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1.1 15/11/2016 David Rowe (TfL
Lead Sponsor)

Paragraph
16.4.33 16.4.36
and Table 16-10
and Table 16-11
have been
updated to
include the
potential change
in concentration
of contaminants
due to dredging
activities at
Silvertown in
addition to
background
levels of
contamination, as
requested by the
EA in RR-299. In
addition
paragraphs
16.6.13 and
16.6.15 have
been updated to
reflect theses
updates in the
‘river water
quality’
assessment. The
cross references
throughout the
documents have
been updated
accordingly.
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List of Abbreviations
ABD

Area Benefitting from Defences

ABPmer

ABP Marine Environmental Research

AEP

Annual Exceedance Probability

AOD

Above Ordnance Datum

BGS

British Geological Survey

BOD

Biological Oxygen Demand

BSI

British Standards Institute

Cefas

Centre for Environment, Fisheries and
Aquaculture Science

CEMP

Construction Environmental
Management Plan

CIRIA

Construction Industry Research and
Information Association

CLR

Contaminated Land Report

CMS

Construction Method Statement

CoCP

Code of Construction Practice

COD

Chemical Oxygen Demand
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CoP

Code of Practice

CSOs

Combined Sewer Overflows

DB

Drainage Board

DCO

Development Consent Order

Defra

Department for Environment, Food and
Rural Affairs

DMRB

Design Manual for Roads and Bridges

DTI

Department of Trade and Industry

EA

Environment Agency

EAL

Emirates Air Line

EC

European Commission

EIA

Environmental Impact Assessment

ELWA

East London Waste Authority

EPA

Environmental Protection Act 1990

EQS

Environmental Quality Standard

ES

Environmental Statement
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EU

European Union

FRA

Flood Risk Assessment

FWEP

Flood Warning and Evacuation Plan

GLA

Greater London Authority

HMV

Heavily Modified Waterbodies

LoD

Limits of Deviation

MAGIC

Multi-Agency Geographic Information
for the Countryside

MHWS

Mean High Water Spring

MMO

Marine Management Organisation

MPS

Marine Policy Statement

NN NPS

National Networks National Policy
Statement

NPPF

National Planning Policy Framework

NPS

National Policy Statement

OS

Ordnance Survey

OSPAR

The Convention for the Protection of the
Marine Environment in the North-East
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Atlantic (1992)

PAH

Polyaromatic Hydrocarbons

PCBs

Polychlorinated Biphenyl

PLA

Port of London Authority

PPG

Planning Policy Guidance

SFRA

Strategic Flood Risk Assessment

SSC

Suspended Sediment Concentrations

SuDS

Sustainable Drainage Systems

TBM

Tunnel Boring Machine

WAC

Waste Acceptance Criteria

WFD

Water Framework Directive
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Glossary of Terms
Abstraction

Removal of water from surface water or
groundwater, usually by pumping.

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%.

Aquifer

A body of permeable rock that is capable
of storing significant quantities of water; is
underlain by impermeable material, and
through which groundwater moves.

Balancing Pond

A balancing Pond is a drainage system
used to control flooding by temporarily
storing flood waters.

Beneficial use

•

Ecological benefit or land
reinstatement / landscaping: The
activity will assist in ecological
benefit and/or help to facilitate an
approved change/alteration in land
use or form.

•

Works (linked to a consented
planning activity or permit) that aims
to restore, enhance or be part of a
land management scheme i.e.
landfill or quarry.

•

Reduce the requirement for
alternative material (waste or not) to
be used for the purposes of any
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such Scheme.

Blackwall Tunnel

An existing road tunnel underneath the
River Thames in east London, linking the
London Borough of Tower Hamlets with
the Royal Borough of Greenwich,
comprising two bores each with two lanes
of traffic.

Breach Scenario

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

Chemical Status

An expression of the pollutants within the
water. Waters with good chemical status
are those with concentrations of
pollutants that do not exceed the
environmental limit values specified in the
Water Framework Directive.

Code of Construction Practice

The Code of Construction Practice
contains a series of measures and
standards of work to be applied to the
construction of a project ensuring a
consistent approach to the management
of construction activities.

Construction Environmental Management
Plan

A Construction Environmental
Management Plan sets out the intended
methods of the effective management of
potential environmental impacts arising
during the construction of a project.

Contractor

Anyone who directly employs or engages
construction workers or manages
construction work. Contractors include
sub-contractors, any individual selfemployed worker or business that carries
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out, manages or controls construction
work.
Controlled Waters

These are fully defined in Section 104 of
the Water Resources Act 1991. They
include in summary:
1.

2.

3.

Relevant territorial waters which
extend seaward for three miles from
the low-tide limit from which the
territorial sea adjacent to England
and Wales is measured.
Coastal waters from the low-tide
limit to the high-tide limit or freshwater limit of a river or watercourse.
Inland freshwaters
o

o

o

o

4.

Natural and artificial lakes,
ponds, reservoirs, rivers or
watercourses above the freshwater limit
Natural and artificial
underground rivers and
watercourses
Surface water sewers, ditches
and soakaways that discharge
to surface or groundwater
It also includes those that may
be currently dry.

Groundwaters– any waters
contained in underground strata

Cut-and-Cover

A form of construction usually involving in
situ reinforced concrete, where a tunnel is
built within an excavation which is
undertaken from the ground surface.

Determinand

A constituent or property of water that is
determined, or estimated, in a sample

Dewatering

The process of removing groundwater
from an aquifer.
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Ecological Status

An expression of the structure and
functioning of aquatic ecosystems
associated with surface waters. Such
waters are classified as being of good
ecological status when they meet the
requirements of the Water Framework
Directive.

Excavated Material

Ground or other material removed during
a construction process, usually by
mechanical means.

Freeboard

The margin (difference) between the
maximum floodwater level and the
minimum crest elevation of a flood
defence

Good Ecological Status

The objective for a surface water body to
have biological, structural and chemical
characteristics similar to those expected
under nearly undisturbed conditions

Good Status

A general term meaning the status
achieved by a surface water body when
both the ecological status and its
chemical status are at least good or, for
groundwater, and when both its
quantitative status and chemical status
are at least good.

Groundwater

Defined by the European Commission
groundwater Directive (80/68/EEC) as "all
water which is below the surface of the
ground in the saturation zone and in
direct contact with the ground or subsoil".

Hydrogeology

Hydrogeology is the area of geology that
deals with the distribution and movement
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of groundwater in the soil and rocks of the
Earth's crust.
Intertidal

The area of a shore which is covered at
high tide and uncovered at low tide.

OSPAR

OSPAR is the mechanism by which 15
Governments & the EU cooperate to
protect the marine environment of the
North-East Atlantic. OSPAR started in
1972 with the Oslo Convention against
dumping and was broadened to cover
land-based sources and the offshore
industry by the Paris Convention of 1974.
These two conventions were unified, updated and extended by the 1992 OSPAR
Convention. The new annex on
biodiversity and ecosystems was adopted
in 1998 to cover non-polluting human
activities that can adversely affect the
sea. The fifteen Governments are
Belgium, Denmark, Finland, France,
Germany, Iceland, Ireland, Luxembourg,
The Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and United
Kingdom. OSPAR is so named because
of the original Oslo and Paris
Conventions ("OS" for Oslo and "PAR" for
Paris).

PAH

PAHs, (polycyclic aromatic hydrocarbons)
are hydrocarbons - organic compounds
containing only carbon and hydrogen that
are composed of multiple aromatic rings.
They are found in fossil fuels (oil and
coal) and in tar deposits, and are
produced, generally, when insufficient
oxygen or other factors result in
incomplete combustion of organic matter.
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Pathway

PCB

The route by which potential
contaminants may reach receptors.
A polychlorinated biphenyl is a synthetic
organic chemical compound of chlorine
attached to biphenyl, which is a molecule
composed of two benzene rings.
Polychlorinated biphenyls were widely
used as dielectric and coolant fluids in
electrical apparatus, cutting fluids for
machining operations. Due to PCBs'
environmental toxicity and classification
as a persistent organic pollutant, PCB
production was banned by the United
States Congress in 1979.

Pollution Prevention Guidelines

Best practice guidelines set out by the
Environment Agency to advise industry
and public on legal responsibilities and
good environmental practice.

Polyaromatic Hydrocarbons (PAH)

PAHs, also polyaromatic hydrocarbons
are hydrocarbons organic compounds
containing only carbon and hydrogen that
are composed of multiple aromatic rings.
They are found in fossil fuels (oil and
coal) and in tar deposits, and are
produced, generally, when insufficient
oxygen or other factors result in
incomplete combustion of organic matter.

Polychlorinated Biphenyl (PCBs)

A polychlorinated biphenyl is a synthetic
organic chemical compound of chlorine
attached to biphenyl, which is a molecule
composed of two benzene rings.

Probable effect levels (PELs)

An indictor from the Canadian Sediment
quality guidelines, that provide a basic
indication on the degree of contamination
and likely impact on ecology.
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The guidelines define three ranges of
chemical concentrations with regard to
biological effects, with concentrations
above the PELs indicating the probable
effect range within which adverse effects
frequently occur.
Proximity Principle

Requirement to manage, treat and/or
dispose of waste close to the waste
source in order to reduce environmental
impacts.

Reception Chamber

A cofferdam or other underground space
created to receive a TBM which has been
used to construct a bored tunnel.

River Transport

Transport of materials associated with the
Scheme by river to or from locations
within the Works Areas or within 4km of
the Works Areas.

Secant Piles

Interlocking circular concrete piles often
used to form earth retaining or foundation
structures.

Silt

The generic term for particles with a grain
size of 4-63mm, i.e. between clay and
sand.

Site Waste Management Plan (SWMP)

A document that outlines how the
Scheme will reduce, manage, and
dispose of its solid waste.

Spoil

The material excavated by the Tunnel
Boring Machine during the construction of
the tunnel.
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Subtidal

The portion of the shore which lies below
the level of mean low water for spring
tides. Normally it is covered by water at
all states of the tide.

SuDS

Sustainable Drainage Systems (SuDS)
are water management solutions
designed to reduce the impact of surface
water runoff from new and existing
developments to the natural environment.
The purpose of such systems is to
improve water quality and store or reuse
surface runoff to reduce the discharge
rate to the watercourse.

Superficial Geology

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

Surface Water

Water that appears on the land surface
that has not seeped into the ground, i.e.
lakes, rivers, streams, standing water,
ponds, precipitation.

Total Sediment Flux

The ‘total sediment flux’ can be defined
as the total volume of sediment particles
moving within the water column, crossing
the cross sectional area of the model
domain, per unit of time (i.e. over the
duration of the simulation).

Transitional Waters

Bodies of surface water in the vicinity of
river mouths which are partly saline in
character as a result of their vicinity to
coastal waters, but which are
substantially influenced by freshwater
flows.
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Waste

Waste is defined in Article 1(a) of the
European Waste Framework Directive
2008/98/EC (Ref 13-3) as ‘any substance
or object in the categories set out in
Annex I which the holder discards or
intends to discard or is required to
discard’. The term ‘holder’ is defined as
the producer of the waste or the person
who is in possession of it and ‘producer’
is defined as anyone whose activities
produce waste. Waste can be further
classified as hazardous, non-hazardous
or inert.

Water Body

A discrete and significant element of
surface water such as a river, lake or
reservoir, or a distinct volume of
groundwater within an aquifer.

Water Framework Directive

European Union legislation, Water
Framework Directive (2000/60/EC)
establishing a framework for European
Community action in the field of water
policy.
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16

SURFACE WATER QUALITY AND FLOOD
RISK

16.1

Introduction

16.1.1

This chapter presents information on the likely significant effects of the
Scheme on surface water quality, hydrology, flood risk and surface water
drainage. A full description of the Scheme is provided in Chapter 4 Scheme Description (Document Reference: 6.1.4) of the Environmental
Statement (ES). An assessment of the likely significant effects of the
Scheme on marine ecology is covered in Chapter 10 - Marine Ecology
(Document Reference: 6.1.10) and hydrogeology is assessed in Chapter
12 - Geology, Soils and Hydrogeology of the ES (Document Reference:
6.1.12).

16.1.2

A full understanding of the existing water environment has been
developed using a desk study approach, utilising baseline data collected
from published and internet-based information sources and from key
bodies, including the Environment Agency (EA). This has been
supplemented by results from a site intrusive investigation, and a number
of technical assessments, including bespoke breach modelling of the
River Thames defences and hydrodynamic modelling of the sediment
transport regime of the River Thames within the study area.

16.1.3

As the Scheme is located within Flood Zone 3, in line with the National
Planning Policy Framework (NPPF) (Ref 16-1), a stand-alone Flood Risk
Assessment (FRA) has been prepared. The FRA is informed by the
results of site specific hydraulic modelling and is provided in Appendix
16.A (Document Reference: 6.3.16.1) of the ES. Hydrodynamic modelling
has been completed to assess the effects of a proposed new temporary
jetty and associated dredging on the hydrodynamic and sediment
transport regime of the River Thames, the results of which are reported in
Appendix 16.B of the ES (Document Reference: 6.3.16.2).

16.1.4

Design details regarding proposals to manage surface water drainage,
have also been referenced to inform this chapter and are included in
Chapter 4 – Scheme Description of the ES (Document Reference: 16.1.4).

16.1.5

All drawings referenced within this chapter are presented in Volume 2 of
the ES (Document Reference: 6.2) and all appendices referenced in this
chapter are presented in Volume 3 (Document Reference: 6.3).

Page 16-1
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16.2

Regulatory and policy framework

16.2.1

This assessment has been undertaken in accordance with current
international and national legislation, and national, regional and local
plans and policies relating to the water environment in the context of the
Scheme. A summary of the relevant legislation and policies, the
requirements of these policies and Scheme response has been provided
in Table 16-1 Water environment regulatory and policy framework below.

Page 16-2
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Table 16-1 Water environment regulatory and policy framework
Policy/ Legislation
National Policy
Statement for
National Networks
(NN NPS)
December 2014
(Ref 16-2)

Summary of requirements
NN NPS 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.
The relevant paragraphs are outlined
below:

Paragraphs 5.92 to 5.93: ‘Applications for
projects in the following locations should be
accompanied by a flood risk assessment
(FRA). This should identify and assess the
risks of all forms of flooding to and from the
project and demonstrate how these flood
risks will be managed, taking climate
change into account.’

Scheme response
As the Scheme encroaches into Flood Zone 3, an FRA has
been prepared and can be found in Appendix 16.A of the ES
(Document Reference: 6.3.16.1). As detailed in Section
16.9, the FRA assesses flood risk to the Scheme from all
forms of flooding, as well as the potential for the Scheme to
impact on flood risk to others. The FRA is informed by a
combination of Environment Agency data and bespoke
hydraulic modelling.

These requirements are fulfilled in Section 4 (Forms of
Flooding) and Section 6 (Flood Mitigation Measures) of the
FRA. Appendix 16.A of the ES (Document Reference:
6.3.16.1).

Paragraphs 5.94 and 5.95: ‘In preparing an
FRA the applicant should:
• consider the risk of all forms of flooding
arising from the project (including in
adjacent parts of the United Kingdom),
in addition to the risk of flooding to the
project, and demonstrate how these

Page 16-3

This FRA Appendix 16.A of the ES (Document Reference:
6.3.16.1) 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
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Policy/ Legislation

Summary of requirements
risks will be managed and, where
relevant, mitigated, so that the
development remains safe throughout
its lifetime;
• take the impacts of climate change into
account, clearly stating the
development lifetime over which the
assessment has been made;
• consider the vulnerability of those using
the infrastructure including
arrangements for safe access and exit;
• include the assessment of the
remaining (known as ‘residual’) risk
after risk reduction measures have
been taken into account and
demonstrate that this is acceptable for
the particular project;
• consider if there is a need to remain
operational during a worst case flood
event over the development’s lifetime;
and

Page 16-4

Scheme response
the Flood Warning and Evacuation Plan that has been
prepared and will be updated during the detailed design and
approved by the Environment Agency, as secured by the
CoCP. (Appendix 16.C of the ES (Document Reference:
6.3.16.3). Prior to commencement of operations the FWEP
will be further updated and approved by the Environment
Agency as set out in the FRA, compliance with which is
secured by the DCO. Residual flood risk has been assessed
as detailed in Section 5.4 of this chapter. The Scheme is
discussed in the context of the Sequential and Exception
Tests in Sections 3.9 and 3.10 of the FRA.
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Policy/ Legislation

Summary of requirements
• provide the evidence for the Secretary
of State to apply the Sequential Test
and Exception Test, as appropriate.’
Paragraph 5.96: ‘Applicants for projects
which may be affected by, or may add to,
flood risk are advised to seek sufficiently
early pre-application discussions with the
Environment Agency, and, where relevant,
other flood risk management bodies such
as lead local flood authorities, Internal
Drainage Boards, sewerage undertakers,
highways authorities and reservoir owners
and operators. Such discussions can be
used to identify the likelihood and possible
extent and nature of the flood risk, to help
scope the FRA, and identify the information
that will be required by the Secretary of
State to reach a decision on the application
once it has been submitted and examined.’
Paragraph 5.97: ‘For local flood risk
(surface water, groundwater and ordinary
watercourse flooding), local flood risk
management strategies and surface water
management plans provide useful sources

Page 16-5

Scheme response
As detailed in Table 16-2 Water environment consultation,
this water quality assessment, FRA and supporting
modelling studies have been informed by detailed and
regular consultation with relevant parties, including the
Environment Agency. Flood risk data has been gathered
and assessment methodologies and approaches to flood
risk mitigation have been agreed.
All available information on local sources of flood risk has
been reviewed to inform this Appendix 16.A of the ES
(Document Reference: 6.3.16.1).

