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Glossary of Terms
Annual chance

Floods are described according to an
‘annual chance’. Meaning the chance of
a particular flood occurring in any one
year. This is directly linked to the
probability of a flood. For example, a
flood with an annual chance of 1 in 100
(a 1 in 100 chance of occurring in any
one year), has an annual probability of
1%.

Aquifers

An underground layer of water-bearing
permeable rock.

Breach scenario

A Breach scenario is when a flood
defences overtops or fails.

Core Strategy

The Core Strategy sets out the vision,
key objectives and strategic planning
policies for the area.

Dewatering

The process of removing groundwater
from an aquifer.

Flood gates

Flood gates used to control water flow in
flood barriers, reservoirs, rivers,
streams, or levee systems.

Floodplain compensation

An artificially excavated, hydraulically
equivalent volume of floodplain storage
sufficient to offset a reduction in
floodplain storage resulting from filling or
construction within the local regulatory
floodplain.

Flood Zone 1

Defined by the Environment Agency, this
zone comprises land assessed as
having a less than 1 in 1,000 annual
probability of river or sea flooding
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(<0.1%).

Flood Zone 2

Defined by the Environment Agency, this
zone comprises land assessed as
having between a 1 in 100 and 1 in
1,000 annual probability of river flooding
(1% – 0.1%), or between a 1 in 200 and
1 in 1,000 annual probability of sea
flooding (0.5% – 0.1%) in any year.

Flood Zone 3a

Defined by the Environment Agency, this
zone comprises 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
flooding from the sea (>0.5%) in any
year

Flood Zone 3b

The functional floodplain, this zone
comprises land where water has to flow
or be stored in times of flood

Solid (bedrock) geology

Consolidated material that underlies
superficial geology.

Source Protection Zone

An Environment Agency designation to
identify and protect groundwater
supplies. There are 3 zones – Inner
(defined as the 50 day travel time from
any point below the water table to the
source), Outer (defined by a 400 day
travel time from a point below the water
table) and Total Catchment (defined as
the area around a source within which
all groundwater recharge is presumed to
be discharged at that source).

Superficial geology

Unconsolidated material, usually recent,
occurring at the Earth’s surface (as
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distinct from solid geology).
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SUMMARY
S.1.1

The Scheme – known as the Silvertown Tunnel – involves the
construction of a twin bore road tunnel providing a new connection
between the A102 Blackwall Tunnel Approach on Greenwich Peninsula
(Royal Borough of Greenwich) and the Tidal Basin roundabout junction on
the A1020 Lower Lea Crossing/Silvertown Way (London Borough of
Newham). The Silvertown Tunnel would be approximately 1.4km long and
would be able to accommodate large vehicles including double-deck
buses. The Boord Street footbridge over the A102 would be replaced with
a pedestrian and cycle bridge.

S.1.2

The design of the tunnel would include a dedicated bus/coach and Heavy
Goods Vehicle (HGV) lane, which would deliver opportunities for
Transport for London (TfL) to provide additional cross-river bus routes.

S.1.3

Main construction works could commence in 2018 and would last
approximately four years with the new tunnel opening in 2022/23. The
main worksite would be located at Silvertown to utilise Thames Wharf to
facilitate the removal of spoil and delivery of materials by river. A
secondary worksite would be located adjacent to the alignment of the
proposed cut and cover tunnel on the Greenwich peninsula.

S.1.4

TfL have undertaken a Flood Risk Assessment (FRA) in support of the
proposed Scheme. This FRA outlines the risk of flooding to both the
temporary construction worksite areas and the permanent elements of the
operational tunnel.

S.1.5

This FRA has been undertaken in accordance with the requirements of
the National Networks National Policy Statement (NN NPS) and the
National Planning Policy Framework (NPPF) and specific guidance
provided by the Environment Agency. The FRA methodology has involved
assessing risk to The Scheme from all potential sources of flooding. All
available flood risk data has been reviewed. This data has been collected
from the Environment Agency and Lead Local Flood Authorities at
Newham Borough Council and the Royal Borough of Greenwich. The
assessment has also been informed by the results of bespoke hydraulic
modelling undertaken to quantify flood conditions local to The Scheme
under a Thames defence breach scenario.

S.1.6

Measures are recommended to ensure appropriate consideration of the
risk of flooding is taken and the FRA sets out how the Scheme would be
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safe with respect to flooding during its life time and would not increase the
risk of flooding to other sites.
S.1.7

The southern portal is located wholly within Flood Zone 3, in the 1 in 200
year floodplain of the River Thames. The majority of the northern portal is
also located in Flood Zone 3 but a small area is located in Flood Zone 2,
in the 1 in 1000 year floodplain. Both the northern and southern portals
are classed as being in an ‘Area Benefitting from Defences’ (ABD), which
reduces the actual flood risk to the Scheme.

S.1.8

To demonstrate compliance with the NN NPS, the Scheme needs to pass
the Sequential and Exception Tests. It is considered that the Scheme
satisfies the Sequential Test, since there are no reasonably available sites
in areas with a lower probability of flooding that would be appropriate to
the type of development proposed.

S.1.9

With regard to satisfaction of the Exception Test, all sources of potential
flood risk to the Scheme have been examined. The proposed Scheme,
which for the purposes of this FRA includes both the temporary
construction worksite and the permanent tunnel elements, is not
perceived to be at significant risk of flooding from groundwater, sewers or
artificial sources. The main risk of flooding to The Scheme is a residual
risk, associated with breach of existing defences in combination with
extreme tide levels in the River Thames. Breach modelling results indicate
that the southern portal has a high residual risk of flooding, whereas the
permanent Scheme elements to the north of the River Thames are at low
residual risk in a defence breach scenario.

S.1.10 Based on existing available information, it is considered that the Scheme
is generally at low risk of flooding from surface water, with locally higher
areas of risk where there are depressions in the topography. It is
recommended that the Scheme design mitigates this risk by appropriate
drainage design. A strategy for managing surface water drainage for the
Scheme has been developed and is secured by the Code of Construction
Practice (Document Reference: 6.10). The strategy is based on the
principles of providing treatment and attenuation of surface water runoff
prior to discharge to watercourses and the existing sewer network,
incorporating appropriate 30% allowance for the predicted effects of
climate change.
S.1.11 A draft Flood Warning and Evacuation Plan has been produced
(Document Reference: 6.3.16.3). This draft plan would be updated by the
Contractor prior to construction in consultation with the Environment
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Agency as secured by the Code of Construction Practice (Document
Reference: 6.10). It would ensure that residual flood risk to the Scheme
during the construction phase is managed.
S.1.12 Prior to commencement of the operation of the Scheme, the draft Flood
Warning and Evacuation Plan would be further updated as necessary in
consultation with the Environment Agency and would link into the
Environment Agency’s advanced flood warning system. The updated plan
would be the main means of managing residual flood risk to the Scheme
throughout its operational lifetime.
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1.

INTRODUCTION

1.1

Background

1.1.1

The Scheme – known as the Silvertown Tunnel – involves the
construction of a twin bore road tunnel providing a new connection
between the A102 Blackwall Tunnel Approach on Greenwich Peninsula
(Royal Borough of Greenwich) and the Tidal Basin roundabout junction on
the A1020 Lower Lea Crossing/Silvertown Way (London Borough of
Newham). The Silvertown Tunnel would be approximately 1.4km long and
would be able to accommodate large vehicles including double-deck
buses. The Boord Street footbridge over the A102 would be replaced with
a pedestrian and cycle bridge.

1.1.2

New portal buildings would be located close to each portal to house the
plant and equipment necessary to operate the tunnel, including ventilation
equipment.

1.1.3

The introduction of free-flow user charging on both the Blackwall and
Silvertown Tunnels would play a fundamental part in managing traffic
demand and support the financing of the construction and operation of the
Silvertown Tunnel.

1.1.4

The design of the tunnel would include a dedicated bus/coach and HGV
lane, which would provide opportunities for TfL to provide additional crossriver bus routes.

1.1.5

Main construction works could commence in 2018 and would last
approximately four years with the new tunnel opening in 2022/23. The
main worksite would be located at Silvertown to utilise Thames Wharf to
facilitate the removal of spoil and delivery of materials by river. A
secondary worksite would be located adjacent to the alignment of the
proposed cut and cover tunnel on the Greenwich peninsula.

1.1.6

TfL have undertaken a FRA in support of the Scheme.

1.1.7

The Scheme, including temporary construction worksites and the
approaches to the operational tunnel, is shown to lie within Flood Zone 3,
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and in accordance with the NN NPS 1 and NPPF 2 this FRA has been
prepared to accompany the Development Consent Order (DCO)
application.
1.2

Aims and Objectives

1.2.1

The aim of this FRA document is to satisfy the requirements of the NN
NPS, NPPF and Environment Agency in relation to development and flood
risk.

1.2.2

Specific objectives of this FRA are to:
• assess the Scheme against the requirements of the NN NPS and the
NPPF;
• assess whether the Scheme has taken appropriate consideration of the
risk of flooding from all potential flood sources; and
• detail how the Scheme would be safe with respect to flooding during its
life time and would not increase the risk of flooding to other sites.

1.3

Terminology

1.3.1

Flood risk is a product of both the likelihood and consequences of
flooding. Throughout this document, flood events are defined according to
their likelihood of occurrence. Floods are described according to an
‘annual chance’, meaning the chance of a particular flood occurring in any
one year. This is directly linked to the probability of a flood. For example,
a flood with an annual chance of 1 in 100 (a 1 in 100 chance of occurring
in any one year), has an annual probability of 1%.

1

National Networks National Policy Statement, 2014, Department for Transport
National Planning Policy Framework, March 2012, Department of Communities and Local
Government
2
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2.

THE SCHEME

2.1

Location

2.1.1

The Scheme boundary (Order Limits) encloses of an area of
approximately 42 hectares (ha) of land which includes the operational
tunnel and temporary construction worksite areas to the north and south
of the tunnel. This is illustrated in Figure 2-1. The Scheme spans the River
Thames between the Greenwich Peninsula and Silvertown. The proposed
tunnel would be bored beneath the River Thames and linked to portals on
the north and south banks of river.

2.1.2

The Scheme lies within the boundaries of the London Borough of
Newham (to the north) and the Royal Borough of Greenwich (to the
south).

2.1.3

In addition to the River Thames, the mouth of the River Lea (Bow Creek)
is located in close proximity to the western boundary of the northern
construction compound for the Scheme.

Page 17 of 60

Silvertown Tunnel
Appendix 16.A Flood Risk Assessment
Document Reference: 6.3.16.1

Figure 2-1 Scheme Order Limits and location

2.2

Existing development
Silvertown (North)

2.2.1

The Scheme, including a temporary construction worksite area and
approaches to the operational tunnel on the north bank of the River
Thames is situated within the London Borough of Newham. The
Development Consent Order Limits (Figure 2-1) are approximately
bounded in Silvertown by Bell Lane, North Woolwich Road, the A1011
Silvertown Way, Tidal Basin Road, the Lower Lea Crossing, and the
Docklands Light Railway viaduct and embankment. Within these limits,
development comprises a mixture of predominantly industrial land uses.
Greenwich (South)

2.2.2

The Scheme, including temporary construction worksite areas and the
approaches to the operational tunnel on the south bank of the River
Thames is situated along the A102 Blackwall Approach in the Royal
Borough of Greenwich. The Order Limits (Figure 2-1) include the area
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around Edmund Halley/Millennium Way south of The O2 on the
Greenwich Peninsula, and extends south within the confines of the
Blackwall Tunnel Approach and Boord Street. Within the Order Limits,
development comprises a mixture of predominantly industrial land uses.
2.3

The Scheme

2.3.1

The development proposals are illustrated in the General Arrangement
Plans (Document Reference: 2.2). They are also described in Chapter 4
Scheme Description (Document Reference: 6.1.4).
Silvertown (North)

2.3.2

The northern tunnel entrance would link to a junction with the existing
roundabout off Tidal Basin Road. This roundabout would connect the
Silvertown Tunnel with the Lower Lea Crossing running west, and other
additional local roads eastwards into the Royal Docks.
Greenwich (South)

3

2.3.3

Northbound traffic would enter the Silvertown Tunnel along a new spur
road that branches off from the existing Blackwall Tunnel Approach road.
Southbound traffic leaving the tunnel would join the existing Blackwall
Tunnel Approach southbound.

2.4

Topographic data

2.4.1

Land on both sides of the River Thames is gently undulating with ground
levels in the region of 5m above ordnance datum (AOD) to 7mAOD on the
north side of the River Thames and in the region of 3mAOD to 7mAOD on
the south side of the River Thames. The bed of the River Thames is
anticipated to have a gentle transverse dip ranging in elevation from 0m
AOD to -12m AOD3.

Ground Investigation Desk Study Preliminary Sources Study Report May 2013 Mott MacDonald
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4

3.

PLANNING POLICY CONTEXT

3.1

National Road and Rail Networks: National Policy Statement (NN
NPS)

3.1.1

NN NPS for National Networks 4 sets out the need for, and Government’s
policies to deliver, development of nationally significant infrastructure
projects (NSIPs) on the national road and rail networks in England. NN
NPS explains that essential transport infrastructure (including mass
evacuation routes) is permissible in areas of high flood risk, subject to the
satisfaction of the NPPF Exception Test.

3.1.2

Paragraphs 5.92 and 5.93 of the NN NPS set out that applications for
projects in Flood Zones 2 and 3, such as the Scheme, should be
accompanied by a FRA. The FRA should identify and assess the risks of
all form of flooding to and from the project and demonstrate how these
risks will be managed. These requirements are fulfilled in Section 4
(Forms of Flooding) and Section 6 (Flood Mitigation Measures) of this
report.

3.1.3

Paragraphs 5.94 to 5.95 outline the key considerations in preparing an
FRA, including taking into account the effects of climate change over the
development lifetime, consideration of arrangements for safe access and
exit for those using the infrastructure, assessing residual flood risk, and
providing evidence of satisfaction of the Sequential and Exception Tests.
This FRA assesses the impacts of climate change with regard to tide
levels in the River Thames (Section 5.3) and on surface water/flooding
from the land (Section 4.4). Access and egress arrangements are
considered as part of the Flood Warning and Evacuation Plan that has
been prepared (Appendix 16.C (Document Reference 6.3.16.3)) and
residual flood risk have been assessed as detailed in Section 5.4. The
Scheme is discussed in the context of the Sequential and Exception Tests
in Sections 3.9 and 3.10.

3.1.4

Paragraph 5.96 emphasises the importance of consultation with the
Environment Agency, Lead Local Flood Authorities and other organisation
with a role in flood risk management. As detailed in Table 16-2 of Chapter
16 Surface Water Quality and Flood Risk (Document Reference 6.1.16),

National Policy Statement (NPS) for National Networks, December 2014
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this FRA and supporting modelling studies have been informed by
detailed and regular consultation with relevant parties. Flood risk data has
been gathered and assessment methodologies and approaches to flood
risk mitigation have been agreed.
3.1.5

Paragraph 5.97 relates to assessing local forms of flood risk (for example,
groundwater and surface water) and points to local flood risk management
strategies and surface water management plans as useful sources of
information. All available information on local sources of flood risk have
been reviewed to inform this FRA.

3.1.6

Other key considerations of the NN NPS include:
• Managing flood risk through good design. ‘This may include the use of
sustainable drainage systems but could also include vegetation to help
to slow runoff, hold back peak flows and make landscapes more able to
absorb the impact of severe weather events’ (Paragraph 5.110); and
• Site layout and surface water drainage systems. Paragraphs 5.112 to
5.114 set out that these systems ‘’should be designed to cope with
events that exceed the design capacity of the system, so that excess
water can be safely stored on or conveyed from the site without
adverse impacts. Arrangements should be such that the volumes and
peak flow rates of surface water leaving the site are no greater than the
rates prior to the proposed project, unless specific off-site
arrangements are made and result in the same net effect. It may be
necessary to provide surface water storage and infiltration to limit and
reduce both the peak rate of discharge from the site and the total
volume discharged from the site’’

5

3.1.7

Details of surface water drainage proposals, which have been formed in
consultation with the Environment Agency and Greater London Authority
(GLA), are provided in Section 4.4 and are considered to achieve
compliance with the requirements of the NN NPS.

3.2

NPPF and Flood Risk

3.2.1

The NPPF and the ‘planning practice guidance’ 5 set out the Government’s
planning policies for England and how these are expected to be applied.

http://planningguidance.planningportal.gov.uk/
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3.2.2

The principal aim of the framework is to contribute to the achievement of
sustainable development. This includes ensuring that flood risk is taken
into account at all stages of the planning process, avoiding inappropriate
development in areas at risk of flooding and directing development away
from those areas where risks are highest. Where development is
necessary, it should be safe, without increasing flood risk elsewhere.

3.2.3

A site-specific FRA is required for:
• Proposals of 1ha or greater in Flood Zone 1;
• All proposals for new development (including minor development and
change of use) in Flood Zones 2 and 3;
• Proposals in an area within Flood Zone 1 which has critical drainage
problems (as notified to the local planning authority by the Environment
Agency); or
• Where proposed development or a change of use to a more vulnerable
class may be subject to other sources of flooding.

3.2.4

The FRA should identify and assess the risks of all forms of flooding to
and from the development and demonstrate how these flood risks will be
managed so that the development remains safe throughout its lifetime,
taking climate change into account.

3.2.5

Early adoption of and adherence to the principles set out in the NPPF can
ensure that detailed designs and plans for developments take due
account of the importance of flood risk and the need for appropriate
mitigation, if required.

3.3

The Sequential and Exception Tests

3.3.1

The NPPF Sequential Test classifies proposed development into one of
four Flood Zones, detailed in Table 3-1.
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Table 3-1 Flood Zones (Source: Planning Practice Guidance Table 1)
Flood Zone

Annual Probability of Flooding
(%)

Corresponding Annual
Chance of Flooding (1
in x)

1. Low Probability Fluvial and Tidal <0.1%

>1,000

2. Medium
Probability

Fluvial 0.1-1.0%
Tidal 0.1-0.5%

1,000-100
1,000-200

3a. High
Probability

Fluvial >1.0%
Tidal >0.5%

<100
<200

3b. The
Functional
Floodplain

Fluvial and Tidal >5.0%
*Starting point for consideration.
LPAs should identify Functional
Floodplain, which should not be
defined solely by rigid probability
parameters.

<20

3.3.2

The NPPF, and paragraph 5.105 of the NN NPS, give preference to
locating new development in Flood Zone 1 and that the Sequential Test
should be applied to demonstrate that there are no reasonably available
sites in areas with a lower probability of flooding that would be appropriate
to the type of development proposed. The NPPF provides guidance on
the compatibility of each land use classification in relation to each of the
Flood Zones as summarised in Table 3-2.
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Table 3-2 Flood risk vulnerability classification (Source: Planning
Practice Guidance Table 3)
Flood
Zone

Essential
Water
Highly
More
Less
Infrastructure Compatible Vulnerable Vulnerable Vulnerable

Zone 1











Zone 2





Exception
Test required





Zone 3a

Exception
Test required





Exception
Test required



Zone 3b

Exception
Test required









Key:
 Development is appropriate
 Development should not be permitted
3.4

The London Plan, Greater London Authority

3.4.1

The London Plan 6 is the overall strategic plan for London, and it sets out a
fully integrated economic, environmental, transport and social framework
for the development of the capital to 2036. The key London Plan policy
regarding flood risk management is Policy 5.12, which seeks:
‘to address current and future flood issues and minimise risks in a
sustainable and cost effective way.’

3.4.2

The policy requires planning decisions to:
‘comply with the flood risk assessment and management requirements
set out in the NPPF and associated Technical Guidance.’

3.4.3

Policy 5.12 further states that:
‘Development adjacent to flood defences will be required to protect the
integrity of existing flood defences and wherever possible should aim
to be set back from the banks of watercourses and those defences to
allow their management, maintenance and upgrading to be undertaken
in a sustainable and cost effective way.’

