illustrative plans submitted in support of the application. The levels on
the illustrated plan fall within the levels as set out on the Parameter Plans.

16.4.3 To provide residual protection from potential overland flows from pluvial events or sewer
surcharging, external levels should also be arranged to direct any overland flows away from
buildings.

Residual Flood Risk - Flood Warning and Evacuation

16.4.4 Itis recognised in the Lewisham SFRA that it is impractical to avoid all development that is
considered to be more vulnerable to flooding in areas at residual risk. The SFRA makes
recommendations for appropriate development types based on the rate of inundation of an
area resulting from breach of defence.

16.4.5 The 6-12 hour inundation time is considered by the SFRA to be appropriate for residential
ground floor development and other ‘more vulnerable’ use classes.

16.4.6 To mitigate the residual risk of flooding as a result of a breach of the existing flood
defences in the area, flood warning and evacuation considerations should be implemented.

16.4.7 It is recommended in the first instance that businesses and residents within the
development are registered with the Environment Agency Floodline Warnings Direct
scheme to inform of flood warnings in the area. This is a free service which can be set up to
produce automated flood warnings direct to telephone, mobile, e-mail or fax.

16.4.8 With reference to the Environment Agency website, the Site is within the “The River
Thames from Deptford Creek to the River Wandle including Deptford, Rotherhithe,
Bermondsey, Camberwell, Kennington, Vauxhall, Lambeth, Battersea and Clapham
Junction” flood warning area. Flood warning updates are also shown to be available on
local radio and TV stations.

16.4.9 The area also lies within the larger geographical catchment of the “Tidal Thames in the
boroughs of Greenwich, Lewisham, Southwalk, Lambeth and Wandsworth” which is
covered by general Flood Watch warnings for early alert to possible flooding.

16.4.10 Breach scenarios within the Lewisham SFRA show that the Site could be inundated
between 6 and 12 hours from a breach occurrence. Evacuation procedures should be
planned to ensure evacuation of the Application Site is undertaken prior to flood waters
reaching their peak depth and minimising exposure of people to peak flood depths.

16.4.11 The London Borough of Lewisham are classified as a category 1 responder and have
defined responsibilities to respond appropriately in emergency situations, including major
flood events. Evacuation procedures should be planned and agreed in accordance with the
Emergency Planning Team guidance and recommendations. These should be set out in a
flood management plan for the businesses and residences in the Proposed Development.
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16.4.12 This plan needs to give particular consideration to procedures to ensure basement car
parks are secured and not accessible to staff or residents in the event of a breach of
defence.

Access and Egress

16.4.13 As the Site and surrounding area is given protection from hard defences and the Thames
Barrier, safe access and egress can generally be achieved via Surrey Canal Road towards
the south of the Site.

16.4.14 Areas to the south of the Site remain outside of the indicative floodplain and breach
modelling scenarios and routes away from the River Thames should be followed in the
event of a flood warning.

16.4.15 To provide further mitigation from the residual risk of breach of defences and potential flood
depths in which may occur at the Site, facilities for safe refuge should be provided within
higher floors of the Proposed Development. The Lewisham SFRA recommends that this
safe refuge is provided above the 200-year flood level of the Thames (4.90m AOD) and is
in the form of a sheltered communal space within buildings accessed by internal stairs.
The safe refuge should be of sufficient size to safely house all residents.

Flood Resilient Construction

16.4.16 As a Proposed Development may be affected by flood water if the existing defences are
breached or overtopped, flood resilient construction should be considered in accordance
with the DCLG document, “Improving the Flood Performance of new Buildings: Flood
Resilient Construction”.

16.4.17 This would not prevent floodwater entering a building, but recommends techniques to
reduce the damage caused by caused by such an event. This includes wiring ground floor
electrical sockets down from the ceiling to outlets positioned above the flood level, using
horizontal sacrificial gypsum plasterboards up to the modelled flood level and low
permeable external renders or building materials.

Drainage Arrangements

16.4.18 Planning Policy set out in the Strategic Flood Risk Assessment identifies a requirement to
reduce the peak rainfall rate of runoff arising from the Proposed Development by 50%
when compared to that arising from the Site in its existing condition.

16.4.19 The Development Specification sets out Renewal’s commitments to achieve this goal by
introduction of extensive sustainable drainage (SUDS) techniques into the detailed design
of the Proposed Development. SuDS seek to reduce the quantity and rate of runoff using
natural drainage techniques, which also bring advantages in runoff quality improvement
and ecological and amenity value of the drainage features.