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 of the FRA Appendix 16.A of the ES (Document
Reference: 6.3.16.1) and are considered to achieve
compliance with the requirements of the NN NPS.
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Policy/ Legislation

The EU Water
Framework
Directive 2000;
Council Directive
2000/60/EC (Ref
16-45)

The Flood and
Water Management
Act 2010 (Ref 1646)

Page 16-6

Summary of requirements
of information for consideration in Flood
Risk Assessments. Surface water flood
issues need to be understood and then
account of these issues can be taken, for
example flow routes should be clearly
identified and managed.’
The Water Framework Directive (WFD)
provides a framework for the protection of
surface (fresh) water, estuaries, coastal
water and groundwater. The objectives of
the WFD are to enhance the status, and
prevent further deterioration, of aquatic
ecosystems, promote the sustainable use
of water, reduce pollution of water and
ensure progressive reduction of
groundwater pollution.

Scheme response

The Flood and Water Management Act
2010 provides comprehensive flood risk
management framework for people, homes
and businesses. The Act encourages the
use of sustainable drainage in new
developments and re-developments. The
non-statutory Technical Standards for
Sustainable Drainage Systems (SuDS) has

An FRA has been prepared and can be found in Appendix
16.A of the ES (Document Reference: 6.3.16.1). A strategy
for dealing with surface water drainage during operation has
been developed in consultation with the Environment
Agency and GLA and will be developed further in detailed
design, as set out in Section 4.4 of the FRA. 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. An FWEP has

Pollution prevention and mitigation measures to be
implemented are documented in Code of Construction
Practice (CoCP) (Document Reference: 6.10). Access to
pollution control facilities would be maintained and a spillage
prevention plan would be implemented during construction
and operation.
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Policy/ Legislation

Summary of requirements
recently been published.

Scheme response
been prepared that documents procedures to be followed in
a flood emergency and can be found in Appendix 16.C of
the ES (Document Reference: 6.3.16.3).

The Water
Resources Act
1991/2003 (Ref 1647)

The Water Resources Act 1991, as
amended in 2003, sets out the regulatory
regime under which water abstraction and
impounding is licensed by the Environment
Agency.

Information regarding existing licenced abstractions from
surface waters and consented discharges to surface waters
has been collected and the potential for the Scheme to
impact on the integrity of these has been assessed.
Groundwater supported abstractions are considered in
Chapter 12 - Geology and Soils (Document Reference:
6.1.12).

It is a criminal offence to:
-knowingly permit any poisonous, noxious
or polluting matter or any solid waste
matter to enter any controlled waters
-cause or knowingly permit any trade
effluent or sewage effluent to be
discharged into any controlled waters
without consent, or outside of the
conditions of a consent.

The Consent requirements of the Scheme relating to the
water environment are discussed in Section 16.8.
Existing sediment chemistry data from nearby sites has
been reviewed (See Appendix 16.E of the ES), and a site
investigation has been carried out to characterise river
sediment composition on the site (See Appendix 16.F of the
ES) and the potential for dredging works to release polluting
matter into the water column has been assessed, as
reported herein and in Appendix 16.B of the ES (Document
References: 6.3.16.6 and 6.3.16.2).
Pollution prevention and mitigation measures to be
implemented are documented in the Code of Construction
Practice (CoCP) of the ES (Document Reference: 6.10).
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Policy/ Legislation

Summary of requirements

Scheme response

Part 2A of the
Environmental
Protection Act
(1990) (Ref 16-48)

To protect controlled waters from pollution
by hazardous substances in, on or under
the land.

A desk study has been undertaken to identify potential
sources of River Thames sediment contamination,
supplemented by site specific river sediment sampling
surveys (Appendix 16.E and 16.F of the ES) and
hydrodynamic modelling (Appendix 16.B of the ES). Data
from these surveys has been used to identify mitigation
measures where pollution risk has been identified
(Document References: 6.3.16.5, 6.3.16.6 and 6.3.16.2).
These measures are described in paragraphs 16.5.2,
16.5.12, 16.5.25 and 16.5.26.

National Planning
Policy Framework
(NPPF) (March
2012) (Ref 16-1)

The NPPF and online ‘planning practice
guidance’ set out the Government’s
planning policies for England and how
these are expected to be applied.
The document streamlines national
planning policy into a consolidated set of
priorities, with the core theme being the
delivery of sustainable development and
economic growth. Paragraph 94 advocates
adoption of proactive strategies to mitigate
and adapt to climate change, taking full
account of flood risk, coastal change, and
water supply and demand considerations.
The Planning Practice Guidance relating to
land affected by contamination refers to the
methodologies outlined in Part 2A of the

As the Scheme encroaches into Flood Zone 3, a FRA has
been prepared and can be found in Appendix 16.A of the ES
(Document Reference: 6.3.16.1).
Data has been collected through a desk study and sampling
surveys to characterise sediment quality in the River
Thames in the area where dredging is required and
hydrodynamic modelling has been carried out to quantify the
sediment transport regime. These studies have been used
to identify mitigation measures where pollution risk has been
identified.
The Scheme has also considered waste reuse and disposal
options in Chapter 13 - Materials and Waste (Document
Reference: 6.1.13).
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Policy/ Legislation

Summary of requirements
Environmental Protection Act.

Scheme response

Contaminated Land Outlines procedures to investigate and
Report (CLR) 11
assess potential risk to sensitive receptors
‘The model
(including controlled waters, and flora and
procedures for the
fauna) from contaminated soil or water.
Management of
Land
Contamination’ (Ref
16-49)

Data has been collected through a desk study and sampling
surveys to characterise sediment quality in the River
Thames in the area where dredging is required and
hydrodynamic modelling has been carried out to quantify the
sediment transport regime. These studies have been used
to identify mitigation measures where pollution risk has been
identified, as detailed in paragraph 16.5.12.

Construction
Industry Research
and Information
Association (CIRIA)
Development and
Flood Risk:
Guidance for the
Construction
Industry (C624)
(Ref 16-50)

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, during detailed design, as detailed in Section 4.4
of the FRA in Appendix 16.A of the ES (Document
Reference: 6.3.16.1). Chapter 4 - Scheme Design of the ES
presents details of the drainage strategy of the Scheme. The
strategy considers the effects of climate change over the
lifetime of the Scheme.

CIRIA Development and Flood Risk
guidance advises that all new
developments should be designed so that
surface water runoff is considered and, if
appropriate, controlled for the lifetime of
the development, including considerations
for climate change. Safe access to and
from the development should be available
during a flood event.

A Flood Warning and Evacuation Plan (FWEP) has been
prepared and will be updated during the detailed design and
approved by the Environment Agency, as secured by the
CoCP. Prior to commencement of operations the FWEP will
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Policy/ Legislation

Summary of requirements

Scheme response
be further updated and approved by the Environment
Agency as set out in the FRA, compliance with which is
secured by the DCO. The Plan documents procedures to be
followed in a flood emergency and can be found in Appendix
16.C of the ES (Document Reference: 6.3.16.3).

Thames Estuary
2100 Plan
(TE2100)

The Plan divides the Thames Estuary into
policy units and assigns a flood risk
management approach to each unit. The
policy applicable to the southern portal of
the Scheme (Greenwich P5) encourages
‘further action to reduce the risk of flooding
(now and in the future).’ The northern
portal is within the Royal Docks policy unit
(P4) where ‘action to sustain the current
scale of flood risk into the future is
advocated’.

The Scheme has been designed to ensure that existing river
walls/defences are in no way undermined and the Scheme
has demonstrated the feasibility of raising existing defences
in the future, via a number of different options, as detailed in
the sketches contained within the River Wall Survey Report
in Appendix 16.D of the ES (Document Reference:
6.3.16.4).

The London Plan 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

A FRA has been prepared and can be found in Appendix
16.A of the ES (Document Reference: 6.3.16.1). 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, during detailed design. Section 4.4 of the FRA

(Ref 16-3)

The London Plan
(2015) Greater
London Authority
(Ref 16-4),
including
Supplementary
Planning Guidance
(SPG) Sustainable
Page 16-10

Implementation of the TE2100 Plan by the Environment
Agency would provide protection to the approaches over the
lifetime of the Scheme, taking into account climate change.
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Policy/ Legislation
Design &
Construction.

Summary of requirements
and minimise risks in a sustainable and
cost effective way’. The policy requires
planning decisions to comply with the flood
risk assessment and management
requirements set out in the NPPF and
associated Technical Guidance.

Scheme response
provides details of surface water management proposals.

The SPG sets out guidance on flooding
and drainage, encouraging flood resilience
in design and advocating the use of
sustainable drainage in all developments.
Royal Greenwich
Local Plan: Core
Strategy
(Ref 16-5)

The Core Strategy forms the current
development plan for the Borough and
contains a number of policies relevant to
the Scheme.
Policy E2 ensures that the sequential and
exceptions tests are carried out and all
forms of flood risk must be considered
within flood risk assessments.
Policy E3 ensures that developments in
areas with a high residual risk classification
should implement risk reduction measures
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In line with Policies E17 and E18 a surface water drainage
strategy has been developed to ensure surface water runoff
is appropriately managed, incorporating an allowance for
future climate change and a FRA has been completed.
Section 4.4 of the FRA provides details of surface water
management proposals. The 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, during detailed
design (See Appendix 16.A (Document Reference:
6.3.16.1)).
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Policy/ Legislation

Summary of requirements
with the primary aim of reducing risk to life.
Applicants should also provide a flood plan
detailing flood evacuation and flood
response procedures. Surface water
flooding can also be mitigated by the use of
living roofs which are encouraged by Policy
E (f) Living Roofs and Walls.

Scheme response

In line with Policy E19, where any works are to take place
within 16m of a flood defence relevant protective provisions
for the Environment Agency will be included within the DCO.
The Scheme has been designed to ensure that existing river
walls/defences are in no way undermined, and to ensure no
Superseded Saved UDP Policies;
adverse effects on river walls, an intrusive survey will be
carried out prior to construction, as detailed in paragraph
Policy E17 concerns drainage and flood
16.3.20. During the tunnel boring phase monitoring of
protection, requiring that all development is
defence foundations and settlement monitoring will be
controlled so as not to give rise to flooding,
carried out as detailed in paragraphs 16.5.16 and 16.5.17
surface, and groundwater or aquifer
and any necessary remediation actions put in place. In line
pollution. Surface water should be
with Policy E3 a Flood Warning and Evacuation Plan has
disposed of as close to source as possible,
been prepared, and will be updated during the detailed
or attenuated before discharge to a
design and approved by the Environment Agency, as
watercourse or surface water sewer.
secured by the CoCP. (Appendix 16.C of the ES (Document
Surface water should not be allowed to
Reference: 6.3.16.3)). Prior to commencement of operations
enter the foul system.
the FWEP will be further updated and approved by the
Environment Agency as set out in the FRA, compliance with
Policy E18 states that planning applications
which is secured by the DCO.
for development on sites of more than 1
hectare must be accompanied by an FRA
appropriate to the scale of and nature of
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Policy/ Legislation

Summary of requirements
the development, the level of flood risk,
and the protection afforded by the existing
defences.

Scheme response

Policy E19 All new developments will be
protected from flooding by existing tidal
and fluvial flood defences. Where works
are being carried out in proximity to a tidal
or fluvial flood defence the Council will
seek to safeguard, and where possible
extend, public access to the waterfront and
protect and enhance existing ecological
features.
Local Plan: Core
Strategy – London
Borough of
Newham (Ref 16-6)

The Newham Core Strategy forms the
current development plan for the Borough.
Policies relevant to the Scheme are:
Policy SC3 Objective 6.168 Development
must be shown to be flood resistant and
regeneration should improve the resilience
of those parts of the borough at risk from
flooding.
Saved Policy 3.123 The council will not
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In line with Policy 3.123 an FRA has been prepared and can
be found in Appendix 16.A of the ES (Document Reference:
6.3.16.1). A strategy for dealing with surface water drainage
has been developed, as detailed in Section 4.4 of the FRA,
to ensure surface water runoff is appropriately managed.
Pollution prevention and mitigation measures are
documented in the CoCP of the ES (Document Reference:
6.10).
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Policy/ Legislation

Summary of requirements
permit development which is likely to
adversely affect the water environment or
which would prove unacceptable to the EA
and other bodies.

Scheme response

London Borough of
Newham Level 2
SFRA and London
Borough of
Greenwich SFRA

SFRAs are intended to guide development
decisions and allow Local Planning
Authorities (LPAs) to apply the NPPF
Sequential Test.

An FRA has been prepared and can be found in Appendix
16.A of the ES (Document Reference: 6.3.16.1). The FRA
concludes that the Scheme passes both the NPPF
Sequential and Exception tests.

The UK Marine
Policy Statement
(MPS) (Ref 16-52)

The MPS is the framework for preparing
marine plans and taking decisions affecting
the marine environment. Adopted by the
UK Government, the Scottish Government,
the Welsh Government and the Northern
Ireland Executive, the MPS is intended to

Both the SFRAs recognise that
(Ref 16-7, Ref 16-8) development on land that is outside Flood
Zones 2 and 3 should be pursued first.
Newham SFRA and the Greenwich SFRA
predict floodwater depths of 3.1m and 2.6m
at the proposed northern and southern
tunnel approaches, respectively, during a 1
in 200 year plus climate change breach
event.
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The proposed development falls within the South East
Inshore marine plan area. A marine plan has not yet been
produced for this area and the timescales for this have not
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Policy/ Legislation

Summary of requirements
help achieve the shared UK vision for
clean, healthy, safe, productive and
biologically diverse oceans and seas. The
UK Marine Policy Statement’s high level
marine objectives which are:
•
•
•
•
•

Achieving a sustainable marine
economy;
Ensuring a strong, healthy and just
society;
Living within environmental limits;
Promoting good governance; and
Using sound science responsibly.

The MPS aims to enable an appropriate
and consistent approach to marine
planning across UK waters, and to ensure
the sustainable use of marine resources
and strategic management of marine
activities from renewable energy to nature
conservation, fishing, recreation and
tourism. The MPS recognises that the
primary environmental considerations of
marine dredging and disposal activities
include morphological changes,
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Scheme response
been finalised. A consultation draft of the plan may be
published in the examination period and this chapter will be
re-considered if necessary in the light of its contents.

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

Policy/ Legislation
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Summary of requirements
hydrological effects, increase in turbidity
and changes to natural sedimentary
systems.

Scheme response
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16.3

Methodology
General Approach

16.3.1

The approach outlined below has been followed in preparing the Surface
Water Quality and Flood Risk chapter of the ES. This chapter addresses
the potential impact of the Scheme on surface water quality, considering
both chemical water quality and suspended solids. It also assesses the
potential for effects on River Thames physical processes, including
existing currents, hydrodynamics and river bed erosion (scour) and the
subsequent dispersion of suspended solids. Flood risk and surface water
drainage are also addressed in this Chapter.

16.3.2

The assessment has consisted of a desk based study to establish
baseline conditions informed by published and internet-based information
sources, supplemented with responses to direct consultation requests.