6

The London Plan, The London Mayor March 2015
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3.5

CIRIA Development and Flood Risk: Guidance for the Construction
Industry (C624)

3.5.1

CIRIA publication C624 7 provides guidance to developers and the
construction industry on the implementation of good practice in relation to
flood risk and the development process. The following should be
important considerations:
‘All developments, even those that lie outside Flood Zones 2 and 3,
may lead to an increase in downstream flood risk due to increased
runoff rates and volumes. Therefore, all new developments should be
designed so that runoff from the development is considered and, if
appropriate, controlled.
Safe access to and from the development should be allowed for during
a flood event and the above should be met for the lifetime of the
development, including considerations for climate change.’

3.6

London Borough of Newham SFRA and Royal Borough of Greenwich
SFRA

3.6.1

Strategic Flood Risk Assessments (SFRA) were completed in 2011 for the
London Borough of Newham 8 and Royal Borough of Greenwich 9. SFRAs
are intended to guide development decisions and allow Local Planning
Authorities to apply the NPPF Sequential Test. An SFRA has specific
objectives to:
• Provide a detailed and robust assessment of the extent and nature of
the risk of flooding in the areas likely to accommodate significant
growth in the next plan period.
• Ensure that local authorities meet their obligations under Planning
Policy Statement 25 (PPS25)10, superseded by the NPPF in March
2012.

7

Development and Flood Risk: Guidance to the Construction Industry (C624), 2004, CIRIA
London Borough of Newham Strategic Flood Risk Assessment SFRA - Final Report, 2011 Capita
Symonds
9
London borough of Greenwich Strategic Flood Risk Assessment SFRA - Final Report, 2011 JBA
10
Planning Policy Statement 25: Development and Flood Risk, updated March 2010, Communities
and Local Government
8
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3.7

Thames Estuary 2100 (TE2100)

3.7.1

The TE2100 Plan 11 sets out the strategic direction for managing flood risk
in the Thames Estuary to the end of the century and beyond. The TE2100
Plan recommends what actions the Environment Agency and others will
need to take to manage flood risk in the short term (next 25 years),
medium term (the following 15 years) and long term (to the end of the
century).

3.7.2

According to the TE2100 Plan, the Scheme to the north of the River
Thames is located in the Royal Docks policy unit and the recommended
flood risk management policy (P4) is to take further action to keep up with
climate change so that flood risk does not increase. To the south, the
Scheme is located in the Greenwich policy unit and the recommended
flood risk management policy (P5) is to take further action to reduce flood
risk beyond that required to keep pace with climate change. The Plan
documents that there is a risk of urban drainage flooding in the Greenwich
area, particularly where the capacity of the urban drainage system is
limited. This risk is exacerbated by tide locking of outfalls. However, it is
understood that local to the Scheme urban drainage flooding has not been
a problem experienced in the past 12.

3.8

Environment Agency Flood Map

3.8.1

As part of this FRA ‘Flood Product 4’ and ‘Flood Product 8’ data requests
were submitted to the Environment Agency. A ‘Flood Product 4’ data pack
provided confirmation of flood zone classification, a detailed flood map,
information about flood defences and historical flooding incidents and
Environment Agency model output data such as predicted flood water
levels (river and tidal) in the vicinity of the Scheme. The Flood Product 8
data pack provided a licenced copy of an Environment Agency hydraulic
model of the River Thames which has been used as a tool to predict flood
conditions during a breach in the River Thames defences (as detailed in
Section 5). The responses to these Flood Product requests are provided
in Annex A.

11

Thames Estuary 2100:Managing Flood Risk through London and the Thames Estuary (TE2100),
November 2012, The Environment Agency
12
Silvertown Tunnel Reference Design, Flood Risk Verification Report, July 2014, Atkins
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3.8.2

An extract from the supplied Flood Map, applicable to the Scheme, is
shown in Figure 3-1. The Environment Agency Flood Map shows that the
southern portal is located wholly within Flood Zone 3, attributed to the 1 in
200 year floodplain of the River Thames. The majority of the northern
portal is also located in Flood Zone 3, but a small area is located in Flood
Zone 2 (in the 1 in 1000 year floodplain). The northern and southern
portals of the Scheme are shown to benefit from existing flood defences.
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Figure 3-1 Environment Agency Flood Map (Extract from Environment
Agency Flood Product Data Response, Annex A) Flood Zone 2
(light blue); Flood Zone 3 (mid blue); ABD indicated by the
hatching; hydraulic model nodes (green circles); area affected
by historical flooding (red dotted). Note the yellow boundary
depicts the Order Limits at the time that the Environment
Agency data request was made. Since that time revisions have
been made to arrive at the final Order Limits that are illustrated
in Figure 2-1).

3.8.3

In accordance with the NPPF, the development is classed as ‘Essential
Infrastructure’ and as such the proposed development (within Flood Zone
3) will need to satisfy the requirements of the Sequential and Exception
Tests for the development to be permitted.

3.8.4

For the Sequential Test to be passed, it needs to be demonstrated that
within the London Borough of Newham and Royal Borough of Greenwich
there are no reasonably available alternative sites with a lower risk of
flooding that could accommodate the Scheme.
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3.8.5

As set out in paragraph 5.108 of the NN NPS for the Exception Test to be
passed the following two criteria must be satisfied:
• it must be demonstrated that the development provides wider
sustainability benefits to the community that will outweigh flood risk;
and
• a site-specific FRA must demonstrate that the development will be safe
for its lifetime taking account of the vulnerability of its users, without
increasing flood risk elsewhere, and, where possible will reduce flood
risk overall.

13
14

3.9

The Sequential Test

3.9.1

In January 2012, Newham Council published its Core Strategy 13. Strategic
Objective INF1 is to secure investment in strategic transport networks that
will lever investment and regeneration into Newham. In 2014, the Royal
Borough of Greenwich published its Core Strategy 14. Policy IM3 is to
support those transport schemes that are critical to Greenwich's
development.

3.9.2

The main aim of the Scheme is to reduce congestion at the Blackwall
Tunnel, and improve the reliability and resilience of the wider road
network. It is understood that there is regular congestion at the Blackwall
Tunnel and journeys through the tunnel often take up to 20 minutes or
more. The current level of demand on the Blackwall Tunnel exceeds its
design and many HGVs are unable to use the northbound tunnel due to
height restrictions.

3.9.3

The Scheme aims to facilitate more predictable and reliable journey times
by relieving congestion and providing additional road capacity. This will
support growth and regeneration in surrounding areas. Therefore the
Scheme is expected to contribute toward fulfilling Newham and the Royal
Borough of Greenwich Councils Core Strategy Objectives INF1 and IM3.

3.9.4

There is little flexibility in locating the Scheme given its aim of reducing
congestion at the Blackwall Tunnel and the relatively extensive spatial
coverage of Flood Zone 3 in both Boroughs. In addition, the land has

Newham’s Local Plan, Core Strategy Adopted 2012
Greenwich Local Plan, Core Strategy Adopted 2014
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been safeguarded by the Secretary of State for the construction of a river
crossing at Silvertown.
3.9.5

Chapter 3 Alternatives Considered (Document Reference: 6.1.3)
describes the alternatives to the Scheme that have been considered and
outlines the main reasons for the selection of the proposed Scheme. This
Chapter also explains how environmental and other factors, such as water
levels, have influenced the decisions taken in respect of the proposed
development and its location.

3.9.6

It is therefore considered that the Scheme can demonstrate satisfaction of
the Sequential Test, in line with the requirements of paragraph 5.105 of
the NN NPS.

3.10

The Exception Test

3.10.1 As set out in paragraphs 5.106 and 5.107 of the NN NPS, if, following
application of the Sequential Test, it is not possible, consistent with wider
sustainability objectives, for the project to be located in zones of lower
probability of flooding than Flood Zone 3a, the Exception Test can be
applied. The test provides a method of managing flood risk while still
allowing necessary development to occur.
3.10.2 It is considered that the Scheme can satisfy the first part of the Exception
Test, having wider sustainability benefits to the community. These include
shorter journey times for users of the Scheme and the neighbouring
Blackwall tunnel, by facilitating a crossing for double decker buses,
improved public transport links, increasing the access to employment and
higher earnings opportunities for people living in the vicinity of the
Scheme. The Scheme’s landscape design would also contribute positively
in terms of visual amenity. Further details are provided in the
Sustainability Statement that has been prepared for the Scheme. The
remainder of this document focuses on the second part of the Test,
qualifying the actual risks of flooding to the Scheme, and making
recommendations as to how the residual risk of flooding can be managed
such that the Scheme can be considered safe throughout its lifetime, in
line with the requirements of the Exception Test, in line with the
requirements of paragraph 5.109 of the NN NPS.
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4.

FORMS OF FLOODING

4.1

Overview

4.1.1

This section assesses the proposed Scheme with reference to the forms
of flooding as set out in Table 4-1 below.
Table 4-1 Forms of flooding

Source of flooding

Description

1. Flooding from rivers

Flood water originating from a nearby
watercourse when the amount of water exceeds
the channel capacity of that watercourse.

2. Flooding from the sea

High tides, storm surges and wave action, often
acting in combination, flooding low-lying coastal
land.

3. Flooding from land

Flooding caused by intense rainfall exceeding
the available infiltration and/or drainage capacity
of the ground.

4. Flooding from
groundwater

Flooding caused when groundwater levels rise
above ground level following prolonged rainfall.

5. Flooding from sewers

Flooding originating from surface water, foul or
combined drainage systems, typically caused by
limited capacity or blockages.

6. Flooding from
reservoirs, canals and
other artificial sources

Failure of infrastructure that retains or transmits
water or controls its flow.

4.2

Flooding from rivers and the sea

4.2.1

As confirmed by the Environment Agency Flood map, the primary source
of flood risk to The Scheme is tidal, arising from the River Thames. This
source of risk is addressed in detail in Section 5.

4.2.2

To the south of the River Thames the Scheme is located within Flood
Zone 3, in the 1 in 200 year floodplain of the River Thames. The exception
is a small area within the operational tunnel boundary which is located in
Flood Zone 2 in the 1 in 1000 year floodplain. Both the temporary
worksites and the operational tunnel are shown to benefit from protection
by flood defences.
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4.2.3

The majority of the Scheme to the north of the River Thames is located in
Flood Zone 3 but a small area in the temporary construction worksite
boundary is located in Flood Zone 2 in the 1 in 1000 year floodplain. Both
the temporary worksites and the operational tunnel are shown to benefit
from protection by flood defences, which reduce the actual flood risk to
the Scheme.

4.2.4

It is therefore concluded that the Scheme is at low actual risk of flooding
from rivers and sea, but that there is a residual risk associated with failure
(breach) of existing flood defences. This form of flooding is discussed in
further detail in Section 5.

4.3

Flooding from groundwater

4.3.1

Groundwater flooding occurs when water originating in aquifers reaches
the surface, typically as a result of high groundwater levels caused by
prolonged rainfall, obstructions to groundwater flow or rebound of
previously-depressed groundwater levels.

4.3.2

With reference to public data provided by the British Geological Survey 15,
it has been identified that the Scheme is underlain mainly by London Clay
bedrock geology, overlain by superficial deposits of Alluvium clay, silt,
sand and gravel formations. The Environment Agency ‘groundwater’
map 16 confirms that the Scheme is not located in a Groundwater
Protection Zone. Superficial aquifers beneath the Scheme are classified
as Secondary (undifferentiated), whilst the bedrock geology is largely
classified as unproductive strata. Soils and geology are described in
greater detail in Chapter 12 Geology, Soils and Hydrogeology (Document
Reference 6.1.12).

4.3.3

Both the Greenwich SFRA 17 and Newham SFRA 18 state that there is no
record of groundwater flooding in the area local to the Scheme. It is
therefore concluded that the Scheme is considered at low risk from
flooding from groundwater. This form of flooding is therefore not
considered any further in this FRA.

15

British Geological Survey http://www.bgs.ac.uk/discoveringGeology/geologyOfBritain/viewer.html
(linked accessed May 2013)
16
‘What’s In Your Backyard’ Mapping, Environment Agency, http://maps.environmentagency.gov.uk/wiyby (linked accessed May 2013)
17
London borough of Greenwich Strategic Flood Risk Assessment SFRA - Final Report, 2011 JBA
18
London borough of Newham Strategic Flood Risk Assessment SFRA - Final Report, 2011 Capita
Symonds
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4.4

Flooding from land

4.4.1

Flooding from land (often known as surface water flooding) occurs when
extreme rainfall exceeds the infiltration or drainage capacity of the ground
surface. This form of flooding can both pose a flood risk to the Scheme,
from surface water runoff from off-site areas, and an increased flood risk
to adjacent sites, as a result of runoff from the proposed Scheme (typically
in the case of large sites).
Figure 4-1 Environment Agency surface water flood map

4.4.2

The Environment Agency provides information concerning the risk of
surface water flooding, through their website 19. According to the EA
surface water flood risk maps, shown in Figure 4-1, the majority of the
Scheme is located in an area of very low surface water flood risk (less
than 1 in 1000 chance). There are some small isolated areas where the
Scheme is at low (between 1 in 1000 and 1 in 100 chance), medium
(between 1 in 100 and 1 in 30 chance) and high (greater than 1 in 30
chance) risk of surface water flooding, for example, in the south the road
which forms the entrance of the operational tunnel is classed as at low
risk of surface water flooding.

19

‘What’s In Your Backyard’ Mapping, Environment Agency, http://maps.environmentagency.gov.uk/wiyby (linked accessed May 2013)
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4.4.3

It is understood that currently the land that is to be occupied by the
Scheme is fully covered by hardstanding material. Following completion of
the Scheme there would be some landscaping which would reduce the
amount of impermeable surface on site.

4.4.4

Surface water runoff from the study area is drained by a sewer system
comprising an integrated network of combined sewers that ultimately
discharge into the River Thames. The existing drainage catchment of the
Silvertown site comprises North Woolwich Road, Dock Road, the A1020
Lower Lea Crossing and the A1011 Silvertown Way. The drainage system
on these roads is mainly kerb and gully discharging into carrier drains.

4.4.5

In the northern portal area, at a site known as Thames Wharf, four
existing waste handling and recycling sites drain, via a balancing pond, to
‘The Cut’, which in turn discharges to the River Thames via an outfall
check valve, recessed into the river wall. Following issues relating to the
condition and suitability of the drainage system serving these sites, which
have been resulting in localised flooding, the GLA commissioned remedial
works comprising de-silting and debris clearance, repair of the Cut outfall
valve, and replacement or repair of collapsed or damaged drainage pipes
and connections. As a result of these recent works, river water from the
Thames during high tide conditions is now prevented from surcharging the
Cut and balancing pond and surface water drainage systems were
restored to fully working condition. The Scheme’s drainage strategy
centres on providing cut off drainage to prevent ingress of surface water
runoff from the approach roads into the tunnel. A drainage sump would be
located at the tunnel portals which would provide an intercept and storage
facility for collected surface water run-off.

4.4.6

Wash-down water, any spillages from vehicles and any water released
from the fire suppression system within the bored section of the tunnel
would be collected via gullies or a combined drainage kerb system and
collected in a low-point sump, from where it would be pumped to the
northern service building compound where an impounding foul sump
would be provided. This would then ultimately discharge to sewer or to the
River Thames. A second attenuation system, likely to take the form of
oversized carrier drains or storage tanks, would be provided to store
surface water runoff from the remaining catchment areas falling towards
the tunnel entrances. A flow-control device would control the outfall rate
into the portal sump from this attenuation system.
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4.4.7

Based on existing available information, it is considered that the Scheme
is generally at low risk of flooding from surface water, with locally higher
areas of risk where there are depressions in the topography.

4.4.8

A strategy for managing surface water drainage arising from Scheme
operations has been developed in consultation with the Environment
Agency and GLA and will continue to be discussed with Stakeholders,
including the Lead Local Flood Authorities (LLFAs) during detailed design.
The strategy is based on the principles of providing treatment and
attenuation of surface water runoff prior to discharge to watercourses and
the existing sewer network. During the operation of the Scheme at the
Silvertown site, combined drainage and kerb units would collect rainfall
runoff, and carrier and filter drains would convey this runoff to four outfalls,
two of which would discharge into the existing Thames Water sewer
network and two of which would discharge into the River Thames via an
existing watercourse (The Cut). Where discharges are received by an
open watercourse the discharge rate would be limited to 10l/s/ha during
the 1 in 100 year rainstorm event, in line with the calculated greenfield
runoff rate for this storm.

4.4.9

Rainfall runoff from the northern portal would be discharged wholly to the
Thames Water sewer network. Existing discharge rates for the area
affected by the Scheme would be established based on the existing 1 in 5
year discharge rate, which would be considered as a limiting discharge
rate for future flows.

4.4.10 The drainage strategy fulfils two of the three underlying principles of
Sustainable Urban Drainage Systems (SUDS), namely seeking to improve
the water quality of drainage discharges and to deal with surface water as
close to source as possible, reducing flood risk. High groundwater levels,
land contamination legacy and space availability within the Order Limits
are significant constraints to adopting SUDS techniques that are higher up
in the drainage hierarchy set out in the London Plan, for example,
infiltration techniques, ponds and swales. During the detailed design stage
proposed discharge rates, applicable to both the construction and
operational stages of the Scheme, and destinations would be agreed with
Thames Water, the Environment Agency, GLA and LLFAs, as
appropriate. Opportunities to maximise amenity and biodiversity
associated with drainage infrastructure would be sought.
4.4.11 During the construction phase water generated from dewatering activities
would be managed and discharged in accordance with Environment
Agency requirements, such that there would be no increase in flood risk.
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4.4.12 It is concluded that there would be no increase in surface water flood risk
to third party lands during the operation of the Scheme.
4.5

Flooding from sewers

4.5.1

Land within the Scheme Order Limits is currently served by a
comprehensive network of highway drainage infrastructure and combined
sewers that are maintained by Thames Water.

4.5.2

On the south side of the proposed Scheme existing drainage comprises
kerb and gully systems that serve the A102 Blackwall Tunnel Approach
and the Tunnel Avenue road. These systems discharge directly into
existing carrier drains that feed into the sewer network, to the north similar
systems serve the North Woolwich road, Dock road, the A1020 Lower Lea
Crossing and the A1011 Silvertown Way.

4.5.3

As outlined in Section 4.4, surface water runoff from the Scheme would
discharge at attenuated rates to sewer or to the River Thames.

4.5.4

There are no known records of sewer flooding affecting land within the
Order Limits.

4.5.5

It is therefore concluded that the Scheme is considered at low risk from
flooding from sewers and this form of flooding is not considered further in
this FRA.

4.6

Flooding from reservoirs, canals and other artificial sources

4.6.1

The Environment Agency provides a map showing the maximum potential
flood extent area, in the event that all reservoirs were to fail and release
the water they hold. This map can be viewed online 20 and an extract is
shown in Figure 4-2. The map shows that a small area of the Scheme to
the north of the River Thames would be affected by a breach associated
with the King George V and William Girling reservoirs. However, the
Greenwich peninsula and southern portal is not at risk of flooding from
reservoirs. Through the appropriate maintenance of reservoirs, flooding
from a reservoir breach is extremely unlikely to happen. There are no
canals or other artificial sources that would pose a flood risk in this area.

20

‘What’s In Your Backyard’ Mapping, Environment Agency, http://maps.environmentagency.gov.uk/wiyby (linked accessed May 2013).
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4.6.2

It is therefore concluded that the Scheme is at low risk from flooding from
artificial sources. This form of flooding is therefore not considered further
in this FRA.
Figure 4-2 Environment Agency reservoir inundation flood map
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5.

FLOOD RISK FROM RIVERS AND THE SEA

5.1

Environment Agency Flood Map

5.1.1

As outlined in Section 3.5, the Environment Agency Flood Map shows that
to the south of the River Thames the Scheme is located wholly within
defended Flood Zone 3 and the majority of the northern parts of the
Scheme are located in defended Flood Zone 3, with a small area in Flood
Zone 2.