16.4.20 In this case, the Site ultimately drains to combined sewers, so the emphasis of the SUDS
should be on flow and volume reduction, ecological and amenity value. There is no
significant value in expending resources to improve water quality given that the outflows
ultimately mix with combined sewerage.

16.4.21 The techniques proposed in the Development Specification are as follows
Extensive Use of Green and Brown Roofs

16.4.22 The use of green and brown roofs is the ultimate in source control, replicating the effects of
rainfall falling on natural ground but at high level. The green and brown roofs will reduce

both the quantity and the volume of rainfall runoff from roof areas, whilst also providing the
opportunity for rooftop gardens with their ecological and amenity benefits.

10
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Permeable Paving

16.4.23 At surface level, permeable paving will be used where appropriate to collect runoff from
paved areas instead of conventional gullies and channels. The paving will drain to a
granular substrate that will provide attenuation storage and remove oils and hydrocarbons
from the runoff. Where the ground conditions are suitable, runoff will be drained through
the base of the substrate by infiltration into the underlying ground. In areas where ground
conditions are not suitable for infiltration drainage, the permeable pavement structures will
be wrapped in a sealed membrane and outflows collected through low capacity fin drains,
which will then discharge to the piped drainage system and combined sewers.

Open Water Features

16.4.24 The design of the public realm will accommodate open water features interconnected with
the SUDS drainage system where appropriate reflecting the canal heritage of the Site.
These features will be designed as SUDS systems, focused on providing attenuation
storage and amenity value to the system. Ecological and water quality improvement
features will be incorporated to the extent appropriate for the particular public realm setting.

16.4.25 The combination of these SUDS measures will provide the Proposed Development with an
effective drainage system that meets the planning policy requirements set out in the SFRA
and adds significant value to the amenity and ecology of the public realm and roofscape.
This mitigation proposal will contribute to the enhancement of the Proposed Development
and is not necessarily a requirement to over come the likely significant effects of the
Proposed Development.

16.4.26 Full detailed designs are not available at this time, and thus the proposed run-off rates and
potential attenuation volumes have not been accurately quantified at this stage. However,
a simple Wallingford calculation shows that the existing run-off rate would be in the region
of 1500 I/s, assuming an entirely permeable 11 ha Site and an average rainfall intensity of
50mm/hr. The proposed run-off rate should therefore be in the region of 750 I/s for the
whole development.

16.4.27 The Source Control module within WinDes software was utilised to provide a quick storage
estimate of potential attenuation volume within the Proposed Development. Assuming a
restricted run-off rate of 750 I/s and a proposed impermeable area of 7.7 ha (70%
impermeable Site coverage), the volume was estimated to be between 1535 - 2654m?® for
the 100-year event with a 30% allowance for the potential effects of climate change.
Extracts from WinDes are included as Appendix C.

16.4.28 Drainage arrangements will require to be progressed and confirmed within detailed design

and should be implemented in accordance with Environment Agency, Thames Water and
London Borough of Lewisham guidelines and recommendations.

11
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16.5 Conclusions and Recommendations

16.5.1 With reference to the information provided within Environment Agency consultation, there is
not considered to be a significant risk of direct flooding to the Site due to the presence of
existing flood defences which are maintained to a high standard.

16.5.2 However, mitigation in the form of flood warning and evacuation considerations are
recommended in order to address the residual risk of flooding from extreme flood events or
breach of the existing defences. In the first instance, the Proposed Development should be
registered on the free Floodline Warnings Direct scheme system available for the area and
any available flood warning and evacuation procedures should be implemented in
accordance with local guidance.

16.5.3 Finished floor levels should be nominally elevated above surrounding ground and external
works designed to shed water away from buildings in accordance with building best
practice. To provide residual protection from pluvial events or sewer surcharging, external
levels should also be arranged to direct any overland flows away from buildings and route
them safely through the Site.

16.5.4 The recommended access and egress route is along Surrey Canal Road and to areas to
the south of the Site. This will remain accessible during floods on the Thames while flood
defences are operating normally

16.5.5 To provide further mitigation from the residual risk of breach or overtopping of defences,
areas for safe refuge should be provided within higher development floors.

16.5.6 Drainage arrangements will be designed to ensure a 50% reduction in existing surface
water run-off rates with SuDs incorporated to provide attenuation and promote a more
sustainable use of water and provide further betterment when compared to the existing
situation.

16.5.7 In accordance with the requirements of PPS25 — Development and Flood Risk and subject
to mitigation measures recommended, the Proposed Development is not considered to be
at significant risk from flooding and will not have adverse impact on the wider catchment
elsewhere.

12
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