16.3.3

The impact assessment has been carried out in accordance with the
guidance set out in the Design Manual for Roads and Bridges (DMRB),
Volume 11, Section 3, Part 10 (Ref 16-9) and also includes an
assessment of the potential for cumulative effects. As the Scheme is
located within Flood Zone 3, in line with NN NPS and the NPPF, a standalone FRA has also been prepared.

16.3.4

Potential impacts of the construction and operational phases of the
Scheme have been identified and assessed considering mitigation
measures embedded into the Scheme design. In view of the long designlife of the Scheme (120 years), and the fact that the Scheme is not
planned to be decommissioned, it is not considered appropriate for
decommissioning of the Scheme itself to form part of each environmental
topic assessment. However, decommissioning of temporary construction
(such as the temporary jetty) has been considered as part of the
assessment of construction effects.

16.3.5

This chapter informs other chapters of the ES including: Chapter 13 Materials and Waste (Document Reference: 6.1.13), Chapter 10 - Marine
Ecology (Document Reference: 6.1.10) and Appendix 10.A - Water
Framework Directive (WFD) Compliance Assessment (Document
Reference: 6.3.10.1).
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Consultation
16.3.6

Further consultation, including statutory Section 42 of the Planning Act
2008 (S.42) consultation, has been undertaken since the receipt of the
responses to the Environmental Impact Assessment (EIA) Scoping Report
(Ref 16-10), and the Preliminary Environmental Information Report (Ref
16-11), to agree a range of issues particular to this assessment. Table 162 Water environment consultation summarises this consultation.
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Table 16-2 Water environment consultation
Consultee
Environment
Agency

Date of
consultation
16 December
2014

Environment
Agency

11 February
2015

Environment
Agency

17 April 2015
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Summary of consultation

Response

Meeting with Environment Agency, TfL and the The main outcome of this meeting was that
design team regarding flood risk issues.
bespoke site specific flood defence breach
modelling was requested by the Environment
Agency and the scope of this modelling
assessment, including key modelling
parameters, such as breach locations and
modelled time horizons, were agreed.
Request by TfL to the Environment Agency for Data was provided by email on the 14 and 22
Flood product 4 and 8 data, comprising existing April 2015 and has been used to inform the
modelled flood data and reports associated with Flood Risk Assessment in Appendix 16.A of the
River Thames defence breach scenarios,
ES (Document Reference: 6.3.16.1).
detailed flood maps and flooding history
information.
Request by TfL to the Environment Agency for Data was provided by email on 11 June 2015
details of any licensed abstractions or
and the information has been incorporated into
consented discharges to surface waterbodies
the description of the water environment
within the study area.
baseline (Section 16.4), and has also been
considered in assigning value (sensitivity) to
water environment receptors (Table 16-10
Maximum Potential Metals and PAH Dissolved
Phase Concentration and EQS).

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

Consultee

Date of
consultation

Summary of consultation

Environment
Agency

12 June 2015

Meeting with Environment Agency and TfL
regarding flood risk issues.

Environment
Agency

23 November
2015
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Response

A River Wall Structural Condition Survey was
commissioned, the results of which are
provided in Appendix 16.D of the ES
The Environment Agency noted that the flood
(Document Reference: 6.3.16.4). This report
defences should be capable of being raised to describes the current condition of surveyed
heights proposed in TE2100 plan, not just
defences and discusses the feasibility of and
above the predicted TE2100 in-channel water
options for the raising of flood defences over
levels.
the lifetime of the Scheme to achieve the
heights proposed in the TE2100 plan. This is
The Environment Agency stated that in addition discussed further in Sections 16.3.16 and
to ensuring the defence lasts the lifetime of the 16.4.15.
Scheme, the design should allow for defences
to be raised in the future. The design should
Ensuring the defence lasts the lifetime of the
make it possible to maintain the defence from
Scheme is discussed further in Section 16.5.6.
the landward side. This would involve ensuring
there is enough space for plant to access the
defence for maintenance purposes. This is
discussed further in Section 16.5.6.
Receipt of Section 42 responses including
The information requested has been included in
comments on the Water Environment Chapter an updated FRA in Appendix 16.A of the ES
(Document Reference: 6.3.16.1).
of the PEIR and its appendices. Additional
information for inclusion within the FRA was
requested, including breach modelling outputs A number of different options for future raising
and a surface water drainage strategy. Further of existing flood walls and defences are
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Consultee
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Date of
consultation

Summary of consultation

Response

evidence to demonstrate that the works will not
impact on the integrity of existing flood
defences and to demonstrate the feasibility of
raising the defences in the future such that they
provide adequate protection over the lifetime of
the Scheme was also requested.

illustrated in the sketches contained within the
River Wall Survey Report in Appendix 16.D of
the ES (Document Reference: 6.3.16.4).
TfL will also undertake an intrusive river wall
survey, with the survey works proposed
following the submission of the DCO
application. The survey would aim to:
•

identify the current state and residual life
of the river walls within the red line
boundary to determine the potential
ability of the river walls to withstand
foreseeable construction activities
associated with the scheme; and

•

given the current state and residual life of
the river walls, identify whether the
scheme would affect the feasibility of
future raising of the river walls to TE2100
levels (6.2m above ordnance datum
(AOD)).

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

Consultee

Date of
consultation

Summary of consultation

Environment
Agency

03 December
2015

Request by TfL to the Environment Agency for
2015 Water Framework Directive monitoring
data, which represents the new legal baseline
for the River Thames/Bow Creek within the
study area.

Environment
Agency

9 December
2015

Request by TfL to the Environment Agency for
sediment chemical analysis data for the area.

Environment
Agency

15 December
2015

Meeting with Environment Agency and TfL
regarding flood risk issues.
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Response
The requirement to undertake this survey is
included in the CoCP (Document Reference:
6.10).
The data was provided by email on the 14
December 2015 and has been used to describe
baseline conditions (Section 16.4) and to inform
decisions with regard to assigning value
(sensitivity) to the water quality attributes of
water environment receptors (Table 16-10
Maximum Potential Metals and PAH Dissolved
Phase Concentration and EQS). The full data
set is provided in Appendix 16.G of the ES
No response or data were provided

The Environment Agency verbally confirmed
during this meeting their satisfaction with the
adopted modelling parameters and
Presentation of breach modelling results,
methodology and noted that the data generated
discussions regarding construction and
is valuable in managing residual flood risk to
operational drainage and the surface water
the Scheme. This agreement was also
drainage strategy. Also recommended that the recorded in minutes.
Flood Warning and Evacuation Plan be
The Flood Warning and Evacuation Plan has
updated using the modelling results.
been updated and is included in Appendix 16.C
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Consultee

Environment
Agency

Date of
consultation
8 April 2016

Greenwich and
17 April 2015
Newham Borough
Councils
Greenwich and
9 December
Newham Borough 2015
Councils
Thames Water
9 December
2015
Port of London
Authority (PLA)
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9 December
2015

Summary of consultation

Response

of the ES (Document Reference: 6.3.16.3).
Meeting with the Environment Agency and TfL The Environment Agency confirmed that they
regarding the Surface Water Quality and Flood have no comments on the draft of Chapter 16,
Risk chapter (16) of the ES and progress with
nor on the Flood Risk Assessment or breach
regard to the proposed intrusive river wall
modelling. TfL agreed to provide the scope of
survey.
intrusive river survey to the Environment
Agency for review and confirmed that the
results of the survey will be available during the
DCO Examination.
TfL requested information from the Borough
Confirmation was received, by email in May
Councils as to the details of any private water
2015, that the Borough Councils have no
supplies in the study area.
records of private water supplies within the
study area.
Request by TfL for any sediment chemical
Both indicated, in telephone conversations
analysis data.
dating to the 9 December 2015 that no
sediment chemical analysis data was available.
Request by TfL for any sediment chemical
Indicated, in a telephone conversation dating to
analysis data.
the 9 December 2015 that no sediment
chemical analysis data was available.
By email on the 10 December 2015 the PLA
Request by TfL for any sediment chemical
indicated that they do have information which is
analysis data.
submitted to them as a regulator but cannot
release the data nor give any details of the
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Consultee

Date of
consultation

Summary of consultation

Response
schemes which the data relates to or contact
details to obtain the data.
The PLA provided a website link to PLA
dredging protocols, a baseline report for the
River Thames 2014 (Ref. 16-12), and dredging
conservation assessment 2009 (Ref.16-13).

Centre for
Environment
Fisheries and
Aquaculture
Science (Cefas)

9 December
2015

Request by TfL for any sediment chemical
analysis data.

Marine
Management
Organisation
(MMO)

11 November
2015

Request by the MMO for further information on
dredging and an assessment of sediment
contamination, suspended sediment and
particle size analysis with reference to the
dredging and the herring spawning grounds.
The MMO also requested to review the
proposed methodology and subsequent results
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These sources of information were used to
inform the desk based assessment of River
Thames sediment contamination.
By email on the 11 December 2015, Cefas
provided analysis results from two sites near to
the Scheme dating from 2014. This information
has been used to inform the desk based
assessment of River Thames sediment
contamination.
The dredging details are included in the
Construction Method Statement (CMS)
(Document Reference: 6.3.4.1). Suspended
sediments and herring spawning grounds and
the results of the ecological surveys are
discussed in Chapter 10 - Marine Ecology of
the ES (Document Reference: 6.1.10).
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Consultee

Date of
consultation

Summary of consultation

Response

of planned (ecology and contamination)
surveys.

The MMO was consulted on the proposed
methodology for the ecology surveys and the
methodology to undertake the sediment
contamination surveys as part of the river works
licence application to the PLA to undertake the
boat based surveys in January 2016.

Marine
Management
Organisation
(MMO)

12 November
2015

The MMO stated that TfL would need to
formally submit a request through the website
for a sampling plan for the contamination
surveys and Cefas will advise on number and
location of sample points.

Marine
Management
Organisation
(MMO)

16 November
2015

TfL submitted a request for a contamination
sampling plan from the MMO through their
website (reference number SAM/2015/00052).
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The results of the river sediment contamination
surveys are included in Section 10.4 and
assessed in Section 10.6.
A draft sampling plan outlining the details of the
dredging was issued to the MMO on their
website for approval prior to commissioning the
sediment sampling surveys, described in
Section 16.4 of the chapter.
An approved sample plan for the sediment
contamination survey was provided by the
MMO in December 2015 and boat based
surveys were undertaken in January 2016. The
results of the survey are described in Section
16.4 of the chapter.
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The study area
16.3.7

The study area has been defined to reflect the surrounding water
environment and following consideration of the distance over which
significant effects can reasonably have the potential to occur. This
approach is in line with the DMRB guidelines.

16.3.8

The study area is illustrated in Drawing 16.1 - Waterbodies and
Watercourses (Document Reference: 6.2) and covers the area within the
Order Limits including the envisaged location of the temporary jetty, in
addition to downstream reaches of the Rivers Thames, River Lea and the
Royal Victoria Dock, and any other surface water receptors identified
within 500m of the Order Limits. The study area is enclosed by the green
dashed boundary in Drawing 16-1 Hydrodynamics modelling study area

16.3.9

Modelling assessments have incorporated wider study areas. The
hydrodynamics model domain was created to include a reach of the River
Thames between Greenwich and Woolwich, as indicated in Drawing 16-1.
Drawing 16-1 Hydrodynamics modelling study area

Proposed Jetty

Woolwich
Greenwich

16.3.10

The areas of interest for the flood defence breach modelling study are
presented in Drawings 16.4, 16.6 and 16.7 (Document Reference: 6.2).
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Methodology for establishing baseline conditions
16.3.11

16.3.12

Baseline information has been gathered by:
•

identifying appropriate study areas in consideration of the Scheme
details;

•

taking into consideration issues raised through consultation with
interested parties (including statutory (S.42) and non-statutory
consultation described in Table 16-2 Water environment consultation);

•

undertaking a desk study (including requesting information from third
parties, as listed in Table 16-2 Water environment consultation) within
agreed study area(s);

•

using river sediment sample analysis data from off site and on site
investigations; and

•

undertaking a site walkover on 29 May 2014. The walkover comprised
a visual assessment of the study area to develop an understanding of
the hydraulics and hydrology of identified water features.

Guidance outlined in the following documents was also used to inform the
baseline information gathering and has been referenced, where
applicable, as part of the impact assessment process:
•

British Standards Institute (BSI) (2009). Code of Practice for
Earthworks (BS6031) (Ref 16-14);

•

CIRIA (2001). C532 Control of Water Pollution from Construction Sites
(Ref 16-15);

•

CIRIA (2005). C650 Environmental Good Practice On-Site
(Construction Industry Research and Information Association (Ref 1616);

•

Planning Practice Guidance (Ref 16-17) which sets out the
Government’s planning policies for England and how these are
expected to be applied;

•

Department for Communities and Local Government (2012). NPPF (Ref
16-1);
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•

Environment Agency (2014). Pollution Prevention Guidance (Ref 1618);

•

Highways Agency (2009). Design Manual for Roads and Bridges
(DMRB) Volume 11, Section 3, Part 10 (HD 45/09) (Ref 16-9); and

•

Technical Annex 1 of OSPAR Guidelines for the Management of
Dredged Material (Ref 16-19).

Desk study
16.3.13

A desk study was undertaken to obtain information relating to the water
environment baseline, from the following sources:
•

Ordnance Survey (OS) mapping;

•

Topographic Survey, supplied by the Environment Agency, in the form
of LiDAR and site specific ground digital terrain (DTM) data supplied by
the Scheme designers;

•

Environment Agency online data sets for water quality and pollution
incidents (Ref 16-20);

•

Environment Agency Product 4, 7 and 8 flood data (Ref 16-21);

•

MAGIC Interactive Mapping; British Geological Survey (BGS) Geology
of Britain Viewer (Ref 16-22);

•

1:250000 Soil Map of England and Wales, Soil Survey of England and
Wales 1983 (Ref 16-23);

•

Port of London Authority (PLA) Maintenance Dredge Protocol and
Water Framework Directive Baseline Document. Reference R.2238a
(Ref 16-12);

•

Soil Engineering (2015) for Atkins Ltd. Factual Report on a Ground
Investigation for Silvertown Tunnel. Reference TA7510 03/06/2015.
Volumes 1 & 4 (Ref 16-24);

•

Mott MacDonald (2006) Crossrail Instone Wharf Intertidal Studies (Ref
16-25);

•

Carter Ecological (2006) Crossrail Limmo Peninsula and Manor Wharf
2005 Intertidal Studies (Ref 16-26);
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•

Mott MacDonald Site Investigation Data for Emirates Air Line (EAL)
(Ref 16-27); and

•

Pre dredging data from Tate and Lyle Sugars Outer Berth (~2.6km east
of the site) and Isle of Dogs (~1.1km west of the site) (Ref 16-28).

Modelling studies and surveys
16.3.14

In addition to the collection of baseline data from published sources, a
number of bespoke modelling studies and surveys have been carried out.
These have been undertaken to both supplement the understanding of
baseline conditions and to quantify the impacts of the Scheme on different
aspects of the water environment and include:
•

hydraulic modelling to quantify residual flood risk to the Scheme under
a number of River Thames defence breach scenarios; and

•

hydrodynamic and sediment transport/scour modelling to quantify the
impact of construction of a new temporary jetty and associated
dredging works.

16.3.15

To quantify flood conditions, associated with potential breaches of the
River Thames defences at sites local to the Scheme, bespoke breach
modelling has been undertaken. The breach modelling firstly involved
assessing where a breach is most likely to happen. This assessment used
LiDAR topography data to identify locations where there are low ground
levels behind the defences. A breach was then simulated in a 1D-2D
model that routes water inland from the breach over the floodplain. The
model allows flood extents, water levels (depths) and flow velocities to be
calculated.