5.2

Historic flood events
Silvertown (North)

5.2.1

The Environment Agency provided the extent of flooding recorded (Figure
3-1) during the January 1928 flood event in the vicinity of the Scheme. No
land within the Scheme Order Limits was flooded during this historical
event. Additional Information provided by the Environment Agency states
that areas of Silvertown were subject to tidal flooding, due to a storm
surge in the North Sea, on the night of the 31 January into the morning of
1 February in 1953. An approximate level in the River Thames at the time
was 5.26m AOD. According to the Newham SFRA 21 the Northern portal
also lies within the historical flood extent for the 1947 flood event.
Greenwich (South)

5.2.2

As shown in Figure 3-1, no land within the Scheme Order Limits
experienced any flooding during the January 1928 event and the Scheme
is located is approximately 400m north of the area flooded during the
1928 flood event. However, land within the Scheme Order Limits was
affected by a flood event in January/ February 1953.

5.2.3

Since these historical events the Thames Barrier flood defence scheme
has been put in place so similar flood events are very unlikely to be
repeated.

River Thames flood levels

21

London borough of Newham Strategic Flood Risk Assessment SFRA - Final Report, 2011 Capita
Symonds
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5.2.4

The location of the Environment Agency model nodes in the River
Thames adjacent to the Scheme are illustrated in Figure 3-1. Model nodes
represent a river channel cross section, a hydraulic structure (such as a
bridge or culvert) or a location of inflow to the model.

5.2.5

Predicted floodwater levels for the model nodes closest to the Scheme
are outlined in Table 5-1 and current and proposed flood defence height
are outlined in Table 5.2.

5.2.6

The Environment Agency model results suggest that the Scheme is
defended up to a 1 in 1,000 (0.1% annual chance) event. However the
current defences are lower than the future 2100 predicted water levels, so
if the defences are not raised to the proposed levels set out in the TE2100
plan, there is potential for future overtopping of the defences.
Table 5-1 Maximum EA predicted floodwater levels
1 in 1000 Predicted flood levels (mAOD)

Model Node

Present day
water level

Future 20652100
water level

Future 2100
water level

2.44

4.69

5.18

5.67

2.45

4.68

5.17

5.66

2.46

4.67

5.16

5.65

2.46au

4.66

5.15

5.64

2.46ad

4.66

5.15

5.63

2.47

4.65

5.14

5.62

2.48

4.64

5.13

5.61
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Table 5-2 Current and proposed flood defence heights
Current defence levels
(mAOD)

Future defence levels
(mAOD)

Model Node

Left bank

Right bank

Future
20652100

Future 2100

2.44

5.18

5.18

5.70

6.20

2.45

5.18

5.18

5.70

6.20

2.46

5.18

5.18

5.70

6.20

2.46au

5.18

5.18

5.70

6.20

2.46ad

5.18

5.18

5.70

6.20

2.47

5.18

5.18

5.70

6.20

2.48

5.18

5.18

5.70

6.20

5.2.7

As illustrated by the data presented in Table 5-1 and Table 5-2, current
defences (5.18m AOD) are generally sufficient to prevent overtopping to
the year 2065, though with very little remaining freeboard. During the
2065-2100 period defences will need to be upgraded in order to maintain
standards of protection to the wider Silvertown and Greenwich peninsula
areas and keep pace with the effects of climate change.

5.2.8

A River Wall Structural Condition Survey (Appendix 16.D (Document
Reference 6.3.16.4)) for the lengths of river wall located within the Order
Limits on both sides of the River Thames was conducted in 2015. The
findings showed that the majority of the defences are classed as either a
condition grade 3 or 4, where 1 is classed as very good and 5 is classed
as very poor. The survey also recorded no evidence of settlement and
that the surveyed defences were generally within 0.1m of the Environment
Agency statutory defence level of 5.18m AOD.

5.2.9

The feasibility of raising existing defences, i.e. increasing their crest
heights, to meet future defence standards after the Scheme has been
constructed has also been assessed and outline sketches prepared to
demonstrate possible options for raising the defences. The river walls
have been categorised into six structural forms, with a series of options
considered for each. The survey work concludes that all sections of the
river wall have the potential to support future raising by riparian owners or
the Environment Agency. Under the Environment Agency protective
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provisions that are included in the DCO it would be required that any
works within 16m of a flood defence would be subject to Environment
Agency approval. This mechanism would ensure that the Scheme would
not prejudice the future raising of the defences.
5.2.10 Methods could include raising existing concrete parapets, constructing
concrete capping beams on existing sheet piles and constructing new
flood walls directly onto existing concrete abutments.
5.2.11 On the Greenwich Peninsula, master planning for a significant
redevelopment is currently underway and has been informed by a FRA 22.
That Scheme’s FRA includes the commitment to allow for the raising of
existing river walls to 6.20m AOD and incorporating a riverside walkway
into the Masterplan. When constructed, this higher defence standard
would benefit the wider peninsula, including the Silvertown Tunnel.
5.2.12 The Environment Agency inspect the defences twice a year to ensure that
they remain fit for purpose and the design of the Scheme is such that
there is enough space for plant to access the defence for maintenance
purposes from the landward side.

22

5.3

Residual risk

5.3.1

The risk of flooding to the Scheme as a result of the overtopping of the
existing defences is low to the year 2065. Thereafter, if not raised in line
with TE2100 policy the flood defences, would be at risk of overtopping.
This would pose a source of residual flood risk to the Scheme during its
lifetime. There is also residual risk of flooding in the event of a breach of
the defences, both present day and over the operational lifetime of the
Scheme.

5.3.2

TfL have undertaken bespoke breach modelling to quantify flood
conditions associated with north and south bank breaches at locations
local to the Scheme, taking into account flood defences as they are now,
utilising existing models commissioned by the Environment Agency as
part of a previous assessment of breach of the River Thames defences
conducted by CH2M Hill.

Greenwich Peninsula 2015 Masterplan, February 2015, Arup
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5.3.3

A technical note and a series of accompanying plans detailing the
modelling approach and results can be found in Annex B. The results of
the breach modelling are summarised below.
Silvertown (North)

5.3.4

A breach of the Thames defences at a location just south of Bell Lane at
National Grid Reference 539930 180170, illustrated in Figure 5-1 has
been assessed. The breach location was selected where it was
considered that a breach is most likely to occur and where the topography
of the land behind the defences is low, such that a flow path for floodwater
ingress inland from the breach location is available. This location was
agreed as appropriate with the Environment Agency.

5.3.5

The assessment has quantified residual flood risk to the land within the
Order Limits and surrounding area to the north of the River Thames
without (baseline) and with the Scheme in place during a 1 in 200 year
tidal flood event. Three time horizons (2005, 2065 and 2115) have been
assessed to tie into scenarios considered in the Thames Estuary 2100
Plan (Environment Agency, 2012) and these have been agreed by the
Environment Agency and are appropriate to the development lifetime of
the Scheme.
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Figure 5-1 Silvertown Tunnel modelled breach locations (northern
breach – green triangle; southern breach 1 – blue triangle and
southern breach 2 – pink triangle)

5.3.6

Key model results for the northern portal are summarised in Table 5-3,
with flood extent/ depth maps and baseline/ post development difference
plots for each modelled scenario provided in Annex B.
Table 5-3 – Silvertown (north) – summary of modelling results
Modelled Scenario
& Annex B Map
Reference

Summary of residual
flood risk to The
Scheme

Impact of The
Scheme

2005:

No flooding within the
application boundary.

No impact on baseline
floodwater depths or
extents, either within or
beyond the Order
Limits.

M1 – baseline
M4 – post
development
M19 – difference plot
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Modelled Scenario
& Annex B Map
Reference
2065:
M2 – baseline
M5 – post
development
M20 – difference plot

2115:
M3 – baseline
M6 – post
development
M21 – difference plot

Summary of residual
flood risk to The
Scheme

Impact of The
Scheme

Flooding would occur
within south eastern
parts of the Order
Limits with floodwater
depths ranging from
0.01m to 0.55m.

Minor increase (0.01m)
in floodwater depths
within the Order Limits.
On third party land max
increases of 0.02m
predicted, with max
baseline flood level
reductions of 0.02m in
other areas.

Flooding would occur
within south eastern
parts of the Order
Limits with floodwater
depths ranging to a
max of 0.8m.

Minor increase (0.01 0.05m) in floodwater
depths within the Order
Limits. On third party
land max increases of
0.05m predicted, with
baseline flood level
reductions of up to
0.07m in other areas.

5.3.7

In the 2005 time horizon no flooding of the Order Limits is predicted but
residual flood risk increases in future years due to the predicted impacts
of climate change. As a result of a breach at the modelled location, by
2065 shallow flooding is predicted on south eastern parts of the Order
Limits and by 2115 the same area is at residual risk of flooding, with
floodwater depths reaching a maximum of approximately 0.8m. However,
it is important to note that no areas of permanent land take, including the
entrance to the tunnel, are at residual risk of flooding in the modelled
scenarios. It is therefore concluded that at the northern portal residual
flood risk to the operational Scheme is low.

5.3.8

It is also concluded that the ground terrain changes required to construct
the Scheme would result in no significant flood risk impacts on third party
land.
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Greenwich (South)
5.3.9

Breaches at two locations in the defences that protect the southern portal
were modelled. Breach location 1 is just north of Anchor and Hope Lane
at NGR 540970 179160, illustrated in Figure 5-1. Breach Location 2 is to
the south of the building occupied by MDM Props Ltd, off Morden Wharf
Road at NGR 539100 178970, also illustrated in Figure 5-1.

5.3.10 As for the northern portal, each breach scenario was modelled for a
baseline and post-development scenario. Three runs were modelled for
the 1 in 200 year (0.5% AEP) event to 2005, 2065 and 2115 and the
breach locations and modelled time horizons were agreed with the
Environment Agency.
5.3.11 Key model results are summarised in Tables 5-4 and Tables 5-5 with
flood extent/ depth maps and baseline/ post development difference plots
for each modelled scenario provided in Annex B.
Table 5-4 Greenwich (south) breach location 1 – summary of modelling
results
Modelled Scenario
& Annex B Map
Reference
2005:

Summary of residual
flood risk

Impact of The
Scheme (within and
beyond the Order
Limits)

No flooding within the
Order Limits.

No impact on baseline
floodwater depths or
extents, either within or
beyond the Order
Limits.

The vast majority of
the Order Limits land is
predicted to be flood
free during this event,
with model results
indicating shallow
depths of floodwater
(up to 0.3m) on one

There is little
difference in flood
depths/extents, with
baseline levels
generally varying
between +0.1m and 0.1m within and
beyond the Order

M1 – baseline
M4 – post
development
M19 – difference plot
2065:
M8 – baseline
M11 – post
development
M23 – difference plot

Page 48 of 60

Silvertown Tunnel
Appendix 16.A Flood Risk Assessment
Document Reference: 6.3.16.1

Modelled Scenario
& Annex B Map
Reference

2115:
M9 – baseline
M12 – post
development
M24 – difference plot

Summary of residual
flood risk

Impact of The
Scheme (within and
beyond the Order
Limits)

very small area.

Limits.

The majority of the
Order Limits land
would be flood free
during this event.
Some flooding along
boundary with the
A102, to depths of
0.01m to 0.7m.

Within the Order Limits
significant flooding is
predicted of an area
that was flood free in
the baseline scenario.
Flooding no longer
occurs along the
northern section of the
A102 and baseline
flood levels are
reduced along the
remainder of the A102.

5.3.12 In the 2005 time horizon no flooding of the Order Limits is predicted and
whilst residual flood risk increases in future years due to the predicted
impacts of climate change, the vast majority of the Order Limits remains at
very low residual flood risk under baseline conditions.
5.3.13 However, when the ground terrain changes required to construct The
Scheme are put in place during the 2115 time horizon, land at the
southern tunnel portal would be subject to flooding to relatively
considerable depths. It is therefore concluded that during the operational
lifetime of The Scheme the southern portal area would rely on river walls
to protect the asset from residual flood risk.
5.3.14 A suite of measures would be put in place during the construction phase
of the Scheme, as secured by the DCO (Document Reference: 3.1), to
safeguard the integrity of these walls. During the tunnel boring phase
defence foundations would be monitored and defence settlement
monitoring for a period of up to two years post construction would be
carried out, with any remedial measures undertaken if required.
5.3.15 The defences would also be further assessed by intrusive survey and any
protective works highlighted as necessary by this survey would be carried
out prior to construction.
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5.3.16 It is also concluded, based on the results of the hydraulic modelling
undertaken, that the Scheme would result in no significant flood risk
impacts on third party land. This is because the modelling has
demonstrated no or very minor effects on baseline floodwater levels and
extents as an impact of the Scheme, and on some areas of third party
land a reduction in baseline residual flood risk is predicted as a result of
the Scheme.
Table 5-5 Greenwich (south) breach location 2 – summary of modelling
results
Modelled Scenario
& Annex B Map
Reference

2005:

Summary of residual
flood risk

Impact of The
Scheme (within and
beyond Order Limits)

No flooding within the
Order Limits.

No impact on baseline
floodwater depths or
extents, either within or
beyond the Order
Limits.

Flooding within The
Scheme along its
boundary with the
A102. Floodwater
depths range to
approximately 0.6m.

Within the Order Limits
flooding is predicted on
an area of the site that
was flood free in the
baseline scenario, with
depths exceeding 1m.
Elsewhere there are
reductions in baseline
floodwater levels and
extents, particularly
along the A102.

Flooding within The
Scheme along its
boundary with the
A102 is predicted in
this scenario.
Floodwater depths

Within the Order Limits
flooding is predicted on
an area of the site that
was flood free in the
baseline scenario, with
depths exceeding 2m.

M13 - baseline
M16– post
development
M25 – difference plot
2065:
M14 - baseline
M17– post
development
M26 – difference plot

2115:
M15 - baseline
M18– post
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Modelled Scenario
& Annex B Map
Reference

Summary of residual
flood risk

Impact of The
Scheme (within and
beyond Order Limits)

development

range to approximately
0.8m.

Elsewhere there are
reductions in baseline
floodwater levels and
extents, particularly
along the A102.

M27 – difference plot

5.3.17 At the second southern breach location modelled, approximately 0.3km
south of the Scheme, baseline residual flood risk to the Order Limits is
similar to as described for breach location 1. No flooding during the 2005
scenario is predicted and the majority of land remains flood free during the
2065 and 2115 time horizons. The exception to this is some flooding
along the boundary with the A102. Similarly, when the ground terrain
changes required to construct the Scheme are put in place during both the
2065 and 2115 time horizons, land at the southern tunnel portal would be
subject to flooding.
5.3.18 It is therefore concluded that during the operational lifetime of the Scheme
the southern portal area would rely on river walls to protect the asset from
residual flood risk. The Scheme would ensure that the integrity of these
river walls is not affected, by putting in place monitoring and undertaking
intrusive surveys to establish the need for any remedial works. Any works
required would be secured by a process established by the protective
provisions of the Environment Agency within the DCO. The remaining risk
would be managed by putting in place a Flood Warning and Evacuation
Plan, informed by the breach modelling results.
5.3.19 The Scheme has also demonstrated the feasibility of existing defences
being able to be improved/raised in the future by those with riparian
responsibilities in order to retain present day standards of protection to
hinterland areas across Silvertown and the Greenwich peninsula.
Construction of currently consented developments, which include major
mixed use redevelopment of the Leamouth Peninsula adjacent to the Bow
Creek (River Lea) and development of several parcels of land with a River
Thames frontage on the Greenwich Peninsula, would facilitate appropriate
levels of flood protection over their development lifetimes. These
improvements in flood protection standards would benefit the Scheme and
reduce the residual risk of a defence breach.
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Hydrodynamic modelling of the jetty structure
5.3.20 TfL have undertaken an assessment of the impact of the proposed jetty
structure on the north bank of the River Thames on the baseline
hydrodynamic regime of the river. This has involved modelling the change
in local currents due to the movement of water around the jetty piles in the
MIKE21FM hydrodynamic modelling software.
5.3.21 The model results show that the inclusion of a jetty structure would very
marginally reduce flow velocities around the jetty head and very
marginally increase flow velocities at the jetty approaches. However no
significant effects are predicted and no discernible effects on water levels
in the River Thames would occur.
5.3.22 Scour depths for the jetty piles have also been calculated under a range
of tidal and river flow conditions and due to the propeller wash of vessels
moored at the Silvertown jetty. The results showed that the maximum
scour depth due to propeller wash from vessels with 1m underkeel
clearance would be in the region of 0.8m.
5.4

Implications for the Scheme

5.4.1

The Scheme is defended up to a ‘present day’ 1 in 1000 year flood event.
A River Wall Structural Condition Survey (Appendix 16.D (Document
Reference 6.3.16.4)) has indicated that it would be feasible to raise
existing defences to the required TE2100 defence standard. Given this
was to occur the Scheme would continue to be afforded this standard of
protection over its lifetime, accounting for the predicted impacts of climate
change.

5.4.2

The main source of flood risk is therefore a residual risk associated with a
breach in the River Thames defences in combination with extreme tide
levels, with a low level of residual risk at the northern portal and higher
residual risk at the southern portal.

5.4.3

TfL have also committed to carry out an intrusive survey of river walls
within the Order Limits following submission of the DCO application. The
key objectives of this survey would be to confirm the current state and
residual life of the walls, to determine the potential ability of these assets
to withstand foreseeable construction activities associated with the
Scheme and to identify whether, given the current state and residual life of
the river walls, the foreseeable construction activities would affect the
feasibility of future raising of the walls to TE2100 defence levels
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(6.2mAOD). No works that could affect the rivers walls would be
undertaken until TfL has established these matters and put in place any
necessary mitigation. Any necessary works would be secured through a
process established in the EA protective provisions set out in the DCO.
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6.

FLOOD MITIGATION MEASURES

6.1

Northern and southern worksites

6.1.1

As outlined in Section 5, the northern and southern worksites are
potentially at residual risk of fluvial and coastal flooding, with existing river
defences significantly reducing actual flood risk to the Scheme from the
tidally dominated River Thames.

6.1.2

Construction of the Scheme would not impact on the integrity of existing
river walls. There is a minimum clearance beneath the bored tunnel
alignment and the defence foundations of 4m to the south and 5m to the
north, and settlement/movement monitoring would be undertaken during
the tunnelling works and for a period of up to two years post construction.
If during this period any detriment was detected remedial actions would be
taken. No additional fluvial/coastal flood mitigation measures are required
to mitigate actual flood risk.

6.2

Area of permanent land take

6.2.1

In addition to the residual (breach) flood risk from the tidal River Thames
to the areas of permanent land take, including the tunnel portal to the
south, the permeability of the flood plain alluvial layers makes
groundwater infiltration a possible source of flood risk to the bored tunnel.
This risk would be managed by design, as set out in the Construction
Method Statement (Document Reference: 6.3.4.1) and the Code of
Construction Practice (Document Reference: 6.10). Ingress to the bored
tunnel would be restricted through seals between segments in the primary
lining. Ingress into the cut and cover tunnel sections and to the retained
cut (where that lies below groundwater level) would be through
construction of a ‘trough’ with waterbars between the secant piled walls
and the concrete base slab.

6.2.2

Flood risk to the tunnel from surface water runoff would also be mitigated
by design, with cut off drainage provided at the tunnel portals to stop
ingress of runoff from the approach roads. When the capacity of this
system is exceeded, surface water flows would be collected by the
combined drainage and kerb unit within the tunnel, draining to the low
point sump. From here drainage discharges would be pumped to the
northern services building compound where an impounding foul sump
would be provided under the car park. This would then ultimately
discharge to sewer or to the River Thames.
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6.3

Flood gates

6.3.1

Consideration has been given to providing flood gates at the southern
tunnel portal, which could be activated in the event of an extreme tidal
flood event (which could cause a defence failure/breach) being predicted.
However, even if such gates were provided, the tunnel could not continue
to operate during a flood event. The possibility of a flood resulting from a
breach in the defences has therefore been weighed against the damage
that would be done to the tunnel and associated infrastructure in the case
of the tunnel filling with water. Although some damage and substantial
impact to key tunnel systems, for example, lighting and ventilation
systems, would inevitably be incurred, requiring extensive repair and
replacement, the tunnel structure itself is substantially resilient to
immersion. It is therefore considered uneconomical to provide flood gates
to guard against water ingress to the tunnel in the very unlikely event of
the River Thames defences being breached.