16.3.16

Three breach models were developed, based on models supplied by the
Environment Agency. These models have been used to quantify residual
flood risk during the 0.5% AEP tidal breach flood event. Three time
horizons were modelled namely, 2005, 2065 and 2115 (incorporating
allowance for tide level increases due to climate change). The climate
change allowances adopted were in accordance with Environment Agency
guidelines at the time of the assessment (Ref 16-51). For each time
horizon baseline and post development (incorporating ground terrain
updates to reflect the topography post construction of the Scheme)
scenarios were simulated. Breaches at two locations in the defences that
protect the southern portal (location 1 and location 2) and at one location
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in the defences that protect the northern portal were modelled. Breach
sites were selected on the basis of local topography and sites were
chosen 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. The breach modelling methodology is discussed further in the
FRA in Appendix 16.A of the ES (Document Reference: 16.3.16.1).
16.3.17

An assessment of the impact of construction of a new temporary jetty in
the River Thames at the Silvertown site, including the associated dredging
works required, on water quality (chemical and suspended solids),
hydrodynamics and sediment transport/scour has also been undertaken.
The hydrodynamics of the River Thames, including water levels and flow
velocities, were simulated, using MIKE21FM hydrodynamic modelling
software to quantify the change in local currents due to the movement of
water around the new temporary jetty piles. The model was constructed
using bathymetry data supplied in May 2015, by the PLA at 10m resolution
and referenced to Chart Datum and hydrodynamic boundary conditions
were extracted from the HR Wallingford River Thames model.

16.3.18

A range of tidal and river flow conditions were simulated with and without
the new temporary jetty structure so that the differences in hydrodynamic
conditions due to the jetty could be examined.

16.3.19

To simulate the sediment transport regime of the river, the MIKE21 Mud
Transport (MT) module has been used to model the transport path of
suspended substances discharged into the water column due to the
proposed dredging works, accounting for sediment flocculation, settling
and also resuspension. Regions of sediment accumulation where
contaminated sediments are deposited have been identified and
suspended sediment concentrations have also been modelled to indicate
the impact of the dredging works on the water column.

16.3.20

Information from this modelling study has been used, in conjunction with
sediment quality data, derived from analysis of sediment core samples
collected from within the study area, to inform a qualitative assessment of
the potential for mobilisation of sediment contamination during dredging
operations. This has given an indication of the potential for dredging work
to impact on river water quality, and has informed the Water Framework
Directive (WFD) Assessment and the assessment of effects on marine
ecology (reported in Chapter 10: Marine Ecology). The factual report of
the site survey is included in Appendix 16-F.
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16.3.21

In addition to the modelling studies outlined above, TfL has completed a
visual River Wall Structural Condition Survey (Appendix 16.D of the ES
(Document Reference: 6.3.16.4) of key sections of the defences within the
Order Limits. The survey has characterised the existing condition grade of
the defences, recorded any observations of settlement, identified sections
of defence where raising will be needed to meet current and future flood
defence levels (of +5.18m AOD and +6.20m AOD respectively) and
identified the potential feasibility of raising existing defences, i.e.
increasing their crest heights, to meet future defence standards after the
Scheme has been constructed. Outline sketches have also been 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 form. TfL have also committed to carry out an
intrusive survey of river walls within the Scheme Order Limits following
submission of the DCO application. The key objectives of this survey will
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 (6.2mAOD).
Forecasting the future baseline (‘without scheme’ scenario)

16.3.22

Future baseline conditions with regard to water quality, in the absence of
the Scheme, relevant to the Scheme opening year (2023), have been
forecast by taking into consideration legislative drivers, environmental
trends, including the potential effects of climate change, and other
currently consented developments.

16.3.23

With regard to tidal flood risk the impacts of climate change have been
forecast and modelled to the years 2065 and 2115. This modelling
parameter was agreed at a meeting with the Environment Agency on 14
December 2014 (see Table 16-2) and is in line with the climate change
scenarios assessed in the TE2100 Plan (Ref 16-3). With regard to surface
water flood risk the Scheme drainage design incorporates a 30% increase
in peak rainstorm intensity as an allowance for climate change, in line with
best practice guidelines.
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Defining the importance/sensitivity of resources
16.3.24

The approach to the assessment of potential effects on the water
environment follows the assessment criteria drawn from Part 10 of Volume
11 of the DMRB (Ref 16-9), with reference to the paper Practical
Methodology for Determining the Significance of Impacts on the Water
Environment (Ref 16-29).

16.3.25

The assessment methodology comprises a number of stages. The first
stage involves making a judgement as to the importance (sensitivity) of
the affected attributes of the surface water and flood risk receptors
identified, which is assigned to one of the categories defined in Table 16-3
Determining the importance / sensitivity of resource.
Table 16-3 Determining the importance / sensitivity of resource

Importance/s
ensitivity of
resource or
receptor

Criteria

Typical examples

Very High

Attribute has a
high quality
and rarity on a
regional or
national scale

Surface
water:

European Union (EU) designated
Salmonid/Cyprinid fishery
Watercourse achieving WFD Class
‘High’
Site protected under EU or United
Kingdom (UK) wildlife legislation
(Special Area of Conservation, Special
Protection Area, Site of Special
Scientific Interest, Ramsar site)
Supports a public potable water supply
to a large community

Flood risk:

Designated washland or a large and
active floodplain where there is high
potential for flooding of a large number
(greater than 100) of residential
properties and infrastructure

Attribute has a
high quality
and rarity on a
local scale

Surface
water:

Watercourse achieving WFD Class
‘Good’

Flood risk:

Floodplain or defence protecting
between 1 and 100 residential
properties or industrial premises/key
infrastructure from flooding

Attribute has a
medium
quality and

Surface
water:

Watercourse achieving WFD Class
‘Moderate’
Water feature that supports an

High

Medium
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Importance/s
ensitivity of
resource or
receptor

Criteria

Typical examples

rarity on a
local scale

Low

Attribute has a
low quality
and rarity on a
local scale

abstraction for agricultural or industrial
use of between 50 and 499m3/day, or
supports a private water supply of
potable water to an individual property
Flood risk:

Floodplain or defence protecting ten or
fewer industrial properties from flooding

Surface
water:

Watercourse that is not a fishery,
achieving WFD Class ‘Poor’
Supports an abstraction for agricultural
or industrial use of less than 50m3/day.
Does not support a public or private
potable water supply

Flood risk:

Floodplain within limited constraints
and a low probability of flooding of
residential and industrial properties
Source: Part 10 of Volume 11 of the DMRB (Ref 16-9), with reference to the paper
Practical Methodology for Determining the Significance of Impacts on the Water
Environment (Ref 16-29).

Methodology for assessing impact magnitude and effect significance
16.3.26

The magnitude of impact is then assessed considering the scale, extent of
change, nature and duration of impact. Definitions of the magnitude of
impact are given within Table 16-4 Assessing magnitude of impact which
provides examples of each scale of impact.
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Table 16-4 Assessing magnitude of impact
Magnitude of
impact

Major adverse

Criteria

Typical example

Results in
loss of
attribute
and/or quality
and integrity
of the
attribute

Surface
water:

Flood
risk:

Loss or extensive change to a fishery
Loss or extensive change to a designated
Nature Conservation Site
Change in the WFD class of a river reach
or pollution of a potable source of
abstraction
Increase in peak flood level (1% Annual
Exceedance probability (AEP)) greater
than 100 mm, or increasing the risk of
flooding to more than 100 residential
properties

Results in
effect on
integrity of
attribute, or
loss of part of
attribute

Surface
water:

Partial loss in productivity of a fishery
Pollution of a non-potable source of
abstraction

Flood
risk:

Increase in peak flood level (1% AEP)
more than 50mm, or increased flood risk
to fewer than 00 residential properties

Results in
some
measurable
change in
attribute
quality or
vulnerability

Surface
water:

Discharges to a watercourse that result in
no significant loss of quality, fishery or
biodiversity value

Flood
risk:

Increase in peak flood level (1% AEP) less
than 50mm or increasing the risk of
flooding to fewer than 10 industrial
properties

The proposed Scheme is unlikely to affect the integrity
of the water environment. Negligible change in peak
flood level.

Negligible

Results in
effect on
attribute, but
of insufficient
magnitude to
affect the use
or integrity

Surface
water:

Reduction in discharges of either soluble
or sediment bound pollutants

Minor beneficial

Results in
some
beneficial
effect on
attribute or a
reduced risk

Flood
risk:

Reduction in peak flood level (1% AEP)
greater than 10 mm

Moderate
adverse

Minor adverse
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Magnitude of
impact

Criteria

Typical example

of negative
effect
occurring
Results in
moderate
improvement
of attribute
quality

Moderate
Beneficial

Major Beneficial

Results in
major
improvement
of attribute
quality

Surface
water:

Reduction on discharges of both soluble
and sediment bound pollutants

Flood
risk:

Reduction in peak flood level (1% AEP)
greater than 50 mm

Surface
water:

Total removal of existing polluting
discharge, or removing the likelihood of
polluting discharges occurring to a
watercourse.

Flood
risk:

Reduction in peak flood level (1% AEP)
greater than100 mm

Source: Part 10 of Volume 11 of the DMRB (Ref 16-9), with reference to the paper Practical
Methodology for Determining the Significance of Impacts on the Water Environment (Ref 1629).

16.3.27

A combined assessment of receptor importance/sensitivity and impact
magnitude is then undertaken to determine the significance of effect, as
demonstrated in Table 16-5 Assessing significance of effect. Effects can
be either beneficial or adverse. Where an impact magnitude is considered
to be negligible, its overall significance of effect is classified as neutral no
matter the sensitivity of the receptor. Please note that in Table 16-5 the
shaded elements of the table mean significant in EIA terms.
Table 16-5 Assessing significance of effect

Sensitivity of
attribute

Magnitude of impact
Negligible

Minor

Moderate

Major

Very High

Neutral

Moderate

Large

Very Large

High

Neutral

Moderate/
Large

Large/ Very
Large

Medium

Neutral

Moderate

Large

Slight/
Moderate
Slight

Low
Moderate
Neutral
Neutral
Slight
Source: Part 10 of Volume 11 of the DMRB, with reference to the paper Practical
Methodology for Determining the Significance of Impacts on the Water Environment (Ref
16-29).
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16.3.28

Professional judgement has been used when assigning overall
significance where there is a choice, with adherence to the precautionary
principle.
Limitations and Assumptions

16.3.29

Flood risk to the Scheme has been defined and assessed using currently
available data from the Environment Agency, supplemented by data
generated by bespoke, site specific flood defence breach modelling.
There are two key assumptions relevant to the breach modelling
assessments. The Environment Agency supplied breach inflow
hydrographs for two locations, one located on the south and one on the
north bank of the River Thames. As the location of the southern bank
breach was relatively distant from the Scheme a second southern breach
location was also modelled (at a location in closer proximity). These
breach locations are illustrated in Drawings 16.4, 16.6 and 16.7. It was
assumed that the Environment Agency southern breach inflow hydrograph
was appropriate for application to the breach model at the second
southern breach site. It is also assumed that information describing the
ground terrain behind the flood defences, which included LiDAR data from
the Environment Agency and DTM data describing changes to ground
levels following development of the Scheme, which was provided to the
Scheme design team by TfL, is suitably refined and representative to allow
any impacts of the Scheme on baseline flood conditions to be quantified.
Following consultation with the Environment Agency regarding the breach
modelling results these assumptions have been confirmed to be
appropriate.

16.3.30

Readily available sediment chemistry data from other schemes located
near to the site, has been reviewed in order to give an indication of the
possible chemical condition of the river bed sediment at the proposed
location of the new temporary jetty and the area to be dredged. These
sites are illustrated in Drawing 16-2 - River Sediment Quality Sample
Locations - Desk Study Off Site Locations (Document Reference: 6.2).
The data has been used to provide an overall indication of sediment
quality conditions in the River Thames in the vicinity of the site and
individual readings are not to be considered representative of the actual
conditions on the site. The data used has been obtained from various third
parties, as detailed in Table 16-2 Water environment consultation and are
assumed to be reliable. Additional quality assurance checks have not
been undertaken.
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16.3.31

The assessment of the impact of the new temporary and associated
dredging operation on river water quality has also been informed by
analysis of sediment samples collected in the vicinity of the new temporary
jetty and in the proposed dredge area. The surveys comprised both
surface sampling, which was carried out in December 2015 by ABPmer,
and the collection of sediment cores carried out by Seastar Survey Ltd in
January 2016 (see Appendix 16.F (Document Reference: 6.3.16.6), for
subsequent chemical analysis. The locations of the samples analysed are
shown on Drawing 16-3: River Sediment Quality Sample Locations – On
Site.

16.3.32

Whilst the analysis data gives a good indication of the conditions at the
site there were limitations to the amount of data which could be collected
during the two sampling exercises, as follows:
• During the December 2015 investigation it was not possible to obtain
suitable surface samples from the subtidal zone because the sediment
composition was too coarse. Therefore the Cefas sample analysis did
not include samples taken from within the proposed dredge area. This
limitation was mitigated by the subsequent investigation; and
• During the January 2016 investigation seven sediment core samples
were collected and submitted for analysis for waste acceptance criteria
and by the Cefas laboratory in accordance with MMO guidance for
disposal of sediment at sea. However sediment conditions prevented
the collection of samples down to the maximum dredge depth (3.3 m) at
any of these sites. Very dense brown clay beneath the sediment layer
(which predominantly comprised gravelly sand) restricted the Vibrocore
sampling to a maximum depth of 1.9m. It is likely that the very dense
brown clay is natural geology (ancient/2 million year old alluvial
deposits, rather than recently deposited sediment) and therefore the
potential for it to be contaminated is very limited due to its age and very
low permeability. In addition, its dense cohesive nature means that
there would be limited dispersal into the water column from these
materials during dredging. Therefore it is concluded that sufficient
sample analysis data is available to characterise the proposed dredge
mass and to assess the potential impact on water quality during the
proposed works.
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16.4

Description of the baseline conditions
Existing baseline

16.4.1

The following section outlines the baseline information obtained through
desk based studies, a site walkover and consultation. The value of
identified receptors is summarised in Table 16-6 Summary of potential
sources of contamination and most likely possible contaminants in
sediment and these receptors are illustrated in Drawing 16-1- Waterbodies
and Watercourses (Document Reference: 6.2).

16.4.2

The following features and receptors have a role in influencing surface
water quality or have the potential to be affected by changes in water
quality. Therefore baseline conditions have been described for the
following:

16.4.3

•

Riverine sediment quality – potential contaminants in surface sediments
and at depth below the river bed, with sediment analysis data provided
in Appendices 16.E and 16.F of the ES (Document References:
6.3.16.5 and 6.3.16.6);

•

Existing hydrodynamics and sediment transport regime – including
characterisation of current speeds/flow velocities, sediment loads and
areas of deposition. This data is described in more detail in Appendix
16.B of the ES (Document Reference: 6.3.16.2);

•

River water quality – current physical, chemical and ecological
condition of the water based on Environment Agency WFD monitoring
data and features which may have influenced water quality;

•

Existing surface water abstractions and discharges – those in the
vicinity of the site have been identified; and

•

Recreation – recreational activities carried out in the river in the vicinity
of the site.

In addition to water quality related elements, baseline description of flood
risk within the study area is provided and existing surface water drainage
systems are described.
General description of the study area

16.4.4

The study area is characterised by highly urbanised land use and a gently
undulating topography. Ground levels, defined using LiDAR data supplied
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by the Environment Agency, vary between approximately 3m and 7m
AOD. The study area receives an average annual rainfall of approximately
570mm and its hydrology is dominated by the tidal River Thames. The
River Thames supports numerous functions, for example, the transport of
dilution of waste water discharges, commercial and recreational navigation
and diverse fisheries. Other surface water features in the study area are:
•

The River Lea (river reach within the study area known as the Bow
Creek). This river has its confluence with the River Thames near to the
western boundary of the northern (Silvertown) worksite;

•

The Royal Victoria Dock, a tidal basin located adjacent to the north
eastern boundary of the Order Limits at Silvertown;

•

Minor watercourse, known as ‘The Cut’, that has an open channel
section located approximately 120m south-west of Dock Road within
the Silvertown site and an associated balancing pond; and

•

Unnamed minor watercourse that has an open channel section located
approximately 180m north-west of the southern portal of the Scheme.

Riverine sediment quality
16.4.5

The baseline conditions relating to sediment chemical quality in the tidal
River Thames have been investigated using the following approach:
•

identify potential sources of land contamination which may have
impacted the chemical quality of the sediment. Identification of these
potential sources was carried out as part of Chapter 12: Geology and
Soils of the ES and a summary of the conclusions is provided below.

•

desk based review of sediment and soil chemical analysis data from
samples taken in or adjacent to the river, using investigation data from
sites nearby, as described in paragraph 16.4.13; and

•

two intrusive investigations, described in paragraphs 16.4.18 and
16.4.19, undertaken in December 2015 and January 2016.