6.3.2

It is recommended that the residual flood risk associated with defence
breach, be managed through implementation of a Flood Warning and
Evacuation Plan, and it is noted that the Scheme would benefit from future
maintenance and improvement of the flood defences by those with
riparian responsibilities.

6.4

Floodplain compensation

6.4.1

As the Scheme is located within defended Flood Zone 3, there is no
requirement to consider floodplain compensation.

6.5

Flood warning and evacuation

6.5.1

The Scheme is located immediately adjacent to the River Thames. In the
event of a flood associated with a breach in the river defences, the
Scheme would be subject to relatively deep and rapid inundation. A draft
Flood Warning and Evacuation Plan has been prepared covering both the
construction phase of the Scheme and its operational life time. Key to the
plan is a link into the Environment Agency’s advanced flood warning
service. The draft plan will be updated by the contractor prior to
construction, as secured by the Code of Construction Practice. Further
updates, as necessary, would also be made in consultation with the
Environment Agency prior to commencement of operation of the Scheme.

6.5.2

In the implementation of the Flood Warning and Evacuation Plan during
the construction phase, on-site operatives would be able to assess the
need to put evacuation and Scheme shutdown procedures into action.
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During the operational lifetime of The Scheme on-site operatives would be
able to assess the need to put tunnel closure and evacuation procedures
into action.
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7.

CONCLUSIONS

7.1.1

The Scheme comprises a new road tunnel linking areas north and south
of the River Thames between Silvertown and the Greenwich Peninsula.
To the north of the River Thames the Scheme is mostly located in Flood
Zone 3 but there is a small area located in Flood Zone 2, in the 1 in 1000
year floodplain. These areas benefit from flood defences which
significantly reduce the actual flood risk to the Scheme. To the south of
the River Thames the Scheme is located wholly within Flood Zone 3 in the
1 in 200 year floodplain of the River Thames and also benefits from
defences that substantially reduce the actual flood risk to the Scheme.

7.1.2

The main risk of flooding to the Scheme is residual, in the event of failure
(breach) of existing river defences in combination with extreme tide levels
in the River Thames. Following bespoke breach modelling, it is
considered that the northern portal of the Scheme has a low residual risk
of flooding over the development lifetime and that construction of the
Scheme would result in no significant detriment to third party flood risk.

7.1.3

At the southern portal, when the ground terrain changes required to
construct the Scheme are put in place land at the tunnel entrance would
be subject to flooding to relatively considerable depths. It is therefore
concluded that during the operational lifetime of the Scheme the southern
portal area would rely on river walls to protect the asset from residual
flood risk.

7.1.4

A River Wall Structural Condition Survey (Appendix 16.D (Document
Reference 6.3.16.4)) for the lengths of river wall located within the Order
Limits on both sides of the river has been conducted in 2015. The findings
show that the majority of the defences are classed as either a condition
grade 3 or 4, where 1 is classed as very good and 5 is classed as very
poor. The survey also concludes that all sections of river wall have the
potential to support future raising.

7.1.5

TfL have also committed to carry out an intrusive survey of river walls
within the Order Limits following submission of the DCO application. The
key objectives of this survey would be to confirm the current state and
residual life of the walls, to determine the potential ability of these assets
to withstand foreseeable construction activities associated with the
Scheme and to identify whether, given the current state and residual life of
the river walls, the foreseeable construction activities would affect the
feasibility of future raising of the walls to TE2100 defence levels
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(6.2mAOD). No works that could affect the rivers walls would be
undertaken until TfL has established these matters and put in place any
necessary mitigation. Any necessary works would be secured through a
process established in the Environment Agency protective provisions set
out in the DCO.
7.1.6

Based on existing available information, it is considered that baseline
surface water flood risk is generally low. A strategy for managing surface
water drainage for the Scheme would be implemented. The strategy is
based on the principles of providing treatment and attenuation of surface
water runoff prior to discharge to watercourses and the existing sewer
network, incorporating appropriate allowance for the predicted effects of
climate change.

7.1.7

Residual risk to the Scheme and its users would be mitigated by the
operation of a Flood Warning and Evacuation Plan, linked into the
Environment Agency’s advanced flood warning service. The plan would
also be relevant to the construction phase of the Scheme.
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Annex A – Environment Agency Flood Maps

Product 4 (Detailed Flood Risk) for: TQ3980880569 - TQ3913279488
Reference: HNL/045485/JH
Date: 13/02/2015
Contents
•
•
•
•
•
•
•
•
•
•

Flood Map Confirmation
Flood Map Extract
Model Output Data
Breach Modelling
Breach Modelling Flood Outlines Map
Upstream Inundation Modelling
Upstream Inundation Modelling Flood Outlines Map
Defence Details
Historic Flood Data
Additional Information

The information provided is based on the best data available as of the date of this letter.
You may feel it is appropriate to contact our office at regular intervals, to check whether any amendments/ improvements to the data for this location
have been made. Should you re-contact us after a period of time, please quote the above reference in order to help us deal with your query.
This information is provided subject to the enclosed notice which you should read.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Flood Map Confirmation
The Flood Map for Planning (rivers and the sea):
The Flood Map shows the natural floodplain for areas at risk from river and tidal flooding. The floodplain is specifically mapped ignoring the
presence and effect of defences. Although flood defences reduce the risk of flooding they cannot completely remove that risk as they may be over
topped or breached during a flood event.
The Flood Map shows Flood Zone 3 - areas with a 1% (or 0.5% in tidal areas) chance of flooding in any given year and Flood Zone 2 – areas with a
0.1% chance of flooding in any given year. In addition, the map also shows the location of some flood defences and the areas that benefit from
them.
The Flood Map is intended to act as a guide to indicate the potential risk of flooding. When producing it we use the best data available to us at the
time and also take into account historic flooding and local knowledge. The Flood Map is updated on a quarterly basis to account for any
amendments required. These amendments are then displayed on the internet at http://maps.environment-agency.gov.uk. Select “Flood Map for
Planning (Rivers and Sea).”
At this Site:
The Flood Map shows that this site; lies within Flood Zone 3 - with a 0.5% chance of flooding from the sea (tidal flooding) in any given year
Enclosed is an extract of our Flood Map which shows this information for your area.
Method of production
The Flood Map at this location has been derived using detailed modelling of the Thames Tidal Defences Study completed in March 2006 by
Halcrow Ltd.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Model Output Data – Thames Estuary 2100
You have requested in-channel flood levels for the tidal river Thames. These have been taken from the Thames Estuary 2100 study completed
by HR Wallingford in 2008.
The TE2100 plan is now live and within it are a set of levels on which the flood risk management strategy is based. The plan is the overarching flood
management strategy for the Thames Estuary and therefore any development planning should be based on the same underlying data.
What is the difference between the TE2100 levels and the 2008 Joint Probability levels that have previously been provided?
The values of the two sets of levels are very similar for the present day scenario. However, the TE2100 takes into account operation of the Thames
Barrier when considering future levels. The Thames Barrier requires regular maintenance and with additional closures the opportunity for
maintenance will be reduced. When this happens, river levels for which we would normally shut the barrier, will have to be allowed through to
ensure that the barrier is not shut too often. For this reason, levels upstream of the barrier will increase and the tidal walls will need to be heightened
to match. The levels previously provided do not take this scenario into consideration.
Why is there no return period for levels upstream of the barrier?
The levels upstream of the barrier are the highest levels permitted by the operation of the Thames Barrier. If levels and flows are forecast to be any
higher, the Thames Barrier would shut, ensuring that the tide is blocked and the river maintained to a low level. For this reason the probability of any
given water level upstream of the Barrier is controlled and therefore any associated return period becomes irrelevant. The Thames Barrier and
associated defence system have a 1 in 1000 standard which means they ensures that flood risk is managed up to an event that has a 0.1% chance
of occurring in any given year. The probability of water levels upriver is ultimately controlled by operation of the Thames Barrier.
For further information about the Thames Barrier please visit our website at:
http://www.environment-agency.gov.uk/homeandleisure/floods/38353.aspx

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

TE2100 flood levels:
Upstream of the Thames Barrier, the levels provided are the highest levels permitted by the Barrier.
Downstream of the Thames Barrier they are the 1 in 1000 (0.1%) levels.

Location

Node

Easting

Northing

Present Day
Water Level

Future 2065-2100
Water Level

Future 2100
Water Level

Greenwich

2.44

538943

178790

4.69

5.18

5.67

2.45

538614

179907

4.68

5.17

5.66

2.46

538943

180471

4.67

5.16

5.65

2.46au

539436

180390

4.66

5.15

5.64

2.46ad

539528

180320

4.66

5.15

5.63

2.47

539826

179982

4.65

5.14

5.62

2.48

540347

179492

4.64

5.13

5.61

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

TE2100 defence levels:
The table below shows both the current defence level, and the TE2100 plan future defence levels. New development should either include future
defence raising or demonstrate that future raising has been allowed for.
Note: The defence levels near Teddington may be lower than the water levels because they take into account high fluvial events. The defences are
tidal only.
Location

Greenwich

Node

Easting

Northing

Current Defence Levels

Allow for future defence raising (both
banks) to a level of...

Left

Right

2065-2100

2100

2.44

538943

178790

5.18

5.18

5.70

6.20

2.45

538614

179907

5.18

5.18

5.70

6.20

2.46

538943

180471

5.18

5.18

5.70

6.20

2.46au

539436

180390

5.18

5.18

5.70

6.20

2.46ad

539528

180320

5.18

5.18

5.70

6.20

2.47

539826

179982

5.18

5.18

5.70

6.20

2.48

540347

179492

5.18

5.18

5.70

6.20

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Breach Modelling

The table below displays site specific modelled flood levels at your site. These have been taken from Tidal Thames Breach modelling study
completed by Halcrow in March 2012. The exact location of the given site specific levels and the extent of the breach is shown on the enclosed
map.
This modelling simulates tidal breaches along the Thames from Teddington to the Mar Dyke and River Darent. A series of approximately 100 tidal
models were developed for the Environment Agency at pre-determined breach locations. These were chosen using a risk-based approach by
examining critical locations based on low floodplain topography. For hard defences breaches are set at 20 m wide; for soft defences, breaches are
50 m wide. In both cases, defences are assumed to breach down to the ground level behind the defence.
Based on the 2008 Extreme Water Level Modelling, the 0.5% probability of annual exceedance (1 in 200 year joint probability – Thames Barrier
Operational) tidal event was modelled for all breach locations with a current year baseline of 2005. In addition, for breaches downstream of
Greenwich, the 1 in 200 year plus climate change event (2107 epoch) was also modelled.
National Grid Reference
Point

0

1
2
3
4
5
6
7
8
9
10
11

12
13
14

Easting

539721
539727
539746
539779
539792
539751
539769
539832
539904
539890
539906
539867
539868
539918
539971

Northing

Modelled levels in m AODN for 0.5% AEP
2005

180616
180654
180666
180717
180765
180762
180805
180791
180794
180751
180719
180697
180640
180572
180507

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
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Upstream Inundation Modelling
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The enclosed map shows the extent of the 1 in 200 (0.5%) & 1 in 1000 (0.1%) return period results for the Tidal Thames Upstream Inundation
modelling study completed by Halcrow in 2011.
It was modelled based on the depths, velocity & water surface levels as per the results of the Flood Zone modelling done by Halcrow in 2006.
However the scenario is that the Thames Barrier is operational but all linear defences have been removed. It uses the joint probability levels
calculated in 2008 and only provides data for upstream of the Thames Barrier.
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Defence Details
The design standard of protection of the flood defences in this area of the Thames is 0.1% AEP; they are designed to defend London up to a 1 in
1000 year flood event. The defences are all raised, man-made and privately owned. It is the riparian owners’ responsibility to ensure they are
maintained to a crest level of 5.18 m AODN and 5.23 m AODN (the Flood Defence Level in this reach of the Thames). We inspect them twice a
year to ensure that they remain fit for purpose. The current condition grade for defences in the area is 2 (Good), on a scale of 1 (very good) to 5
(very poor). For more information on your rights and responsibilities as a riparian owner, please see our document ‘Living on the edge’ found on our
website at:
https://publications.environment-agency.gov.uk/skeleton/publications/default.aspx
Please see the ‘Thames Estuary 2100’ document on our website for the short, medium and long term Flood Risk Management strategy for London:
http://www.environment-agency.gov.uk/homeandleisure/floods/125045.aspx
Areas Benefiting from Flood Defences
This site is within an area benefiting from flood defences, as shown on the enclosed extract of our Flood Map. Areas benefiting from flood defences
(ABDs) are defined as those areas which benefit from formal flood defences specifically in the event of flooding from rivers with a 1% (1 in 100)
chance in any given year, or flooding from the sea with a 0.5% (1 in 200) chance in any given year. In areas protected by the Thames Barrier, the
ABDs also show where defences protect up to the 0.1% (1 in 1000) chance in any given year.
If the defences were not there, these areas would be flooded. An area of land may benefit from the presence of a flood defence even if the defence
has overtopped, if the presence of the defence means that the flood water does not extend as far as it would if the defence were not there.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
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Historic Flood Data
We hold records of historic flood events from rivers and the sea. Information on the floods that may have affected the area local to your site is
provided below and in the enclosed map (if relevant).
Flood Event Data
1953 - The site was subject to tidal flooding, due to a storm surge in the North Sea, on the night of the 31st January into the morning of 1st
February.
Please note that our records are not comprehensive. We would therefore advise that you make further enquiries locally with specific reference to
flooding at this location. You should consider contacting the relevant Local Planning Authority and/or water/sewerage undertaker for the area.
We map flooding to land, not individual properties. Our historic flood event record outlines are an indication of the geographical extent of an
observed flood event. Our historic flood event outlines do not give any indication of flood levels for individual properties. They also do not imply that
any property within the outline has flooded internally.
Please be aware that flooding can come from different sources. Examples of these are:
-

from rivers or the sea;
surface water (i.e. rainwater flowing over or accumulating on the ground before it is able to enter rivers or the drainage system);
overflowing or backing up of sewer or drainage systems which have been overwhelmed,
groundwater rising up from underground aquifers

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Additional Information
Use of Environment Agency Information for Flood Risk / Flood Consequence Assessments
Important If you have requested this information to help inform a development proposal, then we recommend that you undertake a formal preapplication enquiry using the form available from our website:- http://www.environment-agency.gov.uk/research/planning/33580.aspx
Depending on the enquiry, we may also provide advice on other issues related to our responsibilities including flooding, waste, land contamination,
water quality, biodiversity, navigation, pollution, water resources, foul drainage or Environmental Impact Assessment.
In England, you should refer to the Environment Agency’s Flood Risk Standing Advice and the technical guidance to the National Planning Policy
Framework for information about what flood risk assessment is needed for new development in the different Flood Zones. These documents can be
accessed via:
http://www.environment-agency.gov.uk/research/planning/82587.aspx
https://www.gov.uk/government/publications/national-planning-policy-framework-technical-guidance
You should also consult the Strategic Flood Risk Assessment produced by your local planning authority.
You should note that:
1. Information supplied by the Environment Agency may be used to assist in producing a Flood Risk / Consequence Assessment (FRA / FCA)
where one is required, but does not constitute such an assessment on its own.
2. This information covers flood risk from main rivers and the sea, and you will need to consider other potential sources of flooding, such as
groundwater or overland runoff. The information produced by the local planning authority referred to above may assist here.
3. Where a planning application requires a FRA / FCA and this is not submitted or deficient, the Environment Agency may well raise an
objection.
4. For more significant proposals in higher flood risk areas, we would be pleased to discuss details with you ahead of making any planning
application, and you should also discuss the matter with your local planning authority.
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Development and Flood risk
Finished floor levels using TE2100 levels
We now issue water levels from the TE2100 project as part of data requests. Developers should use these levels as part of their flood risk
assessments for elements impacted by in-river levels, for example defence crest heights etc. We are in the process of carrying out revised breach
modelling for the floodplains based on these new in-river levels. Until this new breach modelling is available, developers may continue to use our
existing (2008) breach modelling levels to inform their flood risk assessments and to set finished floor levels in developments at residual risk (where
this data is available). Developers should be aware that these levels will be changing in the future and are likely to result in recommended finished
floor levels being set at a higher level to that currently used. Developers may wish to undertake their own updated breach modelling using our
TE2100 data, which we can supply on request where available.
Surface Water
Managing the risk and responding to surface water flooding is a role for Lead Local Flood Authorities. The Environment Agency was funded by the
government to produce new national surface water maps, which went live on our website from December 2013. See http://maps.environmentagency.gov.uk and select “Risk of Flooding from Surface Water”. We have produced these maps for the whole country and have worked with Lead
Local Flood Authorities to incorporate their local surface water flood risk information where this is available.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
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Breach Modelling Map for TQ3980880569 - TQ3913279488 - created 13/02/2015 - Ref:HNL/045485/JH
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Thames Tidal Breach Modelling
A modelled representation of tidal breaches
along the Thames from Teddington to the
Mar Dyke and River Darent, based on low
floodplain topography. For hard defences
breaches are set at 20 m wide; for soft
defences, breaches are 50 m wide. In both
cases, defences are assumed to breach down
to the ground level behind the defence.
The modelling is based on the Extreme Water
Levels 2008 (current year 2005), and includes
0.5% (1 in 200) chance in any year. In the
case of breaches downstream of the Thames
Barrier, the 1 in 200 year plus climate change
event (2107 epoch) was also modelled.
© Environment Agency copyright and / or database rights 2014. All rights reserved. © Crown Copyright and database right 2014. All rights
reserved. Ordnance Survey licence number 100026380.
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Modelled Flood Levels for TQ3980880569 - TQ3913279488 - created 13/02/2015 - Ref:HNL/045485/JH
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A modelled representation of tidal breaches
along the Thames from Teddington to the
Mar Dyke and River Darent, based on low
floodplain topography. For hard defences
breaches are set at 20 m wide; for soft
defences, breaches are 50 m wide. In both
cases, defences are assumed to breach down
to the ground level behind the defence.
The modelling is based on the Extreme Water
Levels 2008 (current year 2005), and includes
0.5% (1 in 200) chance in any year. In the
case of breaches downstream of the Thames
Barrier, the 1 in 200 year plus climate change
event (2107 epoch) was also modelled.

© Environment Agency copyright and / or database rights 2014. All rights reserved. © Crown Copyright and database right 2014. All rights
reserved. Ordnance Survey licence number 100026380.
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Upstream Inundation Modelling Map for TQ3980880569 - TQ3913279488 - created 13/02/2015 - Ref:HNL/045485/JH
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Thames Upstream Inundation Modelling
The enclosed map shows the extent of the
1 in 200 & 1 in 1000 return period results for
the Tidal Thames Upstream Inundation
modelling study completed by Halcrow in
2011.
It was modelled based on the depths,
velocity & water surface levels as per the
results of the Flood Zones modelling done
by Halcrow in 2006.
However the scenario is that the Thames
Barrier is operational but all linear defences
have been removed. It uses the joint
probability levels calculated in 2008 and
only provides data for embayments
upstream of the Thames Barrier.
© Environment Agency copyright and / or database rights 2014. All rights reserved. © Crown Copyright and database right 2014. All rights
reserved. Ordnance Survey licence number 100026380.
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The enclosed map shows the extent of the
1 in 200 & 1 in 1000 return period results for
the Tidal Thames Upstream Inundation
modelling study completed by Halcrow in
2011.
It was modelled based on the depths,
velocity & water surface levels as per the
results of the Flood Zones modelling done
by Halcrow in 2006.
However the scenario is that the Thames
Barrier is operational but all linear defences
have been removed. It uses the joint
probability levels calculated in 2008 and
only provides data for embayments
upstream of the Thames Barrier.

© Environment Agency copyright and / or database rights 2014. All rights reserved. © Crown Copyright and database right 2014. All rights
reserved. Ordnance Survey licence number 100026380.

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk

Product 4 (Detailed Flood Risk) for: Proposed Silvertown Tunnel, Greenwich, London
Requested by: Vicki Berg-Holdo, Hyder Consulting (UK) Ltd
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Date: 11 February 2015
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The information provided is based on the best data available as of the date of this letter.
You may feel it is appropriate to contact our office at regular intervals, to check whether any amendments/ improvements to the data for this
location have been made. Should you re-contact us after a period of time, please quote the above reference in order to help us deal with your
query.
This information is provided subject to the enclosed notice which you should read.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Email: kslenquiries@environment-agency.gov.uk

Flood Map Confirmation
The Flood Map:
Our Flood Map shows the natural floodplain for areas at risk from river and tidal flooding. The floodplain is specifically mapped ignoring the
presence and effect of defences. Although flood defences reduce the risk of flooding they cannot completely remove that risk as they may be
over topped or breached during a flood event.
The Flood Map indicates areas with a 1% (0.5% in tidal areas), Annual Exceedance Probability (AEP) - the probability of a flood of a particular
magnitude, or greater, occurring in any given year, and a 0.1% AEP of flooding from rivers and/or the sea in any given year. In addition, the
map also shows the location of some flood defences and the areas that benefit from them.
The Flood Map is intended to act as a guide to indicate the potential risk of flooding. When producing it we use the best data available to us at
the time and also take into account historic flooding and local knowledge. The Flood Map is updated on a quarterly basis to account for any
amendments required. These amendments are then displayed on the internet at
https://www.gov.uk/government/organisations/environment-agency.
At this Site:
The Flood Map shows that this site lies within the outline of Flood Zone 3. This zone comprises land assessed as having a 1 in 200 (0.5%) or
greater annual probability of tidal flooding.
Enclosed is an extract of our Flood Map which shows this information for your area.
Method of production
The Flood Map at this location has been derived using detailed modelling of the Thames Tidal Defences Study completed in March 2006 by
Halcrow Group Ltd.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
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Model Output Data – Thames Estuary 2100
You have requested in-channel flood levels for the tidal river Thames. These have been taken from the Thames Estuary 2100 (TE2100) study
completed by HR Wallingford in 2008. The modelled nodes closest to your site are 2.44-2.47; the locations of nearby nodes are also shown on
the enclosed map.
Why have the levels changed?
The TE2100 plan is now live and within it are a set of levels on which the flood risk management strategy is based. The plan is the overarching
flood management strategy for the Thames Estuary and therefore any development planning should be based on the same underlying data.
What is the difference between the TE2100 levels and the 2008 Joint Probability levels that have previously been provided?
The values of the two sets of levels are very similar for the present day scenario. However, the TE2100 takes into account operation of the
Thames Barrier when considering future levels. The Thames Barrier requires regular maintenance and with additional closures the opportunity
for maintenance will be reduced. When this happens, river levels – for which we would normally shut the barrier – will have to be allowed
through to ensure that the barrier is not shut too often. For this reason, levels upstream of the barrier will increase and the tidal walls will need
to be heightened to match. The levels previously provided do not take this scenario into consideration.
Why is there no return period for levels upstream of the barrier?
The levels upstream of the barrier are the highest levels permitted by the operation of the Thames Barrier. If levels and flows are forecast to be
any higher, the Thames Barrier would shut, ensuring that the tide is blocked and the river maintained to a low level. For this reason the
probability of any given water level upstream of the Barrier is controlled and therefore any associated return period becomes irrelevant. The
Thames Barrier and associated defence system has a 1 in 1000 year standard which means it ensures that flood risk is managed up to an
event that has a 0.1% annual probability. The probability of water levels upriver is ultimately controlled by the staff at the Thames Barrier.
Why are the levels in west London higher than the defence crest levels?
In west London there is a heavy influence from upstream flows (fluvial flows). The flood defences are built to manage tidal flood risk only. With
very high fluvial flows, the river levels in west London could be above the 0.1% annual probability tidal level.
Why are the climate change/future west London levels lower than the present day levels?
The climate change levels are assessed to determine the future tidal defence levels. For this reason they only account for extreme tidal events
and not extreme fluvial flow events. The present day levels include extreme flows from upstream (fluvial events) as well as extreme tidal
events.
For further information about the Thames Barrier please visit our website at:
https://www.gov.uk/the-thames-barrier

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Email: kslenquiries@environment-agency.gov.uk

TE2100 present day levels:
Levels downstream of the Thames Barrier are 0.1% AEP (1 in 1000) and levels upstream are the highest levels permitted by the Thames
Barrier. The defence levels (left defence, right defence) are the minimum levels to which the defences should be built.
The defence levels near Teddington are lower than the extreme water levels because they take into account high fluvial events. The defences
are tidal only.
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TE2100 climate change levels:
The water levels in west London are lower than the current day extreme levels because they do not take into account extreme fluvial events;
they are tidal only levels.
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Breach Modelling
The table below displays site-specific modelled flood levels at your site. These have been taken from Tidal Thames Breach modelling study
completed by Halcrow Group Ltd in March 2012. The exact location of the given site-specific levels and the extent of the breach are shown on
the enclosed map.
This modelling simulates tidal breaches along the Thames from Teddington to the Mar Dyke and River Darent. A series of approximately 100
tidal models were developed for the Environment Agency at pre-determined breach locations. These were chosen using a risk-based approach
by examining critical locations based on low floodplain topography. For hard defences breaches are set at 20 m wide; for soft defences,
breaches are 50 m wide. In both cases, defences are assumed to breach down to the ground level behind the defence.
Based on the 2008 Extreme Water Level Modelling, the 0.5% probability of annual exceedance (1 in 200 year joint probability – Thames Barrier
Operational) tidal event was modelled for all breach locations with a current year baseline of 2005. In addition, for breaches downstream of the
Thames Barrier, the 1 in 200 year plus climate change event (2107 epoch) was also modelled.
The modelled levels shown assume that the Thames has been breached at locations ‘Grn02’ and ‘Grn04’.
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National Grid Reference
Point
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Easting

539435
539358
539299
539372
539423
539192
539121
539068
539043
539014
539072
539089
539193
539280
539372
539345
539264
539233
539132
539171

Northing

179051
179139
179217
179289
179348
179295
179353
179427
179564
179665
179830
179609
179599
179695
179722
179591
179524
179444
179519
179423

Modelled levels in m AODN for 0.5% AEP
Grn02
2005

3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
No flood
3.75
3.75
3.75
No flood
3.75
3.75
3.75
3.75
No flood
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Grn04
2107
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

2005

3.01
3.01
3.01
3.01
3.01
3.01
3.01
3.01
3.01
3.01
No flood
3.01
3.01
No flood
No flood
No flood
No flood
No flood
3.01
No flood

2107

4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31

Upstream Inundation Modelling
The enclosed map shows the extent of the 0.5% AEP (1 in 200) and 0.1% AEP (1 in 1000) results for the Tidal Thames Upstream Inundation
modelling study completed by Halcrow Group Ltd. in 2011.
Based on the 2008 Extreme Water Level Modelling, the 0.5% and 0.1% probability of annual exceedance (1 in 200 and 1 in 1000 year joint
probability respectively – Thames Barrier Operational) tidal event was modelled with a current year baseline of 2005.
Using the domains created as part of the Flood Zones Improvements modelling completed by Halcrow Group Ltd. in 2006, the project
generated outputs for water depths, velocity, levels and hazard. However the scenario modelled is that the Thames Barrier is operational but
all linear defences have been removed. It uses the joint probability levels calculated in 2008 and only provides data for embayments upstream
of the Thames Barrier.
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National Grid Reference
Point
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Easting

539435
539358
539299
539372
539423
539192
539121
539068
539043
539014
539072
539089
539193
539280
539372
539345
539264
539233
539132
539171

Northing

Modelled levels in m AODN for 2005 Epoch
0.5% (1 in 200) AEP

179051
179139
179217
179289
179348
179295
179353
179427
179564
179665
179830
179609
179599
179695
179722
179591
179524
179444
179519
179423
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3.75
3.75
3.74
3.74
3.74
3.74
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
No flood
3.75
3.75
3.75
3.75
3.75

0.1% (1 in 1000) AEP

3.83
3.83
3.84
3.84
3.84
3.84
3.84
3.84
3.85
3.85
3.85
3.85
3.85
3.85
No flood
3.85
3.85
3.84
3.85
3.85

Defence Details
The design standard of protection of the flood defences in this area of the Thames is 0.1% AEP; they are designed to defend London up to a 1
in 1000 year flood event. The defences are all raised, man-made and privately owned. It is the riparian owners’ responsibility to ensure that
they are maintained to a crest level of 5.18 m AODN (the Flood Defence Level in this reach of the Thames). We inspect them twice a year to
ensure that they remain fit for purpose. The current condition grade for defences in the area is 2 (good), on a scale of 1 (very good) to 5 (very
poor). For more information on your rights and responsibilities as a riparian owner, please see our document ‘Living on the edge’ found on our
website at:
https://www.gov.uk/government/publications/riverside-ownership-rights-and-responsibilities
There are no planned improvements in this area. Please see the ‘Thames Estuary 2100’ document on our website for the short, medium and
long term Flood Risk Management strategy for London:
https://www.gov.uk/government/publications/flooding-thames-estuary-2100-te2100-plan
Areas Benefiting from Flood Defences
This site is within an area benefiting from flood defences, as shown on the enclosed extract of our Flood Map. Areas benefiting from flood
defences are defined as those areas which benefit from formal flood defences specifically in the event of flooding from rivers with a 1% (1 in
100) chance in any given year, or flooding from the sea with a 0.5% (1 in 200) chance in any given year.
If the defences were not there, these areas would be flooded. An area of land may benefit from the presence of a flood defence even if the
defence has overtopped, if the presence of the defence means that the flood water does not extend as far as it would if the defence were not
there.
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Historic Flood Data
We hold records of historic flood events from rivers and the sea. Information on the floods that may have affected the area local to your site is
provided below and in the enclosed map (if relevant).
Flood Event Data
1928 - The site was within a few metres of tidal flooding on the night of the 6th and morning of the 7th January. 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 X.XX m AODN.
We do not hold records of historic flood events from rivers and/or the sea affecting this site. However, please be aware that this does not
necessarily mean that flooding has not occurred here in the past, as our records are not comprehensive.
Due to the fact that our records are not comprehensive, we would advise that you make further enquiries locally with specific reference to
flooding at this location. You should consider contacting the relevant Local Planning Authority and/or water/sewerage undertaker for the area.
We map flooding to land, not individual properties. Our historic flood event record outlines are an indication of the geographical extent of an
observed flood event. Our historic flood event outlines do not give any indication of flood levels for individual properties. They also do not imply
that any property within the outline has flooded internally.
Please be aware that flooding can come from different sources. Examples of these are:
- from rivers or the sea;
- surface water (i.e. rainwater flowing over or accumulating on the ground before it is able to enter rivers or the drainage system);
- overflowing or backing up of sewer or drainage systems which have been overwhelmed,
- groundwater rising up from underground aquifers
Currently the Environment Agency can only supply flood risk data relating to the chance of flooding from rivers or the sea. However you should
be aware that in recent years, there has been an increase in flood damage caused by surface water flooding or drainage systems that have
been overwhelmed.
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Additional Information
Use of Environment Agency Information for Flood Risk / Flood Consequence Assessments
Important
If you have requested this information to help inform a development proposal, then we recommend that you undertake a formal pre-application
enquiry using the form available from our website:https://www.gov.uk/government/publications/pre-planning-application-enquiry-form-preliminary-opinion
Depending on the enquiry, we may also provide advice on other issues related to our responsibilities including flooding, waste, land
contamination, water quality, biodiversity, navigation, pollution, water resources, foul drainage or Environmental Impact Assessment.
In England, you should refer to the Environment Agency’s Flood Risk Standing Advice, the technical guidance to the National Planning Policy
Framework and the existing PPS25 Practice Guide for information about what flood risk assessment is needed for new development in the
different Flood Zones. These documents can be accessed via:
https://www.gov.uk/flood-risk-standing-advice-frsa-for-local-planning-authorities
https://www.gov.uk/government/publications/national-planning-policy-framework-technical-guidance
https://www.gov.uk/government/publications/development-and-flood-risk-practice-guide-planning-policy-statement-25
You should also consult the Strategic Flood Risk Assessment produced by your local planning authority.
You should note that:
1. Information supplied by the Environment Agency may be used to assist in producing a Flood Risk / Consequence Assessment (FRA /
FCA) where one is required, but does not constitute such an assessment on its own.
2. This information covers flood risk from main rivers and the sea, and you will need to consider other potential sources of flooding, such
as groundwater or overland runoff. The information produced by the local planning authority referred to above may assist here.
3. Where a planning application requires a FRA / FCA and this is not submitted or deficient, the Environment Agency may well raise an
objection.
4. For more significant proposals in higher flood risk areas, we would be pleased to discuss details with you ahead of making any planning
application, and you should also discuss the matter with your local planning authority.
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Development and Flood Risk
Finished floor levels using TE2100 design levels:
We have recently moved to issuing design water levels from the TE2100 project as part of data requests. Developers should use these levels
as part of their flood risk assessments for elements impacted by in-river levels, for example defence crest heights etc. We are in the process of
carrying out revised breach modelling for the floodplains based on these new in-river levels. Until this new breach modelling is available,
developers may continue to use our existing (2008) breach modelling levels to inform their flood risk assessments and to set finished floor
levels in developments at residual risk (where this data is available). Developers should be aware that these levels will be changing in the
future and are likely to result in recommended finished floor levels being set at a higher level to that currently used. Developers may wish to
undertake their own updated breach modelling using our TE2100 data, which we can supply on request where available.
Surface Water
We have provided two national Surface Water maps, under our Strategic Overview for flooding, to your Lead Local Flood Authority – Royal
Borough of Greenwich – who are responsible for local flood risk (i.e. surface runoff, ground water and ordinary watercourse), which alongside
their existing local information will help them in determining what best represents surface water flood risk in your area.
Royal Borough of Greenwich have reviewed these and determined what it believes best represents surface water flood risk. You should
therefore contact this authority so they can provide you with the most up to date information about surface water flood risk in your area.
You may also wish to consider contacting the appropriate relevant Local Planning Authority and/or water/sewerage undertaker for the area.
They may be able to provide some knowledge on the risk of flooding from other sources. We are working with these organisations to improve
knowledge and understanding of surface water flooding.
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Flood Zone Map centred on NGR TQ3928379562 [Ref: KSL150128EH56]
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Breach Model Map centred on NGR TQ3928379562 [Ref: KSL150128EH56]
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Thames Tidal Breach Modelling 2012
A modelled representation of tidal breaches
along the Thames from Teddington to the
Mar Dyke and River Darent, based on low
floodplain topography. For hard defences
breaches are set at 20 m wide; for soft
defences, breaches are 50 m wide. In both
cases, defences are assumed to breach down
to the ground level behind the defence.
The modelling is based on the Extreme Water
Levels 2008 (current year 2005), and includes
0.5% (1 in 200) chance in any year. In the
case of breaches downstream of the Thames
Barrier, the 1 in 200 year plus climate change
event (2107 epoch) was also modelled.
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Breach Model Map centred on NGR TQ3928379562 [Ref: KSL150128EH56]
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Thames Tidal Breach Modelling 2012
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A modelled representation of tidal breaches
along the Thames from Teddington to the
Mar Dyke and River Darent, based on low
floodplain topography. For hard defences
breaches are set at 20 m wide; for soft
defences, breaches are 50 m wide. In both
cases, defences are assumed to breach down
to the ground level behind the defence.
The modelling is based on the Extreme Water
Levels 2008 (current year 2005), and includes
0.5% (1 in 200) chance in any year. In the
case of breaches downstream of the Thames
Barrier, the 1 in 200 year plus climate change
event (2107 epoch) was also modelled.
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Upstream Inundation Model Map centred on NGR TQ3928379562 [Ref: KSL150128EH56]
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Upstream Inundation Modelling 2011
A modelled representation of at-risk areas,
assuming no defences, based on the
upstream levels from the Thames Barrier
operational scenarios. These are the levels
that are providers to developers to include in
flood risk assessments.
The modelling is based on the Extreme Water
Levels 2008 (current year 2005), and includes
0.5% (1 in 200) and 0.1% (1 in 1000) chance
in any year.
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Site Node Locations Map centred on NGR TQ3928379562 [Ref: KSL150128EH56]
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Standard Notice [not for use with Special Data, Personal Data or unlicensed 3

rd

party rights]

Information warning
We (The Environment Agency) do not promise that the Information supplied to You will always be accurate, free
from viruses and other malicious or damaging code (if electronic), complete or up to date or that the Information
will provide any particular facilities or functions or be suitable for any particular purpose. You must ensure that the
Information meets your needs and are entirely responsible for the consequences of using the Information. Please
also note any specific information warning or guidance supplied to you.
Permitted use
The Information is protected by intellectual property rights and whilst you have certain statutory rights which
include the right to read the Information, you are granted no additional use rights whatsoever unless you agree to
the licence set out below.
Commercial use is subject to payment of a £50 licence fee (+VAT) for each person seeking the benefit of the
licence, except for use as an Environment Agency contractor or for approved media use.
To activate this licence you do not need to contact us (unless you need to pay us a Commercial licence fee) but if
you make any use in excess of your statutory rights you are deemed to accept the terms below.
Licence
We grant you a worldwide, royalty-free, perpetual, non-exclusive licence to use the Information subject to the
conditions below.
You are free to:
copy, publish, distribute and transmit the Information
adapt the Information
exploit the Information commercially, for example, by combining it with other Information, or by
including it in your own product or application
You must (where you do any of the above):
acknowledge the source of the Information by including the following attribution statement:
“Contains Environment Agency information © Environment Agency and database right”
ensure that you do not use the Information in a way that suggests any official status or that We
endorse you or your use of the Information
ensure that you do not mislead others or misrepresent the Information or its source or use the
Information in a way that is detrimental to the environment, including the risk of reduced future
enhancement
ensure that your use of the Information does not breach the Data Protection Act 1998 or the Privacy
and Electronic Communications (EC Directive) Regulations 2003

These are important conditions and if you fail to comply with them the rights granted to you under this licence, or
any similar licence granted by us will end automatically.
No warranty
The Information is licensed ‘as is’ and We exclude all representations, warranties, obligations and liabilities in
relation to the Information to the maximum extent permitted by law. We are not liable for any errors or omissions
in the Information and shall not be liable for any loss, injury or damage of any kind caused by its use. We do not
guarantee the continued supply of the Information.
Governing Law

This licence is governed by the laws of England and Wales.
Definitions
+ “Information” means: the information that is protected by copyright or by database right (for example, literary
and artistic works, content, data and source code) offered for use under the terms of this licence.
+ “Commercial” means:
- offering a product or service containing the Information, or any adaptation of it, for a charge, or
- Internal Use for any purpose, or offering a product or service based on the Information for indirect
commercial advantage, by an organisation that is primarily engaged in trade, commerce or a profession
Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Email: kslenquiries@environment-agency.gov.uk
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j çÇÉääÉÇ=_êÉ~ÅÜ=i çÅ~íáçå

Max Depth (m)

Max Velocity (m/s)