Possible sources of contamination
16.4.6

Table 16-6 Summary of potential sources of contamination and most likely
possible contaminants in sediment provides a summary of possible
sources of contamination associated with historical and ongoing uses of

Page 16-39

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

land near the site (extracted from Chapter 12, Table 12-8). This gives an
idea of the types of contaminants which might be present in the sediment
at the site. The pollutant pathway from these potential sources of land
contamination to the River Thames bed sediment is most likely to be via
surface water runoff and drainage systems, with regulated and
unregulated discharge to the surface water network.
16.4.7

Contaminants bind to sediment particles in the water column or precipitate
out of solution, leading to settlement of contaminated material on the river
bed. While undisturbed, the contaminants are likely to remain ‘locked into’
the sediment and at depth this means that organisms are not exposed.
Through disturbance the contaminants may become mobile and therefore
dissolve in water leading to impacts on water quality, or particles are
suspended and redistributed so that organisms are exposed.
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Table 16-6 Summary of potential sources of contamination and most likely possible contaminants in
sediment
Item

Inferred date of operation

Within Order Limits – north of the River Thames (Silvertown)
Royal Victoria Docks, wharfs and jetties
1855 – present day

Manure Chemical Works
Circa 1896 -1950
Oil and Coke Mills
1950 -1970s
Waste management and
Present Day
cement/aggregate/concrete batching facilities.
Within Order Limits – south of the River Thames (Greenwich)
Southern Metropolitan Gasworks
1860s -1987
Chemical Works
Circa 1896
Goods Depot and Railway
Unknown -1960s
Study Area (Outside of Order Limits)
Coal depot
Unknown to 1930s
Paint Works
1950 to unknown
Engineering works
1950s to 1960s
Railway Sidings
Unknown to 1980s
Scrap yard
Pre -1990s to unknown
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Associated contaminants most likely to be present
Source: Department of the Environment Industry Profiles (EA)
1995
Metals, phenol, sulphur compounds, cyanide compounds,
petroleum hydrocarbons, Polycyclic Aromatic Hydrocarbons
(PAH), mineral oil, Polychlorinated Biphenyl (PCB)
Ammonia, animal / plant waste, heavy metals and PAH
Petroleum hydrocarbons, mineral oil, metals, PAH, PCB
Metals, inorganics, acid/alkali, petroleum hydrocarbons, PCB

Metals, phenol, sulphur compounds, cyanide compounds,
petroleum hydrocarbons, PAH, mineral oil, PCB
Metals, PAH, petroleum hydrocarbons
PAH associated with coal ash
Metals, PAH, solvents, petroleum hydrocarbons
Metals, PAH and petroleum hydrocarbons
Heavy metals, mineral oil, hydrocarbons, solvents
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Review of sediment chemical analysis data
16.4.8

In order to provide an indication of whether disturbance of sediment
during the proposed works is likely to impact water quality and marine
ecology the chemical composition of the sediment has been reviewed.
Initially data reviewed has been obtained from desk study based research
from other projects in the vicinity of the Scheme, but outside of the Order
Limits. In addition, sediment samples have been taken from within the
Order Limits during two intrusive investigations. On the advice of Cefas,
these samples were analysed by them for determinands of concern to the
surface water environment, and also for a suite of total and leachable
concentrations of metals and hydrocarbon defined for landfill waste
disposal (Waste Acceptance Criteria) as discussed below.

16.4.9

OSPAR guidance (Ref. 16-19), used by MMO and Cefas to regulate the
protection of the marine environment, indicates that polycyclic aromatic
hydrocarbons (PAH), polychlorinated biphenyls (PCB), and metals are of
particular concern with respect to the marine environment. Several of
these substances (PAH, metals) are also defined as WFD Priority
Substances, which are deemed harmful to the water environment.

16.4.10

In order to assess the significance of the total concentrations of
determinands analysed in the sediment samples with respect to the
potential impact on the surface water quality at and downstream of the
site during the construction, the data has been compared to OSPAR/MMO
Action Levels (AL) (Refs. 16-19 and 16-30). In the absence of a UK Action
Level, Canadian guidance values (Ref. 16-31) have been used, namely
‘threshold effect levels’ (TELs) and ‘probable effect levels’ (PELs). The
use of guidance from another country is in general accordance with the
approach outlined in Environment Agency guidance CLR9 Section 3.7
(Ref. 16-32).

16.4.11

Some of the sediment samples collected from within the Order Limits
were submitted for testing, including tests for the leachability of metals
and phenol. This was carried out as part of a Waste Acceptance Criteria
(WAC) test so the method used is not directly representative of the
conditions in the river. However, the results give some indication of the
leachability of determinands from the sediment into the water column and
the results have been compared to UK Environmental Quality Standards
for seawater to reflect the estuarine conditions at this location.

16.4.12

The relevant UK Action Levels and Canadian Effect Levels are provided in
Table 16-7 Summary of all sediment analysis data (outside of Order
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Limits) and Cefas/Canadian criteria and Table 16-8 Summary of sediment
total concentration analysis data (inside of Order Limits) and
Cefas/Canadian criteria and a brief explanation is given below:
•

Below Cefas Action Level One (AL1): In general, contaminant levels in
dredged material below Action Level 1 are of no concern and are
unlikely to influence the licensing decision;

•

Between Cefas Action Levels One (AL1) and Two (AL2): Dredged
material with contaminant levels between AL1 and AL2 requires further
consideration and testing before a decision will be made (e.g. other
factors would be considered, such as the sensitivity of the disposal site,
leachability analysis etc.);

•

Above Cefas Action Level Two (AL2): Dredged material with
contaminant levels above AL2 is considered unsuitable for sea
disposal. This most often applies only to a part of a proposed dredging
area and so that area can be excluded from disposal at sea and
disposed of by other routes, e.g. landfill;

•

Below the Canadian TEL; the minimal effect range within which
adverse effects rarely occur;

•

Between the Canadian TEL and PEL; the possible effect range within
which adverse effects occasionally occur; and

•

Above the Canadian PEL; the probable effect range within which
adverse effects frequently occur.

Page 16-43

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

Sediment analysis data review (outside of the Order Limits)
16.4.13

16.4.14

In order to assist in characterising the baseline conditions at the site with
respect to sediment contamination, readily available data from the
projects/locations listed below, and illustrated in Drawing 16-2, have been
reviewed.
•

PLA ‘Maintenance Dredge Protocol and Water Framework Directive
Baseline Document’ (Ref 16-12). This is a study of the whole of the
River Thames estuary regulated by the PLA and includes some limited
original data. The data referred to here is from ‘Blackwall Shoal’ which
is subject to maintenance dredging by the PLA;

•

‘Crossrail Instone Wharf Intertidal Studies’ (Ref 16-25) and ‘Crossrail
Limmo Peninsula and Manor Wharf 2005 Intertidal Studies’ (Ref 1626). These reports include data from surface sediment sampling in the
River Lea near to where it discharges into the River Thames,
immediately upstream of the site. The samples were taken from the
near surface approximately ten years ago, therefore the results are
unlikely to be representative of current surface conditions but may be
representative of the slightly deeper conditions at the site;

•

Site Investigation Data for Emirates Air Line (EAL) (Ref 16-27). This
site investigation included drilling four boreholes just above and below
the low water mark on the southern bank of the River Thames at the
point where the proposed Silvertown Tunnel passes beneath this bank
of the river. This is immediately downstream of the proposed area to be
dredged and approximately 20m downstream of the new temporary
jetty location. The samples analysed were taken from depths of
between 0.2m and 2.0m; and

•

Pre dredging data from Tate and Lyle Sugars Outer Berth 2014
(approximately 2.6km east of the site) and Isle of Dogs 2014
(approximately 1.1km west of the site) (Ref 16-28). This data was
provided by Cefas and the exact location of the sampling is not known.

Table 16-7 Summary of all sediment analysis data (outside of Order
Limits) and Cefas/Canadian criteria provides a summary of the sediment
chemical analysis collected from these information sources. The full data
set is reproduced in Appendix 16.E of the ES (Document Reference:
6.3.16.5), and the locations from which the data are derived are shown on
Drawing 16-2 (Document Reference: 6.2).
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Table 16-7 Summary of all sediment analysis data (outside of Order Limits) and Cefas/Canadian criteria
Determinand
Range of maximum
AL1
AL2
TEL
PEL
concentration (mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
Arsenic
9.4
48
20
100
Cadmium
0.1
5.55
0.4
5.0
Chromium (total)
58
93.4
40
400
Copper
22
145
40
400
Lead
114
340
50
500
Mercury
0.2
6.5
0.3
3.0
Nickel
15
42.29
20
200
Zinc
63
27,100 - this
appears
anomalous
next is 441.7
130
800
Organotins
0.0001
0.51
0.1
1.0
Polychlorinated biphenyl
0.01
0.4
0.01
(PCB) Sum of ICES 7
Acenaphthylene
0.052
5.7
0.01
0.1
Acenaphthene
0.057
5.7
0.01
0.1
Anthracene
0.124
5.7
0.05
0.2
Benzo(a)anthracene
0.743
28.8
0.1
0.7
Benzo(a)pyrene
0.773
1.5
0.1
0.8
Chrysene
0.345
4.0
0.1
0.8
Fluoranthene
1.07
8.99
0.1
1.5
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Determinand

Range of maximum
AL1
concentration (mg/kg)
(mg/kg)
Fluorene
0.081
1.0
Phenanthrene
0.4
10.2
Pyrene
0.858
7.0
Naphthalene
0.1
8.0
Dibenzo (a,h)anthracene
0.142
1.0
Bold – Concentrations which exceed the upper criteria (AL2 or PEL)
Grey – Laboratory limit of detection
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16.4.15

16.4.16

Comparison of the concentrations found in these investigations against
the Cefas or Canadian criteria indicates that:
•

Metals concentrations are generally below AL1, all of the investigations
identified concentrations between AL1 and AL2, and occasional
samples identified concentrations above AL2 (mercury and cadmium
only). Of the four investigations in which samples were analysed for
organotins, only one showed a concentration above AL1 and none
were above AL2. The maximum zinc concentration shown in Table 167 Summary of all sediment analysis data (outside of Order Limits) and
Cefas/Canadian criteriais from the EAL investigation and appears to be
anomalous;

•

Polychlorinated biphenyl (PCB) was only found at elevated
concentrations (above the Action Level) in one investigation (EAL) and
the way that the results are presented is ambiguous so that this reading
appears unreliable. In general the evidence suggests that there are not
significant levels of PCB in the sediments in the wider area; and

•

Polycyclic aromatic hydrocarbon (PAH) compounds have been
compared to Canadian TEL and PEL and all of the investigations
identified concentrations above the PEL. However, the majority of
concentrations were below the former Cefas criteria for total
hydrocarbons of 100mg/kg, only the Isle of Dogs data showed
concentrations above this.

The PLA study (Ref 16-12) includes the following summary (in Section 7.2
of that document) of the sediment quality in the study area (River Thames
Estuary), which generally agrees with the findings of the above review:
•

“The data collated indicates that the vast majority of metal
concentrations within both PLA and third party dredge locations fall
below Cefas AL 1. This being said, AL 1 is exceeded for a variety of
metals throughout the estuary, although this does not appear to be
location specific i.e. increased concentrations are found in both the
inner and outer estuary, thus suggesting these concentrations are near
‘background’ for the Thames. As was the case for metals, organotin
(i.e. TBT and DBT) concentrations within the Thames Estuary largely
fall below Cefas AL1;

•

The majority of sediment samples analysed in the Thames Estuary for
both PLA and third party dredging did not register a PCB concentration,
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i.e. the concentrations were below the limits of detection (LOD) in most
instances; and
•

The sediment quality throughout the study area exhibits a varied
degree of contamination for a variety of substances. Analysis of
sediment quality data for both PLA and third party dredging activities
have indicated that contamination levels are typically below Cefas ALs,
although a number of samples do exceed Cefas AL 1 for certain
substances (most commonly heavy metals). Only a single analysed
sediment sample from within the Thames exceeded Cefas AL 2
thresholds, although any potential contamination is considered to be
very localised and unlikely to have any adverse environmental effect on
the estuary (at waterbody level).”

Data collected outside of the Order Limits - Conclusions
16.4.17

The off site data reviewed and the PLA study indicate that the majority of
sample analysis data shows concentrations of contaminants in the
sediment below the upper Cefas and Canadian criteria for the protection
of surface water quality.
Sediment analysis data review - within the Order Limits

16.4.18

The potential chemical impact on water quality from existing sediments
has also been defined using analysis of sediment samples taken in the
vicinity of the new temporary jetty and in the proposed dredge area. Two
surveys were carried out, comprising both sediment near surface
sampling, which was carried out in December 2015 by ABPmer (Ref. 1633), and the collection of sediment cores carried out by Seastar Survey
Ltd in January 2016 (Appendix 16.F (Document Reference: 6.3.16.6).

16.4.19

Sediment samples were submitted to laboratories for analysis as follows:
• December 2015 – Near surface samples taken from five locations in
the intertidal zone within the Order Limits adjacent to the proposed
dredge area and the new temporary jetty location. These samples were
analysed by the Cefas laboratory for determinands of concern with
respect to the protection of surface water, tested in accordance with
their required methods; and
• January 2016 – Seven samples were taken from various depths from
five locations. The samples were taken from depths of between 0.5m
and 1.9m. These samples were analysed by the Cefas laboratory for
determinands of concern with respect to the protection of surface
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water, tested in accordance with their required methods. Five of the
samples were also analysed by a standard laboratory for the Waste
Acceptance Criteria (WAC) testing suite defined in the Landfill Directive
(Ref. 16-34).
16.4.20

Table 16-8 Summary of sediment total concentration analysis data (inside
of Order Limits) and Cefas/Canadian criteria provides a summary of the
sediment chemical analysis data of total concentrations in the samples
taken from within the proposed dredge area for those determinands which
have a Cefas Action Level or Canadian Effect Level, also included in the
table. Table 16-9 Summary of sediment leachability analysis data (inside
of Order Limits) and Environmental Quality Standards (EQS) provides a
summary of the leachability results for those determinands which have an
allocated saline and freshwater Environmental Quality Standard (EQS),
also shown in that table. Although both EQS are presented, the EC
Technical Guidance for Deriving Environmental Quality Standards
document (Ref. 16-35 Section 2.4.1.1) indicates that in transitional waters
the freshwater EQS is most appropriate.

16.4.21

The full data set is reproduced in Appendix 16.F of the ES, and the
locations from which the data is derived are shown on Drawing 16-3
(Document Reference: 6.2.16.3).
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Table 16-8 Summary of sediment total concentration analysis data (inside of Order Limits) and
Cefas/Canadian criteria
Determinand
Maximum concentrations* (mg/kg)
AL1
AL2
TEL
(mg/kg)
(mg/kg)
(mg/kg)
ABP Intertidal
Seastar Dredge
Zone
Area
Arsenic
23
28
20
100
Cadmium
0.67
9
0.4
5.0
Chromium (total)
89
184
40
400
Copper
106
203
40
400
Lead
549
248
50
500
Mercury
2
7.4
0.3
3.0
Nickel
41
73
20
200
Zinc
309
679
130
800
Organotins
0.135
0.85
0.1
1.0
Polychlorinated biphenyl (PCB)
<0.08
Not available
0.01
Sum of ICES 7
Polycyclic Aromatic Hydrocarbons (PAH)
Acenaphthylene
0.0665
0.20
0.01
Acenaphthene
0.324
0.28
0.01
Anthracene
0.436
0.57
0.05
Benzo(a)anthracene
1.43
1.64
0.1
Benzo(a)pyrene
1.61
3.13
0.1
Chrysene
1.15
1.54
0.1
Fluoranthene
3.25
4.31
0.1
Fluorene
0.309
0.39
0.02
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Determinand

Maximum concentrations* (mg/kg)

AL1
(mg/kg)

Phenanthrene
1.62
1.71
Pyrene
2.47
3.47
Naphthalene
0.333
0.38
Dibenzo(a,h)anthracene
0.226
0.51
Bold – Concentrations which exceed the upper criteria (AL2 or PEL)
Grey – Laboratory limit of detection
* These are the maximum concentrations seen in the two sets of analysis data.
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16.4.22

The total concentrations, when compared to the Cefas ALs and Canadian
ELs, show occasional (1 in 12 samples) exceedances of lead, cadmium
and mercury. In the proposed dredge area, all exceedances were found in
one sample, VIB04 at 0.75m depth. When this sample is removed from
the dataset the concentrations in the proposed dredge area are all notably
lower than in the samples taken from the intertidal area, there is a marked
apparent difference in the conditions between these two areas.

16.4.23

Table 16-9 Summary of sediment leachability analysis data (inside of
Order Limits) and Environmental Quality Standards (EQS)and the
sections below discuss the potential for these total concentrations to
dissolve into the water column. Table 16-9 Summary of sediment
leachability analysis data (inside of Order Limits) and Environmental
Quality Standards (EQS) shows testing of five samples taken from the
proposed dredge area. The method of producing the leachate from the
sediment sample is not directly summarises the results of leachability
analysis carried out as part of the WAC comparable to the conditions on
the site (e.g. salinity, pH etc.) but the results give an initial indication of the
leaching potential.
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Table 16-9 Summary of sediment leachability analysis data (inside of Order Limits) and Environmental
Quality Standards (EQS)
Freshwater
Saline EQS
Determinand
Sample Location and Concentration (8:1 leachate) (ug/l)
EQS
VIB 01
VIB 03
VIB 04
VIB 05
VIB 06
Arsenic
0.4
0.7
0.7
1
8
50 (AA)
25 (AA)
Cadmium
0.04
0.09
0.03
0.11
0.1
1.5 (MAC)
0.2 (AA)
Chromium
0.4
0.9
0.5
0.4
0.7
3.4 (AA)
0.6 (AA)
Copper
4.2
5.6
3.0
8.5
10.6
1.0 (AA)
3.76 (AA)
Lead
4.2
12.7
6.2
4.1
11.4
14 (MAC)
14 (MAC)
Mercury
<0.01
<0.01
<0.01
0.02
<0.01
0.07 (MAC)
0.07 (MAC)
Nickel
1.2
3.3
0.8
3.4
3.1
34 (MAC)
34 (MAC)
Zinc
7.3
7.9
6.4
6.9
14.1
12.9 (AA)
8.8 (AA)
Phenol
<5
<5
<5
<5
<5
7.7 (AA)
7.7 (AA)
Bold – Concentrations which exceed at least one of the EQS.
Grey – Laboratory limit of detection
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16.4.24

The leachability testing shows some concentrations greater than the EQS
which implies that some of the metals could have the potential to leach
from the sediment into the water column. In order to further investigate the
potential for metals to dissolve into the water during the dredging a
calculation has been completed using the predicted additional suspended
solids concentration, the total concentration in the sediment samples, and
the partition coefficients (representative of the potential for a chemical to
change from one phase to another, i.e. to dissolve). This is considered to
be a protective approach because it represents the maximum possible
concentration which could be released when in fact there are many other
environmental factors which would affect the actual concentrations
released and the amount which would remain dissolved or in suspension.
For example, the chelation of dissolved trace metals by the high organic
content of the Thames estuary at this geographical location. Therefore,
though a crude approach, it gives an initial indication of the potential for
metals to be released from sediments into the water. This approach is
advocated in the EC Common Implementation Strategy for the Water
Framework Directive (Ref 16-35, Section 3.7).

16.4.25

In the absence of leachability data for the PAH compounds, some of
which show total concentrations greater than the Canadian PELs, the
maximum possible concentrations for two representative compounds have
been calculated (benzo(a)pyrene and benzo[k]fluoranthene), chosen
because there are published EQS and because they show some of the
greatest concentrations.

16.4.26

In the following calculations the maximum concentration found in the
samples taken from the proposed dredge area are multiplied by the
potential additional suspended solid concentration to indicate the
maximum concentration in suspension. This is then multiplied by the
partition coefficient to indicate the potential dissolved concentration which
is compared to the EQS.

16.4.27

The maximum incremental suspended sediments concentration (SSC) in
the dredge area for mean neap tide, when there is least difference
between high and low water, and mean river flow conditions (worst case
scenario – lowest flow) is 8.01mg/l. This value has been derived from the
hydrodynamic modelling reported in Appendix 16.B.

16.4.28

The maximum concentration in suspension is calculated by multiplying the
maximum concentration analysed in the sediment samples, by the
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maximum suspended solids concentration, as follows using arsenic as an
example:
Maximum concentration of arsenic in sediment samples from dredge area
= 28mg/kg
Maximum incremental suspended solid concentration = 8.01mg/l or 8x106kg/l
Maximum suspended in the water column = 2.24x10-4mg/l
16.4.29

Table 16-10 Maximum Potential Metals and PAH Dissolved Phase
Concentration and EQS summarises the maximum total concentrations,
the maximum concentration suspended in the water column, the partition
coefficient used, and the maximum concentration entering the dissolved
phase. The maximum dissolved phase concentration is then compared to
the EQS.

16.4.30

The partition coefficient values used for metals have been taken from a
US Environment Protection Agency (USEPA) document (Ref 16-36) and
relate to suspended sediment load and the water in streams, rivers and
lakes. These are stated in that document as relating to freshwater
conditions and the use of freshwater partition coefficient values represents
a conservative approach. This is because metals would normally be more
easily dissolved in a freshwater environment (where pH is generally lower)
than in more saline waters i.e. it represents the worst case situation. In
addition, the numbers which have been used are the most conservative of
the range provided in the USEPA document and they are an order of
magnitude lower than values quoted in available European Commission
(EC) documents relating to the calculation of EQS (Ref 16-37). In addition,
the chelation of dissolved trace metals in estuaries by natural organic
material, resulting in the re-adsorption of dissolved trace metals on to
particulate matter will further reduce the potential for increased dissolved
trace metals as a result of the dredging work. The partition coefficients for
TBT have been sourced from literature relating to marine waters (Ref 1638).

16.4.31

The partition coefficient values used for the PAH compounds have been
taken from the EC EQS Dossier for PAH (Ref 16-37).

16.4.32

As illustrated in Table 16-10 Maximum Potential Metals and PAH
Dissolved Phase Concentration and EQS, the possible maximum
dissolved phase concentrations are many orders of magnitude less than
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the EQS, further indicating that the potential for impact to water quality
from metals in sediment is minimal.
16.4.33

While the potential change in concentration of contaminants due to
dredging activities at Silvertown suggests very small increases may occur
in isolation, it is necessary to consider the resultant concentration in
addition to background levels. Table 16-11 presents contaminant
concentrations measured at four Environment Agency monitoring stations
in 2015 and 2016 (up to June) along the Thames. While the Thames
Middle transitional water body is already reported to be failing for zinc, the
measurements also indicate relatively high levels of copper, TBT,
benzo(a)pyrene and benzo(g,h,i)perylene (above available EQS values).
Therefore, as sediment resuspended whilst dredging may contain small
quantities of contaminants, and assuming some of this material would
transfer into the dissolved phase, then it is possible to result in a small
temporary uplift to these already failing concentrations in the water body.
However, this short-term (localised) increase in concentration is less than
0.1% compared to background levels for all contaminants, with the
exception of cadmium (0.11%) and lead (0.54%).

16.4.34

For TBT, which is banned for antifoulant use, it would be expected that
concentrations in the marine environment will be decreasing, if slowly,
over time as existing reservoirs in sediments degrade. The dredge works
will permanently remove some sediment bound TBT from the tideway
sediments, thereby leading to long term improvement. Most of the
material that is disturbed into the water column during dredging is likely to
redeposit in the vicinity of the dredge site. TBT is strongly hydrophobic
and is likely to remain adsorbed to the suspended sediment within the
water column and thus may be less bioavailable.

16.4.35

Similar short-term, small-scale increases in concentration could be
expected for zinc, benzo(a)pyrene and benzo(g,h,i)perylene, with any
small uplift in concentration returning to background levels very quickly.
Given the concentration of these parameters already reported within this
water body, and the very low (temporary) additions as a result of
dredging, it is not considered that the proposed dredging activity would
lead to a significant impact on the water quality.

16.4.36

In conclusion, the proposed works at Silvertown are not expected to lead
to a long-term deterioration of the assessed contaminants (i.e. specific
pollutants, priority substances or priority hazardous substances) within the
Thames Middle transitional water body.
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Table 16-10 Maximum Potential Metals and PAH Dissolved Phase Concentration and EQS – Additional Load
Maximum Total
Sediment
Concentration
(mg/kg)

Partition
Maximum
Coefficient9,10,11
Suspended
Concentration
Log
(µg/l)
l/kg
l/kg

Maximum
Dissolved
Concentration
(µg/l)

UK EQS (µg/l)

Arsenic

28

0.22

2.0

100

2.24 x 10-3

50 (AA)

25 (AA)

Cadmium

9

0.07

2.8

631

1.14 x 10-4

1.5 (MAC)

0.2 (AA)

Chromium

184

1.47

3.9

7,943

1.86 x 10-4

3.4 (AA)

0.6 (AA)

Copper

203

1.63

3.1

1,259

1.29 x 10-3

1.0 (AA)

3.76 (AA)

Lead

549

4.40

3.4

2,512

1.75 x 10-3

14 (MAC)

14 (MAC)

Mercury

7.4

0.06

4.2

15,849

3.74 x 10-6

0.07 (MAC)

0.07 (MAC)

Nickel

73

0.59

3.5

3,162

1.85 x 10-4

34 (MAC)

34 (MAC)

Contaminant
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Maximum Total
Sediment
Concentration
(mg/kg)

Partition
Maximum
Coefficient9,10,11
Suspended
Concentration
Log
(µg/l)
l/kg
l/kg

Maximum
Dissolved
Concentration
(µg/l)

UK EQS (µg/l)

Zinc

679

5.44

3.5

3,162

1.72 x 10-3

12.9 (AA)

8.8 (AA)

TBT

0.705

5.64 x 10-3

3.9

7,944

7.11 x 10-7

0.0015
(MAC)

0.0015
(MAC)

Benzo(a)
pyrene

3.13

2.51 x 10-2

4.32

20,795

1.21 x 10-6

0.027
(MAC)

0.027
(MAC)

Benzo(b)
fluoranthene

3.75

3.00 x 10-2

4.32

20,795

1.44 x 10-6

0.017
(MAC)

0.017
(MAC)

Benzo(k)
fluoranthene

1.54

1.23 x 10-2

4.30

19,859

6.19 x 10-7

0.017
(MAC)

0.017
(MAC)

Benzo(g,h,i)
perylene

2.62

2.10 x 10-2

4.41

25,583

8.21 x 10-7

0.0082
(MAC)

0.00082
(MAC)

Contaminant
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Contaminant

Fluoranthene

Maximum Total
Sediment
Concentration
(mg/kg)

Partition
Maximum
Coefficient9,10,11
Suspended
Concentration
Log
(µg/l)
l/kg
l/kg

Maximum
Dissolved
Concentration
(µg/l)

UK EQS (µg/l)

4.31

3.45 x 10-2

1.69 x 10-5

0.12 (MAC)

3.31

2,044

Freshwater Saline

0.12 (MAC)

The EQS for cadmium is based on the hardness of water. The water in the Thames is assumed to be Class 5 (>200
mg CaCO3/l; see http://www.dwi.gov.uk/consumers/advice-leaflets/hardness_map.pdf).
The EQS for zinc is based on a baseline value (10.9 µg/l – freshwater; 6.8 µg/l – saltwater) plus background levels.
The background concentration of zinc in the Thames is assumed to be 2.0 µg/l.
Maximum suspended concentrations have been based on the maximum incremental suspended sediment
concentration in the dredge area (model output) of 8.01 mg/l.
EQS – Environmental Quality Standard; AA – Annual Average; MAC – Maximum Allowable Concentration.
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Table 16-11 Maximum Potential Metals and PAH Dissolved Phase Concentration and EQS – Total Load
Concentration at Environment Agency Monitoring
Stations (µg/l)
Contaminant
Thames at
London
Bridge

Thames at
Erith

Arsenic

<1 – 2.29
(n = 5)

1.97 – 3.43
(n = 3)

1.94 – 3.19
(n = 4)

3.432

50 (AA)

25 (AA)

Cadmium

<0.03 – 0.034
(n = 11)

0.039 –
0.084 (n = 7)

0.033 – 0.104
(n = 10)

0.104

1.5 (MAC)

0.2 (AA)

Chromium

<0.5 (n = 4)

<0.5 (n = 3)

<0.5 (n = 4)

0.500

3.4 (AA)

0.6 (AA)

Copper

1.98 – 4.81
(n = 5)

2.87 – 4.82
(n = 3)

1.79 – 3.18
(n = 4)

4.961

1.0 (AA)

3.76 (AA)

Lead

0.111 – 0.322
(n = 11)

0.149 –
0.256 (n = 7)

0.085 – 0.151
(n = 10)

0.324

14 (MAC)

14 (MAC)
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Concentration at Environment Agency Monitoring
Stations (µg/l)
Contaminant

Thames at
London
Bridge

Thames at
Erith

Thames at
Victoria
Dock

Thames at
Ovens Buoy

UK EQS (µg/l)
Combined
Maximum
Concentration
incl. Dredging
Freshwater Saline
(µg/l)

Mercury

<0.01 (n = 11) <0.01 –
0.017 (n = 7)

<0.01 – 0.058
(n = 10)

0.058

0.07 (MAC)

0.07 (MAC)

Nickel

1.78 – 4.87
(n = 11)

2.1 – 4.11
(n = 7)

1.43 – 3.21
(n = 10)

4.870

34 (MAC)

34 (MAC)

Zinc

4.06 – 14.7
(n = 5)

8.9 – 15.5
(n = 3)

5.99 – 12.3
(n = 4)

15.902

12.9 (AA)

8.8 (AA)

TBT

<0.0002 –
0.0021
(n = 14)

<0.0002 –
0.0015
(n = 7)

0.0004 –
0.0008 (n = 13)

0.0021

0.0015
(MAC)

0.0015
(MAC)

Benzo(a)
pyrene

0.0006 –
0.009

<0.01
(n = 10)

<0.002 – 0.033
(n = 16)

0.033

0.027
(MAC)

0.027
(MAC)

3.78 – 15.9
(n = 6)
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Concentration at Environment Agency Monitoring
Stations (µg/l)
Contaminant

Thames at
London
Bridge

Thames at
Erith

Thames at
Victoria
Dock

Thames at
Ovens Buoy

UK EQS (µg/l)
Combined
Maximum
Concentration
incl. Dredging
Freshwater Saline
(µg/l)

(n = 16)

Benzo(b)
fluoranthene

0.0007 –
0.0077
(n = 16)

<0.01
(n = 10)

0.0016 –
0.0281 (n = 6)

0.0281

0.017
(MAC)

0.017
(MAC)

Benzo(k)
fluoranthene

0.0003 –
0.0042
(n = 16)

<0.01
(n = 10)

0.0008 –
0.0146 (n = 6)

0.0146

0.017
(MAC)

0.017
(MAC)

Benzo(g,h,i)
perylene

<0.01 –
0.0113
(n = 16)

<0.01 (n = 9)

<0.01 – 0.0306
(n = 16)

0.0306

0.0082
(MAC)

0.00082
(MAC)

Fluoranthene

0.0007 –
0.011

<0.01
(n = 10)

0.027

0.12 (MAC)

0.12 (MAC)
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Concentration at Environment Agency Monitoring
Stations (µg/l)
Contaminant

Thames at
London
Bridge

Thames at
Erith

Thames at
Victoria
Dock

Thames at
Ovens Buoy

UK EQS (µg/l)
Combined
Maximum
Concentration
incl. Dredging
Freshwater Saline
(µg/l)

(n = 16)
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Data collected inside of the Order Limits - Conclusions
16.4.37

The sediment samples collected within the Order Limits show similar or
lower chemical characteristics to those taken outside the Order Limits.
Localised occasionally elevated concentrations of lead, mercury and
cadmium compared to Cefas AL2, and concentrations of some PAH
compounds greater than the Canadian PEL were observed.

16.4.38

Historically, the River Thames has been contaminated with sources of
trace metal and organic compounds from industrial discharges and
untreated/partially treated sewage discharges. In the 1970s, parts of the
estuary were to all intents “lifeless” and heavily contaminated. In common
with many estuaries in England, declining manufacturing industry, effluent
control and improved sewage treatment have led to improvements in
water quality and estuarine ecosystems (Ref 16-39).