M=J=MKOR

M=J=MKP

MKOR=J=NKMM

MKP=J=NKM

NKMM=J=NKRM

NKM=J=NKR

NKRM=J=OKMM

NKR=J=OKR

[ =OKMM=

[ =OKR

Scenario
year

OMMR

Scenario
Annual
Chance

MKRB
EN=áå=OMMF

MKR

N
hã

Max Velocity

M

MKT

NKQ
hã

qÜáë=ã ~é=ëÜçï ë=íÜÉ=äÉî Éä=çÑ=ÑäççÇ=Ü~ò~êÇ=íç=éÉçéäÉ=EÅ~ääÉÇ=~=Ü~ò~êÇ=ê~íáåÖF=
áÑ=çì ê=
ÑäççÇ=ÇÉÑÉåÅÉë=~êÉ=ÄêÉ~ÅÜÉÇ=~í=ÅÉêí~áå=äçÅ~íáçåëI=
Ñçê=
~=ê~åÖÉ=çÑ=ëÅÉå~êá
ç ëK==qÜÉ=Ü~ò~êÇ=ê~íáåÖ=ÇÉéÉåÇë=çå=íÜÉ=ÇÉéíÜ=~åÇ=î ÉäçÅáíó=çÑ=ÑäççÇï ~íÉêI=~åÇ=ã ~ñáã ì ã =î ~äì Éë=çÑ=íÜÉëÉ=~êÉ=
~äëç=ã ~ééÉÇK=
qÜÉ=ã ~é=áë=Ä~ëÉÇ=çå=Åçã éì íÉê=
ã çÇÉääáåÖ=çÑ=ëáã ì ä~íÉÇ=ÄêÉ~ÅÜÉë=~í=ëéÉÅáÑáÅ=äçÅ~íáçåëK=b~ÅÜ=ÄêÉ~ÅÜ=Ü~ë=ÄÉÉå=ã çÇÉääÉÇ=
áåÇáî áÇì ~ääó=~åÇ=íÜÉ=êÉëì äíë=Åçã ÄáåÉÇ=íç=ÅêÉ~íÉ=íÜáë=ã ~éK=j ì äíáéäÉ=ÄêÉ~ÅÜÉëI=çíÜÉê=
Åçã Äáå~íáçåë=çÑ=ÄêÉ~ÅÜÉëI=ÇáÑÑÉêÉåí=ëáòÉÇ=íáÇ~ä=
ëì êÖÉë=çê=
ÑäççÇ=Ñäçï ë=ã ~ó=~ää=Öáî É=ÇáÑÑÉêÉåí=êÉëì äíëK=
qÜÉ=ã ~é=çåäó=ÅçåëáÇÉêë=íÜÉ=ÅçåëÉèì ÉåÅÉë=çÑ=~=ÄêÉ~ÅÜI=áí=ÇçÉë=åçí=ã ~âÉ=~åó=~ëëì ã éíáçå=~Äçì í=íÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=
çÅÅì êêá
åÖK==qÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=çÅÅì êêá
åÖ=ï áää=ÇÉéÉåÇ=çå=~=åì ã ÄÉê=
ç Ñ=ÇáÑÑÉêÉåí=Ñ~ÅíçêëI=áåÅäì ÇáåÖ=íÜÉ=ÅçåëíêìÅíáçå=~åÇ=
ÅçåÇáíáçå=çÑ=íÜÉ=ÇÉÑÉåÅÉë=áå=íÜÉ=~êÉ~K=^ =ÄêÉ~ÅÜ=áë=äÉëë=äáâÉäó=ï ÜÉêÉ=ÇÉÑÉåÅÉë=~êÉ=çÑ=~=ÖççÇ=ëí~åÇ~êÇI=Äì í=~=êá
ëâ=çÑ=ÄêÉ~ÅÜáåÖ=
êÉã ~áåëK=
mäÉ~ëÉ=Åçåí~Åí=íÜÉ=bå î áêçåã Éåí=^ÖÉåÅó=Ñçê=
Ñì êíÜÉê=
áåÑçêã~íáçå=çå=Éã ÉêÖÉåÅó=éä~ååáåÖ=~ëëçÅá~íÉÇ=ï áíÜ=ÑäççÇ=êá
ëâ=áå=íÜáë=~êÉ~K
d ÉåÉê~ä=båèì áêáÉë=k çW
=MPTMU=RMS=RMSK====t ÉÉâÇ~ó=a ~óíáã É=Å~ääë=Åçëí=Ré=éäì ë=ì é=íç=Sé=éÉê=ã áåì íÉ=Ñêçã =_q=t ÉÉâÉåÇ=r åäáã áíÉÇK=j çÄáäÉ=~åÇ=çíÜÉê=éêçî áÇÉêë’=ÅÜ~êÖÉë=ã ~ó=î ~êó

Thames Tidal
Breach Hazard Mapping
j ~é=` ÉåíêÉÇ=çå=qn PVUMUUMRSV=J=qn PVNPOTVQUU
qÜáë=ã~é=áë=êÉéêç
ÇìÅÉÇ=Äó=éÉêã
áëëáçå=çÑ=lêÇå~å
ÅÉ=pìêîÉó=çå=ÄÉÜ~äÑ=çÑ=qÜÉ=
`çå íêçääÉê=çÑ=eÉê
=j~àÉëíóD
ë=pí~íáçå~êó=lÑÑáÅÉK=`
êçïå=ÅçéóêáÖÜíK=^ää=êáÖÜíë=êÉëÉêîÉ
ÇK=
båîáêçåãÉåí=^ÖÉåÅó=NMMMOSP
UMI=OMNQ
K==rå~ìíÜçêáëÉ
Ç=êÉéêçÇì
Åíáçå=áå
ÑêáåÖÉë=
`êçïå=ÅçéóêáÖÜí
=~åÇ=ã~ó=äÉ~Ç
=íç=éêçëÉÅìíáçå=çê
=Åáîáä=éêçÅÉÉ
ÇáåÖ
ëK

Max Hazard

M

MKN

MKO
hã

Legend
Max Hazard

M

páíÉ=i çÅ~íáçå=mçäóÖçå

i Éëë=íÜ~å=MKTR=
Ei çï =e ~ò~êÇF
_Éíï ÉÉå=MKTR=~åÇ=NKOR=
Ea ~åÖÉê=Ñçê=p çã ÉF
_Éíï ÉÉå=NKOR=~åÇ=OKMM=
Ea ~åÖÉê=Ñçê=j çëíF
d êÉ~íÉê=íÜ~å=OKMM=
Ea ~åÖÉê=Ñçê=^ ääF

Date Printed

Max Depth

NNLMOLOMNR

"

Max Depth (m)

Max Velocity (m/s)
M=J=MKP

MKOR=J=NKMM

MKP=J=NKM

NKMM=J=NKRM

NKM=J=NKR

NKRM=J=OKMM

NKR=J=OKR

[ =OKMM=

[ =OKR

OMMR

MKNU
hã

M

MKMV

MKNU
hã

j çÇÉääÉÇ=_êÉ~ÅÜ=i çÅ~íáçå qÜáë=ã ~é=ëÜçï ë=íÜÉ=äÉî Éä=çÑ=ÑäççÇ=Ü~ò~êÇ=íç=éÉçéäÉ=EÅ~ääÉÇ=~=Ü~ò~êÇ=ê~íáåÖF=
áÑ=çì ê=
ÑäççÇ=ÇÉÑÉåÅÉë=~êÉ=ÄêÉ~ÅÜÉÇ=~í=ÅÉêí~áå=äçÅ~íáçåëI=

M=J=MKOR

Scenario
year

MKMV

Max Velocity

Scenario
Annual
Chance

MKRB
EN=áå=OMMF

Ñçê=
~=ê~åÖÉ=çÑ=ëÅÉå~êá
ç ëK==qÜÉ=Ü~ò~êÇ=ê~íáåÖ=ÇÉéÉåÇë=çå=íÜÉ=ÇÉéíÜ=~åÇ=î ÉäçÅáíó=çÑ=ÑäççÇï ~íÉêI=~åÇ=ã ~ñáã ì ã =î ~äì Éë=çÑ=íÜÉëÉ=~êÉ=
~äëç=ã ~ééÉÇK=

qÜÉ=ã ~é=áë=Ä~ëÉÇ=çå=Åçã éì íÉê=
ã çÇÉääáåÖ=çÑ=ëáã ì ä~íÉÇ=ÄêÉ~ÅÜÉë=~í=ëéÉÅáÑáÅ=äçÅ~íáçåëK=b~ÅÜ=ÄêÉ~ÅÜ=Ü~ë=ÄÉÉå=ã çÇÉääÉÇ=
áåÇáî áÇì ~ääó=~åÇ=íÜÉ=êÉëì äíë=Åçã ÄáåÉÇ=íç=ÅêÉ~íÉ=íÜáë=ã ~éK=j ì äíáéäÉ=ÄêÉ~ÅÜÉëI=çíÜÉê=
Åçã Äáå~íáçåë=çÑ=ÄêÉ~ÅÜÉëI=ÇáÑÑÉêÉåí=ëáòÉÇ=íáÇ~ä=
ëì êÖÉë=çê=
ÑäççÇ=Ñäçï ë=ã ~ó=~ää=Öáî É=ÇáÑÑÉêÉåí=êÉëì äíëK=
qÜÉ=ã ~é=çåäó=ÅçåëáÇÉêë=íÜÉ=ÅçåëÉèì ÉåÅÉë=çÑ=~=ÄêÉ~ÅÜI=áí=ÇçÉë=åçí=ã ~âÉ=~åó=~ëëì ã éíáçå=~Äçì í=íÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=
çÅÅì êêá
åÖK==qÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=çÅÅì êêá
åÖ=ï áää=ÇÉéÉåÇ=çå=~=åì ã ÄÉê=
ç Ñ=ÇáÑÑÉêÉåí=Ñ~ÅíçêëI=áåÅäì ÇáåÖ=íÜÉ=ÅçåëíêìÅíáçå=~åÇ=
ÅçåÇáíáçå=çÑ=íÜÉ=ÇÉÑÉåÅÉë=áå=íÜÉ=~êÉ~K=^ =ÄêÉ~ÅÜ=áë=äÉëë=äáâÉäó=ï ÜÉêÉ=ÇÉÑÉåÅÉë=~êÉ=çÑ=~=ÖççÇ=ëí~åÇ~êÇI=Äì í=~=êá
ëâ=çÑ=ÄêÉ~ÅÜáåÖ=
êÉã ~áåëK=
mäÉ~ëÉ=Åçåí~Åí=íÜÉ=bå î áêçåã Éåí=^ÖÉåÅó=Ñçê=
Ñì êíÜÉê=
áåÑçêã~íáçå=çå=Éã ÉêÖÉåÅó=éä~ååáåÖ=~ëëçÅá~íÉÇ=ï áíÜ=ÑäççÇ=êá
ëâ=áå=íÜáë=~êÉ~K
d ÉåÉê~ä=båèì áêáÉë=k çW
=MPTMU=RMS=RMSK====t ÉÉâÇ~ó=a ~óíáã É=Å~ääë=Åçëí=Ré=éäì ë=ì é=íç=Sé=éÉê=ã áåì íÉ=Ñêçã =_q=t ÉÉâÉåÇ=r åäáã áíÉÇK=j çÄáäÉ=~åÇ=çíÜÉê=éêçî áÇÉêë’=ÅÜ~êÖÉë=ã ~ó=î ~êó

Thames Tidal
Breach Hazard Mapping
Breach: Grn02
j ~é=ÅÉåíêÉÇ=çå=k d o =qn PVOUPTVRSO
xo ÉÑW
=hpi NRMNOUbe RSz

qÜáë=ã~é=áë=êÉéêç
ÇìÅÉÇ=Äó=éÉêã
áëëáçå=çÑ=lêÇå~å
ÅÉ=pìêîÉó=çå=ÄÉÜ~äÑ=çÑ=qÜÉ=
`çå íêçääÉê=çÑ=eÉê
=j~àÉëíóD
ë=pí~íáçå~êó=lÑÑáÅÉK=`
êçïå=ÅçéóêáÖÜíK=^ää=êáÖÜíë=êÉëÉêîÉ
ÇK=
båîáêçåãÉåí=^ÖÉåÅó=NMMMOSP
UMI=OMNR
K==rå~ìíÜçêáëÉ
Ç=êÉéêçÇì
Åíáçå=áå
ÑêáåÖÉë=
`êçïå=ÅçéóêáÖÜí
=~åÇ=ã~ó=äÉ~Ç
=íç=éêçëÉÅìíáçå=çê
=Åáîáä=éêçÅÉÉ
ÇáåÖ
ëK

Max Hazard

M

MKMR

MKN
hã

Legend
Max Hazard

M

páíÉ=i çÅ~íáçå=mçäóÖçå

i Éëë=íÜ~å=MKTR=
Ei çï =e ~ò~êÇF
_Éíï ÉÉå=MKTR=~åÇ=NKOR=
Ea ~åÖÉê=Ñçê=p çã ÉF
_Éíï ÉÉå=NKOR=~åÇ=OKMM=
Ea ~åÖÉê=Ñçê=j çëíF
d êÉ~íÉê=íÜ~å=OKMM=
Ea ~åÖÉê=Ñçê=^ ääF

Date Printed

Max Depth

NNLMOLOMNR

"

Max Depth (m)

Max Velocity (m/s)
M=J=MKP

MKOR=J=NKMM

MKP=J=NKM

NKMM=J=NKRM

NKM=J=NKR

NKRM=J=OKMM

NKR=J=OKR

[ =OKMM=

[ =OKR

OMMR

MKN
hã

M

MKMR

MKN
hã

j çÇÉääÉÇ=_êÉ~ÅÜ=i çÅ~íáçå qÜáë=ã ~é=ëÜçï ë=íÜÉ=äÉî Éä=çÑ=ÑäççÇ=Ü~ò~êÇ=íç=éÉçéäÉ=EÅ~ääÉÇ=~=Ü~ò~êÇ=ê~íáåÖF=
áÑ=çì ê=
ÑäççÇ=ÇÉÑÉåÅÉë=~êÉ=ÄêÉ~ÅÜÉÇ=~í=ÅÉêí~áå=äçÅ~íáçåëI=

M=J=MKOR

Scenario
year

MKMR

Max Velocity

Scenario
Annual
Chance

MKRB
EN=áå=OMMF

Ñçê=
~=ê~åÖÉ=çÑ=ëÅÉå~êá
ç ëK==qÜÉ=Ü~ò~êÇ=ê~íáåÖ=ÇÉéÉåÇë=çå=íÜÉ=ÇÉéíÜ=~åÇ=î ÉäçÅáíó=çÑ=ÑäççÇï ~íÉêI=~åÇ=ã ~ñáã ì ã =î ~äì Éë=çÑ=íÜÉëÉ=~êÉ=
~äëç=ã ~ééÉÇK=

qÜÉ=ã ~é=áë=Ä~ëÉÇ=çå=Åçã éì íÉê=
ã çÇÉääáåÖ=çÑ=ëáã ì ä~íÉÇ=ÄêÉ~ÅÜÉë=~í=ëéÉÅáÑáÅ=äçÅ~íáçåëK=b~ÅÜ=ÄêÉ~ÅÜ=Ü~ë=ÄÉÉå=ã çÇÉääÉÇ=
áåÇáî áÇì ~ääó=~åÇ=íÜÉ=êÉëì äíë=Åçã ÄáåÉÇ=íç=ÅêÉ~íÉ=íÜáë=ã ~éK=j ì äíáéäÉ=ÄêÉ~ÅÜÉëI=çíÜÉê=
Åçã Äáå~íáçåë=çÑ=ÄêÉ~ÅÜÉëI=ÇáÑÑÉêÉåí=ëáòÉÇ=íáÇ~ä=
ëì êÖÉë=çê=
ÑäççÇ=Ñäçï ë=ã ~ó=~ää=Öáî É=ÇáÑÑÉêÉåí=êÉëì äíëK=
qÜÉ=ã ~é=çåäó=ÅçåëáÇÉêë=íÜÉ=ÅçåëÉèì ÉåÅÉë=çÑ=~=ÄêÉ~ÅÜI=áí=ÇçÉë=åçí=ã ~âÉ=~åó=~ëëì ã éíáçå=~Äçì í=íÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=
çÅÅì êêá
åÖK==qÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=çÅÅì êêá
åÖ=ï áää=ÇÉéÉåÇ=çå=~=åì ã ÄÉê=
ç Ñ=ÇáÑÑÉêÉåí=Ñ~ÅíçêëI=áåÅäì ÇáåÖ=íÜÉ=ÅçåëíêìÅíáçå=~åÇ=
ÅçåÇáíáçå=çÑ=íÜÉ=ÇÉÑÉåÅÉë=áå=íÜÉ=~êÉ~K=^ =ÄêÉ~ÅÜ=áë=äÉëë=äáâÉäó=ï ÜÉêÉ=ÇÉÑÉåÅÉë=~êÉ=çÑ=~=ÖççÇ=ëí~åÇ~êÇI=Äì í=~=êá
ëâ=çÑ=ÄêÉ~ÅÜáåÖ=
êÉã ~áåëK=
mäÉ~ëÉ=Åçåí~Åí=íÜÉ=bå î áêçåã Éåí=^ÖÉåÅó=Ñçê=
Ñì êíÜÉê=
áåÑçêã~íáçå=çå=Éã ÉêÖÉåÅó=éä~ååáåÖ=~ëëçÅá~íÉÇ=ï áíÜ=ÑäççÇ=êá
ëâ=áå=íÜáë=~êÉ~K
d ÉåÉê~ä=båèì áêáÉë=k çW
=MPTMU=RMS=RMSK====t ÉÉâÇ~ó=a ~óíáã É=Å~ääë=Åçëí=Ré=éäì ë=ì é=íç=Sé=éÉê=ã áåì íÉ=Ñêçã =_q=t ÉÉâÉåÇ=r åäáã áíÉÇK=j çÄáäÉ=~åÇ=çíÜÉê=éêçî áÇÉêë’=ÅÜ~êÖÉë=ã ~ó=î ~êó

Thames Tidal
Breach Hazard Mapping
Breach: Grn02
j ~é=ÅÉåíêÉÇ=çå=k d o =qn PVOUPTVRSO
xo ÉÑW
=hpi NRMNOUbe RSz

qÜáë=ã~é=áë=êÉéêç
ÇìÅÉÇ=Äó=éÉêã
áëëáçå=çÑ=lêÇå~å
ÅÉ=pìêîÉó=çå=ÄÉÜ~äÑ=çÑ=qÜÉ=
`çå íêçääÉê=çÑ=eÉê
=j~àÉëíóD
ë=pí~íáçå~êó=lÑÑáÅÉK=`
êçïå=ÅçéóêáÖÜíK=^ää=êáÖÜíë=êÉëÉêîÉ
ÇK=
båîáêçåãÉåí=^ÖÉåÅó=NMMMOSP
UMI=OMNR
K==rå~ìíÜçêáëÉ
Ç=êÉéêçÇì
Åíáçå=áå
ÑêáåÖÉë=
`êçïå=ÅçéóêáÖÜí
=~åÇ=ã~ó=äÉ~Ç
=íç=éêçëÉÅìíáçå=çê
=Åáîáä=éêçÅÉÉ
ÇáåÖ
ëK

Max Hazard

M

MKR

N
hã

Legend
Max Hazard

M

páíÉ=i çÅ~íáçå=mçäóÖçå

i Éëë=íÜ~å=MKTR=
Ei çï =e ~ò~êÇF
_Éíï ÉÉå=MKTR=~åÇ=NKOR=
Ea ~åÖÉê=Ñçê=p çã ÉF
_Éíï ÉÉå=NKOR=~åÇ=OKMM=
Ea ~åÖÉê=Ñçê=j çëíF
d êÉ~íÉê=íÜ~å=OKMM=
Ea ~åÖÉê=Ñçê=^ ääF

Date Printed

Max Depth

NNLMOLOMNR

"

Max Depth (m)

Max Velocity (m/s)
M=J=MKP

MKOR=J=NKMM

MKP=J=NKM

NKMM=J=NKRM

NKM=J=NKR

NKRM=J=OKMM

NKR=J=OKR

[ =OKMM=

[ =OKR

OMMR

MKU
hã

M

MKQ

MKU
hã

j çÇÉääÉÇ=_êÉ~ÅÜ=i çÅ~íáçå qÜáë=ã ~é=ëÜçï ë=íÜÉ=äÉî Éä=çÑ=ÑäççÇ=Ü~ò~êÇ=íç=éÉçéäÉ=EÅ~ääÉÇ=~=Ü~ò~êÇ=ê~íáåÖF=
áÑ=çì ê=
ÑäççÇ=ÇÉÑÉåÅÉë=~êÉ=ÄêÉ~ÅÜÉÇ=~í=ÅÉêí~áå=äçÅ~íáçåëI=