16.4.39

The chemical analysis of sediment samples obtained from within the
Order Limits shows the continued improvement in sediment
concentrations of trace metals in the River Thames. Localised occasional
elevated concentrations are likely to reflect the historic contamination.
Existing hydrodynamics and sediment transport regime

16.4.40

Measurements of total sediment flux, which is a measure of sediment
movement through the water column, were undertaken in 2004 as part of
the EA Thames Estuary Flood Risk Management studies (TE2100). The
survey measured currents and suspended sediment concentrations at a
series of sections along the estuary and calculated the total water and
sediment flux to provide the total mass (Ref 16-39).

16.4.41

Direct measurements indicated total spring (high tide) sediment fluxes
ranging from 10,000 to 41,000 tonnes per tidal phase and peak fluxes of
between 1,200kg/s and 4,500kg/s were observed in Barking. Sediment
fluxes during neap (low velocity) tides were much less, ranging from 1,800
tonnes per tidal phase to 9,000 tonnes per tidal phase (Ref 16-40).

16.4.42

As detailed in Appendix 16.B, studies undertaken for the Thames Tideway
Tunnel DCO of SSC in the Thames have shown a seasonal change with
typical tide average values of 100 mg/l in summer, generally low flow, and
50mg/l in winter, high flow, periods (Ref 16-41). Mitchell S., Akesson L.,
Uncles R. (2012) analysed two years (2006-2007) of turbidity data to
understand the turbidity maximum in the Thames (Ref 16-42). The SSC
sampling results for the 2006-2007 study show that for the new Silvertown
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temporary jetty site (approximately 11km south of London Bridge),
concentration levels are within the range of 50-100 mg/l.
16.4.43

Under low flow conditions, mean neap tides and mean river flow, peak
velocities in the immediate area of Silvertown temporary jetty are between
0.45-0.52m/s, whereas peak ebb (high flow) simulated velocities are
between 0.80-0.84m/s. Under high flow conditions, mean spring tides with
high river flow, peak flood simulated velocities are between 0.50-0.70m/s,
whereas peak ebb simulated velocities are between 1.00-1.10m/s. Further
details in relation to the baseline flow conditions are provided in Appendix
16.B of the ES (Document Reference: 6.3.16.2).
River water quality

16.4.44

The monitoring and assessment of the chemical and ecological quality of
surface waters is currently driven by the Water Framework Directive
(WFD), which requires the physical, ecological and chemical condition of
waters to be assessed, with plans and actions put in place to improve the
condition towards ‘Good’ status. A full WFD assessment has also been
completed. The results of this assessment are reported in Chapter 10
Marine Ecology and Appendix 10.A of the ES (Document References:
6.1.10 and 6.3.10.1).

16.4.45

The chemical and biological water quality of the Thames Estuary is
monitored under the requirements of the WFD and the EA have supplied
data, in an email on the 14 December 2015 (see Table 16-2 Water
environment consultation) from the second River Basin Management
Planning cycle that is representative of the new legal baseline year 2015.

16.4.46

These data, which are provided in full in Appendix 16.G (Document
Reference: 6.3.16.7) and are discussed in the following paragraphs,
indicate that the current ecological status of the River Thames is
Moderate, with a predicted status in 2027 of Moderate. The chemical
status of this waterbody complies with WFD targets for priority and priority
hazardous substances.

Table 16-11 Water Framework Directive Monitoring Data
WFD Classification Item
Ecological

Status (2015)

Predicted Outcome (2027)

Moderate

Moderate
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WFD Classification Item

Status (2015)

Predicted Outcome (2027)

Chemical

Good

Good

Physicochemical
Supporting elements

Moderate

Moderate

Specific pollutants

Moderate

High

Priority substances

Good

Good

Dissolved Oxygen

Moderate

Good

Dissolved Inorganic
Nitrogen

Moderate

Moderate

16.4.47

The River Thames and reach of the River Lea located in the study area
are classified as heavily modified waterbodies (HMWB), serving flood
protection and navigation functions. Their current ecological potential is
limited by a number of supporting elements, including dissolved inorganic
nitrogen and dissolved oxygen concentrations (linked to the receipt of
continuous and intermittent discharges from the sewer network) and the
environmental quality standard for the specific pollutant Zinc is exceeded.

16.4.48

The achievement of Good potential is noted as being prevented by the
designated HMWB status and associated uses. To put the required
actions in place to achieve Good status would have a significant adverse
impact on these existing uses. Further information on the aquatic ecology
of the River Thames and the River Lea (Bow Creek) is provided in
Chapter 10: Marine Ecology.

16.4.49

The water quality of Royal Victoria Dock is not assessed by the
Environment Agency under the WFD. However, water in the dock is
tested regularly against rigorous standards applicable to recreational
waters, which include compliance with physical and bacteriological limits.
Although failures periodically occur, usually because of algae growths in
the summer months, generally, the water quality is good and meets
Bathing Water Directive standards (Ref 16-43).

16.4.50

The water quality of the two minor watercourses identified above is not
assessed by the Environment Agency under the WFD and no dataset is
available to define their baseline quality. The value of their water quality
attributes has therefore been inferred based on their physical
characteristics and surrounding land use.
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16.4.51

Pollution incidents having a major or significant effect on the water
environment are recorded by the Environment Agency and data can be
accessed via the Environment Agency website (Ref 16-20). A search of
this information has illustrated that the River Thames has been subject to
periodic incidents that have resulted in pollution with sewage materials.

16.4.52

Within the study area there are a number of historical landfill sites and the
area also has a history of heavy industrial land use. This leads to the
potential for a legacy of soil contamination and should construction
activities disturb/mobilise contaminates in the soil, this could result in
adverse effects on the water quality of local surface and groundwater
bodies. The results of a ground investigation and further details regarding
land contamination and implications for the quality of water environment
receptors are provided in Chapter 12: Geology and Soils.

16.4.53

Based on the baseline information available to date, and in accordance
with the definitions of receptor importance in Table 16-3 Determining the
importance / sensitivity of resource the water quality attributes of the River
Thames are assigned medium sensitivity, the River Lea (Bow Creek) is
assigned medium sensitivity, the Victoria Dock is assigned high sensitivity
and the unnamed watercourses are assigned a low sensitivity.
Existing surface water abstractions and discharges

16.4.54

Consultation has been undertaken with the Environment Agency and
relevant local authorities to identify any licensed abstractions or private
water supplies supported by surface water resources within the study area
as summarised in Table 16-2 Water environment consultation.
Abstractions and private water supplies supported by groundwater
resources are considered in Chapter 12: Geology and Soils.

16.4.55

EA records include no surface water abstraction points within a 1km
radius of the Order Limits. However, there are eight surface water
abstractions within a 5km radius. These are listed in Table 16-10
Maximum Potential Metals and PAH Dissolved Phase Concentration and
EQS and illustrated in Volume 2, Drawing 16.1 Waterbodies and
Watercourses of the ES. Consultation responses from relevant local
authorities have not identified any further licensed abstractions or private
water supplies supported by surface water resources within the study area
as summarised in Table 16-12 Surface water abstraction points within
5km of the Order Limits.
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Table 16-12 Surface water abstraction points within 5km of the Order
Limits
Permit

Permit holder

Grid Reference

Canal and River Trust

TQ37287997

28/39/44/0016

London Underground
Limited

TQ388782

28/39/44/0022

United Marine Aggregate
LTD

TQ40317918

28/39/44/0033

Cemex UK Materials
Limited

TQ40397928

28/39/44/0045

Day Group LTD

TH/039/0039/048

Canal and River Trust

28/39/39/0204

TQ40607910
TQ3760279104

16.4.56

In response to an information request, the Environment Agency confirmed
that they hold no records of consented discharges to surface waterbodies
within the study area (See Table 16-2 Water environment consultation).
However, reaches of the Thames Estuary upstream and downstream of
the study area and the River Lea upstream of the study area receive
consented discharges from the public sewer network and these
waterbodies are considered to serve an important role in the
transport/dilution of wastes.

16.4.57

In accordance with the definitions of receptor importance presented in
Table 16-3, surface waters within the study area are assigned low
sensitivity with regard to their function of supporting water supply
abstractions. Sensitivity with regard to the transport and dilution of waste
water discharges ranges from high to low.
Recreation

16.4.58

There are a number of water-based recreational activities in the area
surrounding the Scheme such as the Greenwich Yacht Club, kayaking
and the Thames Rib experience. The Victoria Dock itself is accessible to
ships, although its western entrance has been filled in and it is now used
chiefly for water sports. In accordance with the definitions of receptor
importance presented in Table 16-3, the recreational attributes of water
features within the study area are assigned a medium sensitivity.
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Flood risk and drainage
16.4.59

An FRA has been undertaken and is provided in Appendix 16.A of the ES
(Document Reference: 6.3.16.1). The FRA describes baseline flood risk
without the Scheme from all sources (fluvial, tidal, surface waters, sewers,
groundwater and artificial waterbodies) and key findings are summarised
below.

16.4.60

To the south of the River Thames the Scheme and wider study area is
located wholly within Flood Zone 3, in the 1 in 200 year floodplain of the
River Thames. The majority of the Silvertown site and tunnel 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. All areas within the Order Limits and the
surrounds benefit from defences and actual flood risk is reduced by the
presence of flood defence infrastructure.

16.4.61

The flood defences along the River Thames in the study area comprise of
raised, man-made river walls that are privately owned and are the
responsibility of these riparian owners. The defences are inspected twice
a year by the Environment Agency and must be maintained by their
owners to a statutory crest level of 5.18 m AOD. The main source of flood
risk within the study area is a residual risk, from a breach of existing
defences in combination with extreme tide levels in the Thames Estuary.
This residual risk has been assessed by undertaking bespoke breach
modelling, to quantify baseline flood conditions such as floodwater extents
and depths.

16.4.62

If a breach of the defences occurred on the northern bank of the River
Thames at the modelled location, which has been selected following
consideration of the topography of the land behind the defences, in the
2005 time horizon no flooding of the land within the Order Limits is
predicted. However, residual flood risk increases in future years due to the
predicted impacts of climate change. By 2065 shallow flooding is
predicted on south eastern parts of the land to be acquired and by 2115
the same area is at residual risk of flooding, with floodwater depths
reaching a maximum of approximately 0.8m. The baseline modelled
floodwater extents and depths for the 2065 and 2115 time horizons are
illustrated in Drawings 16.4 and 16.5 of Volume 2. These drawings show
that only areas of land within the Order Limits to be temporarily used for
the construction phase of the Scheme are subject to a baseline residual
risk of flooding to 2115.

Page 16-69

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

16.4.63

Baseline residual risk due to breaches in the southern defences has also
been quantified. At breach location 1 (located approximately 1.5 km east
of the Scheme) during the 2005 and 2065 time horizons all of the lands
within the Order Limits are predicted to be flood free. By 2115 the majority
of the site is also predicted to be flood free, with some flooding along the
boundary of the site with the A102, as illustrated in Drawing 16.6.

16.4.64

At the second southern breach location modelled, approximately 0.3km
south of the Scheme, baseline residual flood risk to the land within the
Order Limits is similar to as described for breach location 1, with no
flooding during the 2005 or 2065 scenarios and the majority of land
remaining flood free during the 2115 time horizon, with the exception of
some flooding along the boundary with the A102, as illustrated in Drawing
16.7.

16.4.65

Further details of the modelled baseline flood conditions in response to a
breach in the River Thames defences to the north and south of the
Scheme are reported in the Flood Risk Assessment in Appendix 16.A
(Document Reference: 6.3.16.1).

16.4.66

The Environment Agency has highlighted the poor condition of a section
of the existing river wall around the Bow Creek, which is located relatively
close to the Silvertown site. This defence was not selected as a location
for inclusion in the breach modelling study due to the relatively high
ground behind the defences. This high ground would restrict the ingress
and spread of floodwater through any breach towards the Scheme. A
River Wall Structural Condition Survey has been undertaken (Appendix
16.D of the ES), to assess the condition and standard of protection offered
by the river walls along the north and south banks of the Thames adjacent
to the Scheme. The survey results reveal variable condition ratings along
different sections of the defences, ranging from Grade 2 (Good) to 4
(Poor). No evidence of settlement was observed and the surveyed
defences were generally within 0.1m of the Environment Agency statutory
defence level of 5.18m AOD.

16.4.67

Records of several historical flood events have been collected. Land
within the study area, including the Silvertown and Greenwich sites, were
subject to tidal flooding, due to a storm surge in the North Sea, on the
night of the 31 January and into the morning of 1 February 1953, when
the River Thames reached an approximate level of 5.26 m AOD. Parts of
the Silvertown site were also affected by flooding from the River Thames
in 1947. It should however be noted that since these historic flood events
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the standard of flood protection within the study area has significantly
improved, with the addition of the Thames barrier.
16.4.68

According to the EA, surface water flood maps (Figure 16-2 Surface water
flood map the majority of the study area is located in an area of ‘very low’
surface water flood risk (less than 1 in 1000 chance). There are some
small isolated areas 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, the land on which
the proposed approach road to the southern portal of the Silvertown
Tunnel will be located is classed as at low risk of surface water flooding.
Figure 16-2 Surface water flood map
S

Source: http://apps.environment-agency.gov.uk/wiyby/37837.aspx
16.4.69

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. In
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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 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 have been
restored to fully working condition (Ref 16-44).
16.4.70

At the Greenwich site, the existing drainage catchment includes areas of
the A102 Blackwall Tunnel Approach and Tunnel Avenue. The drainage
services on both the A102 Blackwall Tunnel Approach and Tunnel Avenue
are maintained by Thames Water. The drainage system on these roads
comprises a kerb and gully system discharging directly into carrier drains.

16.4.71

Based on information available to date, and in accordance with the
definitions of receptor sensitivity in Table 16-13 Sensitivity of receptors
summary, the existing flood risk and drainage attributes of the study area
are assigned High sensitivity, as the defended floodplain of the River
Thames accommodates dense urban development and existing drainage
infrastructure serves a large population.

16.4.72

With regard to baseline flood risk from other sources, the FRA has
concluded that the study area is not at significant risk of groundwater
flooding, or from flooding from sewers and artificial sources.
Summary of receptor sensitivity

16.4.73

A summary of surface water receptors, their attributes and assigned
sensitivity is presented in Table 16-13 Sensitivity of receptors summary.
Table 16-13 Sensitivity of receptors summary

Receptor
River
Thames
Estuary
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Reasoning

Water Quality

Medium

Watercourse achieving WFD Class
‘Moderate’.

Flood Risk

High

Floodplain or defence protecting
between >100 residential properties or
industrial premises/key infrastructure
from flooding.
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Receptor

River Lea
(Bow Creek)

Royal
Victoria Dock

Sensitivity

Reasoning

Water resources –
water supply

Low

No surface water abstraction points that
development could impact on.

Water resources –
transport/ dilution
of wastes

High

Receives consented discharges of
waste water in the wider study area.

Recreation

Medium

Supports a number of water sport
activities

Water Quality

Medium

Watercourse achieving WFD Class
‘Moderate’.

Flood Risk

High

Floodplain or defence protecting
between >100 residential properties or
industrial premises/key infrastructure
from flooding.

Water resources –
water supply

Low

No Surface water abstraction points
that development could impact on

Water resources –
transport/dilution
of wastes

High

Receives consented discharges of
waste water in the wider study area

Water Quality

High

Achieves compliance with Bathing
Waters Directive standards

Flood Risk

Low

Water levels are managed and
controlled to avoid flood risk to the
surrounding land

Water resources –
water supply

Low

No surface water abstraction points that
development could impact on

Water resources –
transport/dilution
of wastes

Low

Environment Agency has no records of
consented discharges to this
waterbody.

Recreation

Medium

Supports a number of water sport
activities
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Receptor
The Cut

Unnamed
watercourse
in Southern
portal study
area

16.4.74

Sensitivity

Reasoning

Water Quality

Low

Watercourse known to suffer from
heavy siltation and to receive poor
quality drainage discharges.

Flood Risk

Low

Minor watercourse with small
catchment area, receiving land
drainage from an industrial site.

Water resources –
water supply

Medium /

Receives surface water drainage
discharges from four waste
handling/recycling sites at Thames
Wharf.

Water resources –
transport/dilution
of wastes

Low

No surface water abstraction points.