M=J=MKOR

Scenario
year

MKQ

Max Velocity

Scenario
Annual
Chance

MKRB
EN=áå=OMMF

Ñçê=
~=ê~åÖÉ=çÑ=ëÅÉå~êá
ç ëK==qÜÉ=Ü~ò~êÇ=ê~íáåÖ=ÇÉéÉåÇë=çå=íÜÉ=ÇÉéíÜ=~åÇ=î ÉäçÅáíó=çÑ=ÑäççÇï ~íÉêI=~åÇ=ã ~ñáã ì ã =î ~äì Éë=çÑ=íÜÉëÉ=~êÉ=
~äëç=ã ~ééÉÇK=

qÜÉ=ã ~é=áë=Ä~ëÉÇ=çå=Åçã éì íÉê=
ã çÇÉääáåÖ=çÑ=ëáã ì ä~íÉÇ=ÄêÉ~ÅÜÉë=~í=ëéÉÅáÑáÅ=äçÅ~íáçåëK=b~ÅÜ=ÄêÉ~ÅÜ=Ü~ë=ÄÉÉå=ã çÇÉääÉÇ=
áåÇáî áÇì ~ääó=~åÇ=íÜÉ=êÉëì äíë=Åçã ÄáåÉÇ=íç=ÅêÉ~íÉ=íÜáë=ã ~éK=j ì äíáéäÉ=ÄêÉ~ÅÜÉëI=çíÜÉê=
Åçã Äáå~íáçåë=çÑ=ÄêÉ~ÅÜÉëI=ÇáÑÑÉêÉåí=ëáòÉÇ=íáÇ~ä=
ëì êÖÉë=çê=
ÑäççÇ=Ñäçï ë=ã ~ó=~ää=Öáî É=ÇáÑÑÉêÉåí=êÉëì äíëK=
qÜÉ=ã ~é=çåäó=ÅçåëáÇÉêë=íÜÉ=ÅçåëÉèì ÉåÅÉë=çÑ=~=ÄêÉ~ÅÜI=áí=ÇçÉë=åçí=ã ~âÉ=~åó=~ëëì ã éíáçå=~Äçì í=íÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=
çÅÅì êêá
åÖK==qÜÉ=äáâÉäáÜççÇ=çÑ=~=ÄêÉ~ÅÜ=çÅÅì êêá
åÖ=ï áää=ÇÉéÉåÇ=çå=~=åì ã ÄÉê=
ç Ñ=ÇáÑÑÉêÉåí=Ñ~ÅíçêëI=áåÅäì ÇáåÖ=íÜÉ=ÅçåëíêìÅíáçå=~åÇ=
ÅçåÇáíáçå=çÑ=íÜÉ=ÇÉÑÉåÅÉë=áå=íÜÉ=~êÉ~K=^ =ÄêÉ~ÅÜ=áë=äÉëë=äáâÉäó=ï ÜÉêÉ=ÇÉÑÉåÅÉë=~êÉ=çÑ=~=ÖççÇ=ëí~åÇ~êÇI=Äì í=~=êá
ëâ=çÑ=ÄêÉ~ÅÜáåÖ=
êÉã ~áåëK=
mäÉ~ëÉ=Åçåí~Åí=íÜÉ=bå î áêçåã Éåí=^ÖÉåÅó=Ñçê=
Ñì êíÜÉê=
áåÑçêã~íáçå=çå=Éã ÉêÖÉåÅó=éä~ååáåÖ=~ëëçÅá~íÉÇ=ï áíÜ=ÑäççÇ=êá
ëâ=áå=íÜáë=~êÉ~K
d ÉåÉê~ä=båèì áêáÉë=k çW
=MPTMU=RMS=RMSK====t ÉÉâÇ~ó=a ~óíáã É=Å~ääë=Åçëí=Ré=éäì ë=ì é=íç=Sé=éÉê=ã áåì íÉ=Ñêçã =_q=t ÉÉâÉåÇ=r åäáã áíÉÇK=j çÄáäÉ=~åÇ=çíÜÉê=éêçî áÇÉêë’=ÅÜ~êÖÉë=ã ~ó=î ~êó

Thames Tidal
Breach Hazard Mapping
Breach: Grn04
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The information provided is based on the best data available as of the date of this letter.
You may feel it is appropriate to contact our office at regular intervals, to check whether any amendments/ improvements to the data for this location
have been made. Should you re-contact us after a period of time, please quote the above reference in order to help us deal with your query.
This information is provided subject to the enclosed notice which you should read.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Flood Map Confirmation
The Flood Map for Planning (rivers and the sea):
The Flood Map shows the natural floodplain for areas at risk from river and tidal flooding. The floodplain is specifically mapped ignoring the
presence and effect of defences. Although flood defences reduce the risk of flooding they cannot completely remove that risk as they may be over
topped or breached during a flood event.
The Flood Map shows Flood Zone 3 - areas with a 1% (or 0.5% in tidal areas) chance of flooding in any given year and Flood Zone 2 – areas with a
0.1% chance of flooding in any given year. In addition, the map also shows the location of some flood defences and the areas that benefit from
them.
The Flood Map is intended to act as a guide to indicate the potential risk of flooding. When producing it we use the best data available to us at the
time and also take into account historic flooding and local knowledge. The Flood Map is updated on a quarterly basis to account for any
amendments required. These amendments are then displayed on the internet at http://maps.environment-agency.gov.uk. Select “Flood Map for
Planning (Rivers and Sea).”
At this Site:
The Flood Map shows that this site lies within Flood Zone 3 - with a 0.5% chance of flooding from the sea (tidal flooding) in any given year.
Enclosed is an extract of our Flood Map which shows this information for your area.
Method of production
The Flood Map at this location has been derived using detailed modelling of the Thames Tidal Defences Study completed in March 2006 by
Halcrow Ltd.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
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Website: www.environment-agency.gov.uk

Model Output Data – Thames Estuary 2100
You have requested in-channel flood levels for the tidal river Thames. These have been taken from the Thames Estuary 2100 study completed
by HR Wallingford in 2008. The modelled node closest to your site is 2.46ad; the location of these nodes is also shown on the enclosed map.
The TE2100 plan is now live and within it are a set of levels on which the flood risk management strategy is based. The plan is the overarching flood
management strategy for the Thames Estuary and therefore any development planning should be based on the same underlying data.
What is the difference between the TE2100 levels and the 2008 Joint Probability levels that have previously been provided?
The values of the two sets of levels are very similar for the present day scenario. However, the TE2100 takes into account operation of the Thames
Barrier when considering future levels. The Thames Barrier requires regular maintenance and with additional closures the opportunity for
maintenance will be reduced. When this happens, river levels for which we would normally shut the barrier, will have to be allowed through to
ensure that the barrier is not shut too often. For this reason, levels upstream of the barrier will increase and the tidal walls will need to be heightened
to match. The levels previously provided do not take this scenario into consideration.
Why is there no return period for levels upstream of the barrier?
The levels upstream of the barrier are the highest levels permitted by the operation of the Thames Barrier. If levels and flows are forecast to be any
higher, the Thames Barrier would shut, ensuring that the tide is blocked and the river maintained to a low level. For this reason the probability of any
given water level upstream of the Barrier is controlled and therefore any associated return period becomes irrelevant. The Thames Barrier and
associated defence system have a 1 in 1000 standard which means they ensures that flood risk is managed up to an event that has a 0.1% chance
of occurring in any given year. The probability of water levels upriver is ultimately controlled by operation of the Thames Barrier.
For further information about the Thames Barrier please visit our website at:
http://www.environment-agency.gov.uk/homeandleisure/floods/38353.aspx

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

TE2100 flood levels:
Upstream of the Thames Barrier, the levels provided are the highest levels permitted by the Barrier.
Downstream of the Thames Barrier they are the 1 in 1000 (0.1%) levels.

Location

Greenwich

Node

Easting

Northing

Present Day
Water Level

Future 2065-2100
Water Level

Future 2100
Water Level

2.46

538943

180471

4.67

5.16

5.65

2.46au

539436

180390

4.66

5.15

5.64

2.46ad

539528

180320

4.66

5.15

5.63

2.47

539826

179982

4.65

5.14

5.62

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

TE2100 defence levels:
The table below shows both the current defence level, and the TE2100 plan future defence levels. New development should either include future
defence raising or demonstrate that future raising has been allowed for.
Note: The defence levels near Teddington may be lower than the water levels because they take into account high fluvial events. The defences are
tidal only.

Current Defence Levels
Location

Greenwich

Node

Easting

Northing

Allow for future defence raising (both
banks) to a level of...

Left

Right

2065-2100

2100

2.46

538943

180471

5.18

5.18

5.70

6.20

2.46au

539436

180390

5.18

5.18

5.70

6.20

2.46ad

539528

180320

5.18

5.18

5.70

6.20

2.47

539826

179982

5.18

5.18

5.70

6.20
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Breach Modelling
We have undertaken breach modelling through the Tidal Thames Breach modelling study completed by Halcrow in March 2012. However this site is
not located within the outlines of the models due to the positions of the modelled breaches. Therefore no data from the breach models is applicable
to this site. An extract of the mapping showing the site in relation to the modelled breach outlines has been provided for your information.

Upstream Inundation Modelling
We have undertaken Upstream Inundation modelling through the Tidal Thames Upstream Inundation modelling study completed by Halcrow
in 2011. However this site is not located within the outlines of the models therefore no data from the inundation models is applicable to this site. An
extract of the mapping showing the site in relation to the inundation outlines has been provided for your information.

Defence Details
The design standard of protection of the flood defences in this area of the Thames is 0.1% AEP; they are designed to defend London up to a 1 in
1000 year flood event. The defences are all raised, man-made and privately owned. It is the riparian owners’ responsibility to ensure they are
maintained to a crest level of 5.28m AODN (the Flood Defence Level in this reach of the Thames). We inspect them twice a year to ensure that
they remain fit for purpose. The current condition grade for defences in the area is 2 (Good), on a scale of 1 (very good) to 5 (very poor). For more
information on your rights and responsibilities as a riparian owner, please see our document ‘Living on the edge’ found on our website at:
https://publications.environment-agency.gov.uk/skeleton/publications/default.aspx
Please see the ‘Thames Estuary 2100’ document on our website for the short, medium and long term Flood Risk Management strategy for London:
http://www.environment-agency.gov.uk/homeandleisure/floods/125045.aspx
Areas Benefiting from Flood Defences
This site is within an area benefiting from flood defences, as shown on the enclosed extract of our Flood Map. Areas benefiting from flood defences
(ABDs) are defined as those areas which benefit from formal flood defences specifically in the event of flooding from rivers with a 1% (1 in 100)
chance in any given year, or flooding from the sea with a 0.5% (1 in 200) chance in any given year. In areas protected by the Thames Barrier, the
ABDs also show where defences protect up to the 0.1% (1 in 1000) chance in any given year.
Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

If the defences were not there, these areas would be flooded. An area of land may benefit from the presence of a flood defence even if the defence
has overtopped, if the presence of the defence means that the flood water does not extend as far as it would if the defence were not there.

Historic Flood Data
We hold records of historic flood events from rivers and the sea. Information on the floods that may have affected the area local to your site is
provided below and in the enclosed map (if relevant).
Flood Event Data
1928 - The site was subject to tidal flooding on the night of the 6th and morning of the 7th January. 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 5.04m AODN.
1953 - The site was subject to tidal flooding, due to a storm surge in the North Sea, on the night of the 31st January into the morning of 1st
February. An approximate level in the Thames at the time was 5.26m AODN.
Please note that our records are not comprehensive. We would therefore advise that you make further enquiries locally with specific reference to
flooding at this location. You should consider contacting the relevant Local Planning Authority and/or water/sewerage undertaker for the area.
We map flooding to land, not individual properties. Our historic flood event record outlines are an indication of the geographical extent of an
observed flood event. Our historic flood event outlines do not give any indication of flood levels for individual properties. They also do not imply that
any property within the outline has flooded internally.
Please be aware that flooding can come from different sources. Examples of these are:
-

from rivers or the sea;
surface water (i.e. rainwater flowing over or accumulating on the ground before it is able to enter rivers or the drainage system);
overflowing or backing up of sewer or drainage systems which have been overwhelmed,
groundwater rising up from underground aquifers

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Additional Information
Use of Environment Agency Information for Flood Risk / Flood Consequence Assessments
Important If you have requested this information to help inform a development proposal, then we recommend that you undertake a formal preapplication enquiry using the form available from our website:- http://www.environment-agency.gov.uk/research/planning/33580.aspx
Depending on the enquiry, we may also provide advice on other issues related to our responsibilities including flooding, waste, land contamination,
water quality, biodiversity, navigation, pollution, water resources, foul drainage or Environmental Impact Assessment.
In England, you should refer to the Environment Agency’s Flood Risk Standing Advice and the technical guidance to the National Planning Policy
Framework for information about what flood risk assessment is needed for new development in the different Flood Zones. These documents can be
accessed via:
http://www.environment-agency.gov.uk/research/planning/82587.aspx
https://www.gov.uk/government/publications/national-planning-policy-framework-technical-guidance
You should also consult the Strategic Flood Risk Assessment produced by your local planning authority.
You should note that:
1. Information supplied by the Environment Agency may be used to assist in producing a Flood Risk / Consequence Assessment (FRA / FCA)
where one is required, but does not constitute such an assessment on its own.
2. This information covers flood risk from main rivers and the sea, and you will need to consider other potential sources of flooding, such as
groundwater or overland runoff. The information produced by the local planning authority referred to above may assist here.

3. Where a planning application requires a FRA / FCA and this is not submitted or deficient, the Environment Agency may well raise an
objection.
4. For more significant proposals in higher flood risk areas, we would be pleased to discuss details with you ahead of making any planning
application, and you should also discuss the matter with your local planning authority.
Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk

Development and Flood risk
Finished floor levels using TE2100 levels
We now issue water levels from the TE2100 project as part of data requests. Developers should use these levels as part of their flood risk
assessments for elements impacted by in-river levels, for example defence crest heights etc. We are in the process of carrying out revised breach
modelling for the floodplains based on these new in-river levels. Until this new breach modelling is available, developers may continue to use our
existing (2008) breach modelling levels to inform their flood risk assessments and to set finished floor levels in developments at residual risk (where
this data is available). Developers should be aware that these levels will be changing in the future and are likely to result in recommended finished
floor levels being set at a higher level to that currently used. Developers may wish to undertake their own updated breach modelling using our
TE2100 data, which we can supply on request where available.
Surface Water
Managing the risk and responding to surface water flooding is a role for Lead Local Flood Authorities. The Environment Agency was funded by the
government to produce new national surface water maps, which went live on our website from December 2013. See http://maps.environmentagency.gov.uk and select “Risk of Flooding from Surface Water”. We have produced these maps for the whole country and have worked with Lead
Local Flood Authorities to incorporate their local surface water flood risk information where this is available.

Apollo Court, 2 Bishop Square Business Park, St Albans Road West, Hatfield, Hertfordshire, AL10 9EX
Customer services line: 03708 506 506
Email: HNLenquiries@environment-agency.gov.uk
Website: www.environment-agency.gov.uk
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Thames Tidal Breach Modelling
A modelled representation of tidal breaches
along the Thames from Teddington to the
Mar Dyke and River Darent, based on low
floodplain topography. For hard defences
breaches are set at 20 m wide; for soft
defences, breaches are 50 m wide. In both
cases, defences are assumed to breach down
to the ground level behind the defence.
The modelling is based on the Extreme Water
Levels 2008 (current year 2005), and includes
0.5% (1 in 200) chance in any year. In the
case of breaches downstream of the Thames
Barrier, the 1 in 200 year plus climate change
event (2107 epoch) was also modelled.
© Environment Agency copyright and / or database rights 2014. All rights reserved. © Crown Copyright and database right 2014. All rights
reserved. Ordnance Survey licence number 100026380.
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Thames Upstream Inundation Modelling
The enclosed map shows the extent of the
1 in 200 & 1 in 1000 return period results for
the Tidal Thames Upstream Inundation
modelling study completed by Halcrow in
2011.
It was modelled based on the depths,
velocity & water surface levels as per the
results of the Flood Zones modelling done
by Halcrow in 2006.
However the scenario is that the Thames
Barrier is operational but all linear defences
have been removed. It uses the joint
probability levels calculated in 2008 and
only provides data for embayments
upstream of the Thames Barrier.
© Environment Agency copyright and / or database rights 2014. All rights reserved. © Crown Copyright and database right 2014. All rights
reserved. Ordnance Survey licence number 100026380.

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk

Silvertown Tunnel
Appendix 16.A Flood Risk Assessment
Document Reference: 6.3.16.1

Annex B – Breach Modelling Technical Note

Silvertown Tunnel
Appendix 16 A Annex B
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1.

INTRODUCTION

1.1

Overview

1.1.1

Transport for London ‘TfL’ has commissioned Arcadis Consulting (UK)
Limited (Arcadis) to undertake bespoke breach modelling of the River
Thames defences. The modelling aims to quantify residual flood risk from
the tidal Thames to the proposed Silvertown Tunnel Scheme and to quantify
any impacts that the Scheme may have on third party land.

1.1.2

The Scheme comprises the construction of a twin bore road tunnel providing
a new connection between the A102 Blackwall Tunnel Approach on the
Greenwich Peninsula (Royal Borough of Greenwich) and the Tidal Basin
roundabout junction on the A1020 Lower Lea Crossing/Silvertown Way
(London Borough of Newham). The Silvertown Tunnel would be
approximately 1.4km long.

1.1.3

As part of a previous assessment commissioned by the Environment Agency
(EA), CH2M Hill developed a number of 1D-2D ISIS-TUFLOW breach
models of the River Thames defences. During this assessment a breach
2km east of the southern portal of the Scheme near the Anchor and Hope
public house (NGR 540950 179140) was simulated. CH2M Hill also
simulated a defence breach adjacent to the northern portal of the Scheme,
just south of North Woolwich Road (NGR 539930 180170). These breach
models have been modified to include the Silvertown Tunnel Scheme using
topography provided by Atkins Global, the Scheme designers, to quantify
residual flood risk associated with defence breach to the proposed
Silvertown Tunnel Scheme. Figure 1-1 illustrates the modelled breach
locations.

1.1.4

The previous breach models simulated a 1 in 200 year (0.5% Annual
Exceedance Probability) flood event in the River Thames. The models were
run to represent baseline (represented by the year 2005 as agreed with the
EA and as applied in CH2M Hill breach modelling) flood levels and also to
represent the predicted impacts of climate change on flood water levels for
two future time horizons (2065 and 2115). These time horizons were
selected to tie into scenarios considered in the Thames Estuary 2100 Plan
(Environment Agency, 2012) and are appropriate to the development lifetime
of the Scheme.
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1.1.5

Existing breach models were licensed for use in this study by the EA and
have been used to simulate the following baseline and post development
scenarios:
 Northern Portal – represents residual flood risk to the land within the
Order Limits and surrounding area to the north of the River Thames
without and with the Scheme in place. A breach of the Thames
defences at a location just south of Bell Lane at NGR 539930 180170,
illustrated in Figure 1-1 has been assessed, as agreed with the EA.
 Southern Portal Breach location 1 – represents residual flood risk to
the land within the Order Limits and surrounding area to the south of
the River Thames without and with the Scheme in place. A breach of
the Thames defences at a location just north of Anchor and Hope Lane
at NGR 539930 180170, illustrated in Figure 1-1 has been assessed,
as agreed with the EA.
 Southern Portal Breach location 2 - An alternative breach location at
NGR 539100, 178970, to the south of the building occupied by MDM
Props Ltd, off Morden Wharf Road has been assessed. This location
was selected due to the low ground levels behind the defence at this
location and its close vicinity to the Scheme.
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Figure 1-1 Silvertown tunnel modelled breach locations (Order limits
shown in red)

1.1.6

This technical note summarises the results of these model simulations and
outlines the predicted impacts of the Scheme on breach floodwater extents
and depths both within the Order Limits (onsite) and to third party land.

1.2

Data Sources

1.2.1

The following data was collected and used to develop the breach models:
 GIS Shp. file ‘Silvertown_LevelS’ representing proposed ground levels
post development of the Scheme. This data was supplied by Atkins
Global, the Scheme designers, in June 2015. The Shp. file provided
ground level data in the form of a 10m grid, with more detail in key local
areas within the Order Limits.
 Existing 1D-2D ISIS-TUFLOW breach models of the River Thames
defences developed by CH2M Hill provided in July 2015.
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 Existing breach hydrology, in the form of inflow hydrographs, was
supplied in July 2015, in IED format, for the 2005, 2065 and 2115 0.5%
AEP flood events.
1.3

Methodology
Model Software

1.3.1

The breach models have been built and run using the following software
versions, which are the same versions used by CH2M Hill:
 ISIS Version 3.7
 TUFLOW version 2013-12-AD-iDP-w64
Northern Portal Baseline Model

1.3.2

A new baseline model was created by modifying the existing 1D-2D ISISTUFLOW model developed by CH2M Hill. No change to the breach location
was made. However, the code layer (which defines the spatial extent of the
model domain) was trimmed to help reduce model run times. Also a HT
boundary (a layer via which flow can enter and leave the model domain) was
removed as it had no data associated with it. The new TUFLOW file
2d_bc_hxe_dok_br1_003.MIF was created as a result of these changes.
Southern Portal Baseline Model (Breach location 1)

1.3.3

No change to the breach location was made. However, the code layer was
trimmed to help reduce model run times, creating the following new
TUFLOW file: 2d_bc_hxe_Green_v03.MIF.
Southern Portal Baseline Model (Breach location 2)

1.3.4

The breach location in this model was modified to represent a breach further
west and to the south of the Scheme compared to breach location 1. A
number of model files were therefore modified, as detailed in Table 1-1, and
the code layer was also trimmed to improve model run times. The
hydrograph used at breach location 1 was applied to breach location 2.

1.3.5

The new files created for the Southern Portal pre-development breach
location 2 scenario are summarised in Table 1-1.
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Table 1-1 Silvertown tunnel southern portal breach location 2 – model
new files
TUFLOW File Name

Description

2d_bc_hxe_Green_v03.MIF

The code layer was trimmed to help reduce
model run times. This is also the same code
layer used in the southern portal breach
location 1 model as these models share the
same geographical domain.

2d_Zplg_Breach_Grn3_v2.MIF Zplg was moved to represent the new
breach location.
2d_bc_Sx_L_Green3_v3.MIF

SX connection was moved to represent the
new breach location.

1d_nd_Green3_v2.MIF

1D breach node was moved to represent
the new breach location.

Northern Portal Post Development Model
1.3.6

A post-development model was created to represent the ground terrain once
the Scheme is in place by modifying the northern portal baseline model.
Proposed ground levels were provided by Atkins Global in GIS Shp. file
format. A new ground model in the form of an .asc file was created using this
data and stamped on top of the existing ground model. A new materials
layer, which represents the Manning’s ‘n’ (roughness coefficient) value of the
ground terrain, was also developed. This layer defines the resistance to
floodwater flow as water moves across the ground terrain.

1.3.7

The following new model files were therefore created:
 SilvertownMat_01.MIF, representing the Manning’s ‘n’ values
associated with the post development scenario, and,
 Silvertown_Levels_03DTM_trim.asc representing the post development
ground model.

Page 11 of 31

Silvertown Tunnel
Appendix 16 A Annex B
PINS Reference Number: 6.3.16.1

1.4

Model Results
Northern Portal – baseline results

1.4.1

Figure 1-2 illustrates of predicted floodwater extents and depths as a result
of the simulated northern portal breach during the baseline 2005 scenario.
The Order Limits are marked in red and the tunnel alignment is shown in
black. As illustrated, water emanates from the breach to flow in an easterly
direction along North Woolwich Road until it reaches the roundabout junction
with Connaught Bridge Road. Water depths range from 0.01 – 0.45m along
North Woolwich Road and reach depths of up to 0.85m in the industrial area
close to Bell Lane. The model results also indicate that no flooding occurs
within the Order Limits.
Figure 1-2 Modelled flood depths in the northern portal 2005 baseline
scenario (for the 1 in 200 year)
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1.4.2

Figure 1-3 shows predicted floodwater extents and depths as a result of the
simulated northern portal breach during the baseline 2065 scenario. As
illustrated floodwater follows the same route as in the 2005 scenario,
however the flood extent is larger and predicted floodwater depths are
greater, with flooding predicted along North Woolwich Road, the industrial
area close to Bell Lane and residential properties in Boxley Street, Fort
Street and Mill Road, amongst others. The model results also indicate that
minor flooding would occur within south eastern parts of the Order Limits
with floodwater depths ranging from 0.01m to 0.55m. The deepest flooding is
predicted where water ponds at a localised depression in the topography.
Figure 1-3 Modelled flood depths in the northern portal 2065 baseline
scenario (for the 1 in 200 year)
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1.4.3

Figure 1-4 illustrates predicted flood extent and depths created using the
results of the northern portal 2115 baseline model run. The predicted extent
of flooding is very similar to the 2065 event; however, there is a predicted
increase in floodwater depths. The model results also indicate that flooding
would occur within the south eastern parts of the Order Limits, with
floodwater reaching a maximum depth of 0.8m.
Figure 1-4 Modelled flood depths in the northern portal 2115 Predevelopment Scenario (for the 1 in 200 year)
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Northern Portal – Post development results
1.4.4

Figure 1-5 shows the predicted flood depths for the northern portal 2005 post
development scenario. There is no increase in predicted flood extents or
floodwater depths when compared to the baseline 2005 scenario. This is
illustrated in Drawing B1 of this Annex which shows the depth difference
between these two scenarios.
Figure 1-5 Modelled flood depths in the northern portal 2005 post –
development scenario (for the 1 -200 year)
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1.4.5

Figure 1-6 shows the predicted flood map for the northern portal 2065 post
development scenario. In line with the baseline simulation, flooding is
predicted along North Woolwich Road, the industrial area close to Bell Lane
and residential properties in Boxley Street, Fort Street and Mill Road.
Flooding of the south eastern part of the site is also predicted.
Figure 1-6 Modelled flood depths in the northern portal 2065 post –
development scenario (for the 1 in 200 year)

1.4.6

Drawing B2 of this Annex shows the impact of the Scheme on baseline
floodwater depths. The model results show that a minor decrease in
floodwater depths is predicted, ranging from 0.01m to 0.02m, along North
Woolwich Road. Also, within the Order Limits a minor increase (0.01m) in
floodwater depths is predicted in the post development scenario. These
minor changes in predicted water levels are within model tolerance, given
the resolution of the ground terrain data used in the models. It is therefore
concluded there is no measurable change in baseline flood conditions
following development of the Scheme.
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1.4.7

Figure 1-7 shows the predicted flood depth map for the northern portal 2115
post development scenario. Modelled floodwater extents are very similar to
the baseline scenario. Drawing B3 of this Annex shows the impact of the
Scheme on baseline floodwater depths. The model results show that there is
a small increase in floodwater depths, ranging from 0.01m to 0.05m, along
North Woolwich Road. Also, a minor increase in flood depths (around 0.01m)
is predicted within the Order Limits. However, reductions in floodwater levels
are predicted along Connaught Road (0.01m to 0.02m) and the neighbouring
residential area (0.01m to 0.07m). However, again given the resolution of the
ground terrain data used in the models changes in flood levels of this order
of magnitude are within model tolerance.
Figure 1-7 Modelled flood depths in the northern portal 2115 post –
development scenario (for the 1 in 200 year)
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Southern Portal – baseline results
Breach Location 1
1.4.8

Figure 1-8 shows the predicted flood depth map for the southern portal
breach location 1 2005 baseline scenario. Hydraulic modelling illustrates that
water emanates from the breach location and flows in a southerly direction
along Anchor and Hope Lane until it reaches the A206, where water flows in
a westerly direction. Water depths range from 0.05m to 0.5m. Generally the
predicted water depths are at the lower end of this range being mainly
shallow, with deeper water only in localised depressions in the topography.
No flooding within the Order limits is predicted in this scenario.
Figure 1-8 Modelled flood depths in the southern portal 2005 breach
location 1 baseline scenario (for the 1 in 200 year)
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1.4.9

Figure 1-9 below presents the predicted flood depth map for the southern
portal 2065 breach location 1 baseline scenario. There is predicted flooding
along the Anchor and Hope Lane, A206 and A102, residential and
commercial areas including Greenwich Shopping Park. Some flooding of
residential properties along Tunnel Avenue and Troughton Road is also
predicted and floodwater depths in this area are predicted to vary between
0.1m and 0.7m. In other areas baseline floodwater depths exceed 1m and
are more than 2m in a few very localised areas, where ground levels are
lowest.

1.4.10 No flooding within the Order Limits is predicted during this event, however
shallow flooding (up to 0.3m) is predicted of the land adjacent to the south
west boundary of the Order Limits (indicated in Figure 1-9).
Figure 1-9 Modelled flood depths in the southern portal breach location
1 2065 baseline scenario (for the 1 in 200 year). Yellow circle indicates
shallow flooding just within the application site boundary.
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1.4.11 Figure 1-10 illustrates predicted flood depths for the southern portal breach
location 1 2115 baseline scenario. There is predicted flooding along the
Anchor and Hope Lane, A206 and A102 and significant flooding of the
buildings located off Anchor and Hope Lane is also predicted, with flood
depths ranging from 0.5m to 1m.
1.4.12 The majority of land within the Order Limits would be flood free during this
event. However, some flooding is predicted with water depths ranging from
0.01m to 0.7m, the higher levels being experienced along the boundary with
the A102.
Figure 1-10 Modelled flood depths in the southern portal breach
location 1 2115 baseline scenario (for the 1 in 200 year)
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Southern Portal – post development results
Breach Location 1
1.4.13 In the 2005 post development scenario there is no increase in predicted
flood extents or floodwater depths when compared to the baseline 2005
scenario (Figure 1-8).
1.4.14 In the 2065 time horizon baseline and post development scenario results are
compared in Drawing B5 of this Annex and the flood extents and depths
predicted in the post development scenario are presented in Figure 1-11.
There is generally no difference in flood extents or floodwater depths.
Exceptions are a very localised area near Boord Street, where proposed
changes to the ground terrain result in baseline floodwater depth increases,
and a larger area of land bounded by the A102, Millennium Way and
Blackwall Lane, where a marginal reduction in baseline floodwater depths
are predicted (of up to 0.1m) due to these land profile changes. No flooding
of land within the Order Limits is predicted during this event.
Figure 1-11 Modelled flood depths in the southern portal breach
location 1 2065 post – development scenario (for the 1 in 200 year)

1.4.15 Drawing B6 of this Annex shows the difference between baseline and post
development model results for the 2115 time horizon and the flood extents
and depths predicted in the post development scenario are presented in
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Figure 1-12. Increases and reductions in baseline floodwater levels are
predicted. Following development of the Scheme, baseline water level
increases (up to a maximum of 0.2m) are predicted on land bounded by the
A102, Millennium Way and Blackwall Lane, in addition to localised areas off
Tunnel Avenue.
1.4.16 Within the Order Limits flooding is predicted on an area of the site that was
flood free in the baseline scenario. This area is located to the west of the
existing gas storage tower, where land has been re-profiled, with existing
ground levels lowered to accommodate the tunnel entrance and approaches.
At this location floodwater depths exceeding 1m are predicted. Baseline
water level decreases are predicted along the A102, with typical reductions
of up to 0.5m and floodwater does not travel as far north the A102 as in the
baseline scenario, with this water instead ponding within the Order Limits in
areas where the baseline topography has been lowered.
Figure 1-12 Modelled flood depth map for the southern portal breach
location 1 2115 post – development scenario (for the 1 in 200 year)
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Southern Portal – baseline results
Breach Location 2
1.4.17 Figure 1-13 is the flood depth map for the southern portal breach location 2
2005 baseline scenario. As illustrated, water emanates from the breach and
flows in a north westerly direction through the industrial area located off
Morden Wharf Road. Floodwater depths range from 0.25m to 0.8m. No
flooding within the Order Limits is predicted in this scenario.
Figure 1-13 Modelled flood depths in the southern portal breach
location 2 2005 baseline scenario (for the 1 in 200 year)
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1.4.18 Figure 1-14 shows predicted flood depths for the southern portal breach
location 2 baseline scenario in the 2065 time horizon. There is predicted
flooding of the industrial area located off Morden Wharf Road, along the
A102 and between Blackwall Lane and Millennium Way. As illustrated, some
flooding within the Order Limits, along its border with the A102, is predicted
in this scenario. Floodwater depths within the Order Limits range from 0.01m
to 0.6m.
Figure 1-14 Modelled flood depths in the southern portal breach
location 2 2065 baseline scenario (for the 1 in 200 year)
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1.4.19 Figure 1-15 illustrates the predicted flood depth map for the southern portal
breach location 2 baseline for the 2115 time horizon. There is predicted
flooding of the industrial area located off Morden Wharf Road, along which
water flows in a westerly direction. Flooding is also predicted along the A102
and between Blackwall Lane and Millennium Way with floodwater depths
ranging from 1m to 1.6m. As illustrated, some flooding within the Order
Limits, along its border with the A102, is predicted in this scenario.
Floodwater depths range to a maximum of approximately 0.8m.
Figure 1-15 Modelled flood depths in the southern portal breach
location 2 2115 baseline scenario (for the 1 in 200 year)

Southern Portal – post development results
Breach Location 2
1.4.20 No difference between baseline and post development flood extents or
floodwater depths are predicted in the current (2005) location 2 breach event
and no flooding within the Order limits is predicted in this scenario.
1.4.21 The impact of the Scheme during the 2065 time horizon is illustrated in
Drawing B8 of this Annex and the flood extents and depths predicted in the
post development scenario are presented in Figure 1-16. Increases and
reductions in baseline floodwater levels are predicted. Following
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development of the Scheme, baseline water level increases (up to a
maximum of 0.2m) are predicted on land bounded by the A102, Millennium
Way and Blackwall Lane, in addition to a small section of Blackwall Lane
itself. Two very localised areas off Tunnel Avenue are also predicted to be
impacted by more significant baseline flood level increases of up to 0.5m.
1.4.22 Within the Order Limits flooding is predicted on an area of the site that was
flood free in the baseline scenario. This area is located to the west of the
existing gas storage tower, where land has been re-profiled, with existing
ground levels lowered to accommodate the tunnel entrance and approaches.
At this location floodwater depths exceeding 1m are predicted.
1.4.23 Baseline water level decreases are predicted along the A102 and Tunnel
Lane, with typical reductions of up to 0.5m, and floodwater does not travel as
far north along the A102 as in the baseline scenario, with this water instead
ponding within the Order Limits where ground levels would be re-profiled to
grade down into the tunnel entrance.
Figure 1-16 Modelled flood depths in the southern portal breach
location 2 2065 post – development scenario (for the 1 in 200 year)
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1.4.24 The impact of the Scheme during the 2115 time horizon is illustrated in
Drawing B9 of this Annex and the flood extents and depths predicted in the
post development scenario are presented in Figure 1-17.
1.4.25 Increases and reductions in baseline floodwater levels are predicted.
Following development of the Scheme, baseline water level increases (up to
a maximum of 0.1m) are predicted on land bounded by the A102, Millennium
Way and Blackwall Lane, in addition to a small section of Blackwall Lane and
Bugsby’s Way and residential properties off Tunnel Avenue. Within the
Order Limits land to the west of the existing gas storage tower would be
flooded in this scenario, whilst being flood free in the baseline scenario.
Floodwater depths would exceed 2m in some locations.
1.4.26 Baseline water level decreases are predicted along other parts of Blackwall
Lane and along the A102, with a maximum reduction of around 0.5m.
Residential properties off Tunnel Avenue are also predicted to benefit from a
minor reduction (circa 0.2m) in baseline flood levels. This water instead
ponds within the Order Limits at the entrance at the tunnel where ground
levels would be re-profiled to grade down into the tunnel entrance.
Figure 1-17 Modelled flood depths in the southern portal breach
location 2 2115 post development scenario (for the 1 in 200 year)
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1.5

Summary and Conclusions

1.5.1

Key model results are summarised in Table 1-2, Table 1-3 and Table 1-4,
with baseline / post development difference plots provided in the Drawings
attached to this Annex.
Table 1-2 Northern Portal – summary of modelling results
Modelled scenario & Summary of flood
figure reference
risk to the Scheme

Impact of the Scheme

2005:

No flooding within the
Order limits.

No impact on baseline
floodwater depths or
extents, either within or
beyond the Order
limits.

Flooding would occur
within south eastern
parts of the Order
Limits with floodwater
depths ranging from
0.01m to 0.55m.

Minor increase (0.01m)
in floodwater depths
within the Order limits.
On third party land max
increases of 0.02m
predicted, with max
baseline flood level
reductions of 0.02m in
other areas.

Flooding would occur
within south eastern
parts of the Order
Limits with floodwater
depths ranging to a
max of 0.8m.

Minor increase (0.01 0.05m) in floodwater
depths within the Order
Limits. On third party
land max increases of
0.05m predicted, with
baseline flood level
reductions of up to
0.07m in other areas.

Fig 1-2 baseline
Fig 1-5 post
development
Drawing B1 –
difference plot
2065:
Fig 1-3 baseline
Fig 1-6 post
development
Drawing B2 –
difference plot
2115:
Fig 1-4 baseline
Fig 1-7 post
development
Drawing B3 –
difference plot
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Table 1-3 Southern Portal Breach location 1 – summary of modelling
results
Modelled Scenario

Summary of
Baseline Flood Risk

Impact of the
Scheme (within and
beyond Order limits)

2005:

No flooding within the
Order limits.

No impact on baseline
floodwater depths or
extents, either within or
beyond the Order
Limits.

No flooding within the
Order Limits, shallow
(up to 0.3m) flooding
of land adjacent to the
south east boundary
of the Order Limits.

There is little
difference in flood
depths/extents, with
baseline levels
generally varying
between +0.1m and 0.1m within and
beyond the Order
Limits.

The majority of the
application site would
be flood free during
this event. Some
flooding along
boundary with the
A102, to depths of
0.01m to 0.7m.

Within the Order Limits
significant flooding is
predicted in an area
that was flood free in
the baseline scenario.
This is at the entrance
to the tunnel portal
where flood water
depths are predicted of
up to 1m. Flooding no
longer occurs along
the northern section of
the A102 and baseline
flood levels are
reduced along the
remainder of the A102
as water now ponds
are the entrance to the
tunnel.

Fig 1-8 baseline

2065:
Fig 1-9 baseline
Fig 1-11 post
development
Drawing B5 –
difference plot
2115:
Fig 1-10 baseline
Fig 1-12 post
development
Drawing B6 –
difference plot
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Table 1-4 Southern Portal Breach location 2 – summary of modelling
results
Modelled Scenario

Summary of
Baseline Flood Risk

Impact of the
Scheme (within and
beyond Order limits)

2005:

No flooding within the
Order Limits.

No impact on baseline
floodwater depths or
extents, either within or
beyond the red line
boundary.

Flooding within the
Scheme along its
boundary with the
A102. Floodwater
depths range
approximately from
0.01 to 0.6m.

Within the Order Limits
flooding is predicted at
the entrance of
Silvertown tunnel
which was flood free in
the baseline scenario,
with depths exceeding
1m. Elsewhere there
are reductions in
baseline floodwater
levels and extents,
particularly along the
A102 as water now
ponds at the entrance
of Silvertown Tunnel.

Flooding within the
Scheme along its
boundary with the
A102 is predicted in
this scenario.
Floodwater depths
range approximately
from 0.01 to 0.8m.

Within the Order Limits
flooding is predicted at
the entrance of
Silvertown tunnel
which was flood free in
the baseline scenario,
with depths exceeding
2m. Elsewhere there
are reductions in
baseline floodwater

Fig 1-13 baseline
Fig 1-15 post
development

2065:
Fig 1-14 baseline
Fig 1-16 post
development
Drawing B8 –
difference plot

2115:
Fig 1-17 post
development
Drawing B9 –
difference plot
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Modelled Scenario

Summary of
Baseline Flood Risk

Impact of the
Scheme (within and
beyond Order limits)
levels and extents,
particularly along the
A102 as water now
ponds at the entrance
of Silvertown Tunnel.

1.5.2

The modelling results demonstrate that during the lifetime of the Scheme,
land at the southern tunnel portal would be subject to residual flood risk in
the unlikely event of a failure of the River Thames defences. Flooding to
relatively considerable depths is predicted and it is concluded that during the
operational lifetime of the Scheme the southern portal area will rely on the
existing river walls to protect the asset from flood risk. At the northern portal
the Scheme is at low residual risk of flooding to 2115.
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