Water Quality

Low

Watercourse that does not support a
fishery and is of low rarity at the local
scale

Flood Risk

Low

Minor watercourse with small
catchment area, receiving land
drainage from an industrial area.

Water resources –
water supply

Low

No surface water abstraction points that
development could impact on

Water resources –
transport/dilution
of wastes

Low

Environment Agency has no records of
consented discharges to this
waterbody.

In addition to the surface water bodies identified above, there is potential
for impacts on recreational users of these waterbodies through the
disturbance and transport of contaminated sediment during construction
of the new temporary jetty and the associated dredging works. These
impacts are assessed in Section 16.6. Wider consideration of waste
sediment reuse or disposal and associated transportation and processing
activities is reported in Chapter 13 - Materials and Waste (Document
Reference: 6.1.13).
Future baseline

16.4.75

Regardless of the Scheme, the current water environment would be
subject to future temporal variations. For example, it is anticipated that
baseline water quality throughout the study area would be subject to
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variation. Whilst it is unknown whether the overall future trend will be for
water quality improvements or degradation, legislative drivers, for
example, the WFD will encourage future water quality improvements.
16.4.76

The Thames Tideway Tunnel (TTT) Scheme would also have a bearing
on future water quality, by controlling 34 of the most polluting combined
sewer overflows (CSOs) to the River Thames, resulting in benefit to the
reach of the river upstream of the study area, with a knock on benefit for
all reaches of the river downstream.

16.4.77

Climate change is anticipated to increase peak rainstorm intensities,
resulting in increases in fluvial flow peaks and surface water runoff, and
result in sea level rise, which has the potential to increase future baseline
flood risk within the study area. Climate change is a key driver toward
setting future flood risk management policy for the River Thames. The
future direction for flood risk management in the study area is set out in
the TE2100 Plan (Ref 16-3) which states that existing flood defences will
be maintained and improved to ensure a 1 in 1000 standard of protection
to the year 2100.

16.4.78

The construction and operation 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, has the potential to influence the future water environment
baseline. Examples include an increased demand on water resources
associated with water use and generation of additional waste water
discharges. However, each consented development would be subject to
planning conditions that would safeguard the local water environment. In
addition, each consented development would be designed to include
measures that would facilitate appropriate levels of flood protection over
their development lifetimes, to counteract the predicted increase in
baseline flood risk due to the effects of climate change. The construction
and operation of the TTT also has the potential to influence the future
water environment baseline by reducing surface water runoff. The main
aim of TTT is to provide storage for combined raw sewage and rainwater
discharges that currently overflow into the river.

16.4.79

In summary, it is considered that there will be improvements in the future
baseline water quality and improvements in flood protection standards
that would keep pace with climate change.
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16.5

Scheme design and mitigation

16.5.1

The following section outlines relevant aspects of the Scheme design,
embedded mitigation and construction approach, including proposed
future monitoring and management plans that have been considered in
this assessment.
Construction
Measures to prevent or reduce water quality impacts

16.5.2

As set out in the Code of Construction Practice (CoCP) (Document
Reference: 6.10), during the construction phase a drainage system would
be operational which would help control the potential for pollution of
surface waters associated with construction site runoff having elevated
concentrations of silt or contamination from fuels, oils, cement etc. The
drainage system would incorporate pollution control systems built as early
in the construction sequence as is practicable, for example oil interceptors
and facilities to control runoff from earthworks and allow silt to settle
before discharge within consented parameters.

16.5.3

During the construction phase temporary measures would be put in place
at the entrance of the tunnel portals to ensure surface water runoff does
not enter the tunnel excavation sites.

16.5.4

At the Silvertown site existing drainage systems serving the Thames
Wharf area were failing, resulting in localised flooding and pollution of the
water environment. However, remediation works commissioned by GLA
have recently been completed to repair drainage infrastructure, which
include a balancing pond and open watercourse, known as the Cut.
Construction of the Silvertown tunnel would remove the current polluting
land uses in the Thames Wharf area. The Scheme would provide a
permanent drainage system for the new structures and highways created
by the Scheme that is fit for purpose overall, improving the quality of
drainage discharges to receiving waters, namely the Cut and the River
Thames. This is described in Volume 1, Chapter 4 – Scheme Description
(Document Reference: 6.1.4).

16.5.5

Pollution prevention and control measures are documented in the CoCP
(Document Reference: 6.10), which will set out the framework for a
Construction Environmental Management Plan (CEMP) to be prepared by
the Contractor of the Scheme prior to the commencement of construction.
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16.5.6

The CEMP will document good practice pollution prevention methods for
activities such as excavation and dewatering, storage of fuels, chemicals
and oils, vehicle washing, pollution control, and emergency contingency.
Access to pollution control equipment and spillage clean up facilities
would be provided and, as set out in the CoCP (Document Reference:
6.10), a Spillage Prevention Plan would be in place and would include
measures to be taken to prevent pollution caused by severe weather.

16.5.7

Foul drainage, for example, from construction compound welfare facilities,
would be piped to a local wastewater treatment plant or at smaller
compounds, treated on site and regularly collected. The local wastewater
treatment plant has capacity for this.

16.5.8

There is potential to encounter contaminated soils during construction
activities such as boring and other earthworks. This has an associated
risk of mobilising pollutants that could enter surface waterbodies to the
detriment of their water quality. The working practices that would be put in
place to prevent and manage this issue are described in Chapter 12 –
Geology, Soils and Hydrogeology (Document Reference: 6.1.12) and are
also set out in the CoCP (Document Reference: 6.10).

16.5.9

Any ingress of water into excavations would be pumped to a suitable
settlement lagoon or tank and the clear water discharged into the
drainage system in a condition suitable to meet the requirements of the
Environment Agency/ Thames Water as applicable, as set out in the
CoCP (Document Reference: 6.10). A Mobile Treatment Plant Licence
(e.g. for treatment of dewatering water) will be obtained, if required.

16.5.10

Construction of the Scheme is estimated to generate approximately 1
million tonnes of excavated material from the tunnel boring and dredging
activities during construction, as described in the Appendix 4.1 Construction Method Statement (Document Reference: 6.3.4.1). Arisings
from the Silvertown site would be screened at a spoil storage and
classification area in the construction compound, further details about
which are provided in Chapter 13 - Materials and Waste (Document
Reference: 6.1.13). Surface water drainage from this area would be
managed to prevent the potential for pollution of the water environment in
line with current good practice methods.

16.5.11

TfL has committed to transport 50% by weight of all materials associated
with the Scheme by River, as further described in the CoCP, and 80% (by
weight) of all construction, demolition and excavation materials that are
suitable would be transferred to schemes for beneficial use (Document
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Reference: 6.10). The potential for impacts associated with the transport
of spoil are discussed in Chapter 11 - Effects on all Travellers (Document
Reference: 6.1.11).
16.5.12

It is envisaged that a new temporary jetty would be constructed to permit
the operation of the proposed marine transportation system. Detailed jetty
design would seek to minimise the potential for this structure to
temporarily impact on the existing flow hydraulics and hydrodynamics of
the River Thames, with this assessment having considered the new
temporary jetty design with the potential for the largest effects as
described in the CoCP (Document Reference: 6.10). In order to mitigate
against the potential for increases in turbidity and scour during
construction of the jetty, works would be undertaken in accordance with
good practice methods for pollution control. Other mitigation measures
include the use of drill water recycling and capture during piling and the
deployment of silt curtains, where considered necessary at the detailed
design stage. Further information is provided in Appendix 16.B
Hydrodynamic Modelling (Document Reference: 6.3.16.2).

16.5.13

The method to remove the piles of the jetty will be agreed with the PLA
prior to decommissioning.

16.5.14

The options for sediment waste reuse or disposal are assessed and
discussed in Chapter 13 - Materials and Waste (Document Reference:
6.1.13).

16.5.15

Measures to minimise effects on water quality from dredging associated
with the temporary jetty will include but are not limited to:
• the management of spill water decanting from the excavated material
transport barge to minimise locally high concentrations of suspended
sediment and changes in water quality;
• the minimisation of the loss of material from the back-hoe by optimising
angle of dredge to the prevailing tidal current flow;
• avoiding summer/low river flow periods if possible; and
• limiting the areas of dredging to a minimal footprint to allow safe access
to the jetty.
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Measures to prevent or reduce flood risk and drainage impacts
16.5.16

As set out in the CoCP (PINS Application document number 6.10),
temporary site drainage systems would be put in place to retain surface
water runoff within the Order Limits, where practicable.

16.5.17

Drainage systems would be inspected regularly and maintained as
necessary to ensure they operate to the appropriate standard. Inspection
and maintenance would be required more often in areas with a high level
of construction activity.

16.5.18

The existing flood defences provide a high standard of flood protection
from the River Thames. The tunnel element of the Scheme would pass
beneath the river wall defences on both banks of the river. The tunnel will
have a clearance of 4m beneath the river wall foundations on the southern
portal and 5m of clearance from the river wall foundations on the northern
portal, and as the tunnel boring machine passes beneath the river walls
monitoring of the foundations would be undertaken and any necessary
remediation actions put in place, such that any impact on river wall
foundations would be avoided.

16.5.19

The potential for an impact on the integrity of the flood defences
protecting the Scheme and wider areas due to settlement would also be
addressed. To minimise the impact of settlement, good tunnelling practice
would be implemented including continuous working, erecting linings
immediately after excavation, grouting, management of the tunnel face
pressures and the measurement of excavated material quantities.
Settlement monitoring would also be undertaken at the river walls during
the tunnelling works, as described in the CoCP (Document Reference:
6.10).

16.5.20

Intrusive surveys of river walls within the site boundary are also proposed
following submission of the DCO application. The key objectives of this
survey will 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 (6.2mAOD). No works that could affect the
river walls would be undertaken until TfL has established these matters
and put in place any necessary mitigation and any necessary works would
be secured through a process established in the EA protective provisions
set out in the DCO.
Page 16-79

Silvertown Tunnel Environmental Statement v1.1
Chapter 16 Surface Water Quality and Flood Risk
Document Reference: 6.1.16

16.5.21

The draft DCO (Document Reference: 3.1) provides that any works
carried out under the DCO within 16m of the banks of the River Thames
or River Lea, or which might affect flood defences require the prior
approval of the EA, which may be given subject to requirements for the
protection of water resources and the prevention of flooding.

16.5.22

During the construction phase a Flood Warning and Evacuation Plan
(FWEP) would be in place, a draft of which has been prepared (see
Appendix 16.C of the ES). This draft plan would be updated prior to
construction and approved by the EA, as secured by the CoCP
(Document Reference: 6.10). Construction site operatives would use the
plan to assess the need to put evacuation and Scheme shutdown
procedures into action, thereby mitigating the residual risk of flooding in
the very unlikely scenario of a breach on the River Thames defences
during the construction period.

16.5.23

Groundwater ingress into the bored tunnel would be reduced through
grouting and provision of gaskets between the lining segments. Ingress
into the cut-and-cover approaches would be limited by embedding secant
/ diaphragm walls into an impermeable layer as described in Appendix 4.A
– Construction Method Statement (CMS) (Document Reference: 6.3.4.1).
The ingress of groundwater will also be monitored as detailed in the CoCP
(Document Reference: 6.10).
Measures to prevent or reduce impacts on water resources

16.5.24

As set out in the CoCP (Document Reference: 6.10) water needed for site
offices, canteens and laboratories would be taken from Thames Water
mains piped potable supplies and measures to encourage water use
efficiency would be adopted.

16.5.25

The Contractor will implement working methods that control water
consumption and ensure water is used efficiently on the construction
sites. The CoCP includes measures relating to water conservation. The
measures will include but will not be limited to:
• water audits that identify all water-using processes, activities and
equipment on site (aligned with significant changes in site(s) activities
throughout the construction phases);
• staff engagement and training, to reduce water consumption by all
water-using processes, activities and equipment on site;
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• a monitoring regime that assesses the effectiveness of water
conservation measures;
• stored water collected by the drainage systems would be used for dust
suppression and for other construction phase tasks, such as operation
of the TBM; and
• if required, pumps will be provided at each storage lagoon for use in
filling water bowsers.
Operation
Measures to prevent or reduce water quality impacts
16.5.26

During the operation of the Scheme at the Silvertown site combined
drainage and kerb units will collect rainfall runoff and carrier and filter
drains will covey 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 will 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.

16.5.27

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 will be established based on the existing 1 in 5
year discharge rate, which will be considered as a limiting discharge rate
for future flows.

16.5.28

A Class 1 bypass petrol interceptor is to be provided to fully treat all flows
generated by rainfall rates of up to 6.5mm/hour. This covers most rainfall
events. Flows above this rate are allowed to bypass the interceptor.
Manually operated penstock catch pits are required to provide a shutoff
facility in the event of emergency major spillage. The spillage will be
contained within an emergency impoundment facility for a containment
volume of 25m3.

16.5.29

During the operation of the Scheme to prevent the potential for pollution
associated with a spillage in the tunnel, any spillage would be collected
from the carriageways using a side entry kerb drainage system, with
minimum travel along the carriageway. The spill would then travel to
catchpits, located at the low point of each bore, that drain to a central
sump. These facilities would be sized to accommodate the contents of a
fuel tanker (approximately 30,000 litres).
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16.5.30

The operational Scheme would be served by a drainage system that is fit
for purpose, and there would be permanent benefits to the receiving water
environment in terms of reduced siltation and improved drainage
discharge quality.
Measures to prevent or reduce flood risk and drainage impacts

16.5.31

The drainage system design, based on the principles of attenuated and
treated discharge, complies with the requirements of the DMRB, with
attenuation facilities provided to accommodate the 1 in 100 year plus 30%
allowance for climate change storm event. Cut-off drainage would be
provided at the tunnel portals to prevent ingress of rainfall 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, as well as a reception chamber for water
being pumped back from the low-point sump in the tunnel. Surface water
run-off from within the bored section of the tunnel would be collected via
gullies or a combined drainage kerb system and collected in the sump,
from where it would be pumped to the northern portal service 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 depending upon which is the most appropriate after taking into
account factors such as discharge effluent quality. 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 portals. A flow-control device would
control the outfall rate into the portal sump from the attenuation system.

16.5.32

SuDS are considered to represent a more sustainable approach to
drainage than traditional piped systems. They can be used to reduce the
rate of surface water runoff through attenuation of flows by storage and
conveyance of surface water, as well as improve surface water quality.
SuDS principles have been incorporated into the surface water system as
far as is practically possible due to Scheme constraints and the SuDS
measures included provide both flow attenuation and treatment.

16.5.33

The permeability of the floodplain alluvial layer, through which the tunnel
would be bored, makes ground water infiltration into the tunnel a potential
risk. This risk however, would be mitigated by design ensuring
groundwater ingress to the bored tunnel is restricted. Further information
on the measures that would be put in place to prevent and reduce impacts
on hydrogeological receptors and resources are provided in Chapter 12Geology, Soils and Hydrogeology (Document Reference: 6.1.12).
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16.5.34

A draft Flood Warning and Evacuation Plan (Appendix 16.C of the ES)
has been produced, linked into the Environment Agency’s advanced flood
warning system, in order to manage the unlikely event of flooding on-site
should a breach in the River Thames defences occur during the lifetime of
the Scheme (Document Reference: 6.3.16.3). The plan sets out
evacuation procedures and has been informed by the results of breach
modelling. It will be updated during the detailed design and approved by
the Environment Agency, as secured by the CoCP. (Appendix 16.C of the
ES (Document Reference: 6.3.16.3)). Prior to commencement of
operations the FWEP will be further updated and approved by the
Environment Agency as set out in the FRA, compliance with which is
secured by the DCO.
Recreation

16.5.35

The potential for any effect on the recreational facilities supported by
waterbodies in the study area would be avoided by the measures to
prevent pollution/water quality impacts outlined in paragraphs 16.5.6,
16.5.10 and 16.5.12. No additional mitigation measures are considered
necessary.

16.5.36

All of the measures described to prevent or reduce the impacts of the
Scheme on the water environment will be consulted upon with the EA.
The Environment Agency will have final approval of them through the
operation of their protective provisions within the DCO.

16.6

Assessment of impacts
Construction impacts

16.6.1

The following section assesses the potential effects of the construction
phase on the individual receptors identified in Table 16-13 Sensitivity of
receptors summary, taking into account the measures described in
Section 16.4. A summary of residual effects is presented in Table 16-14
Water environment significance summary table.

16.6.2

This assessment should be considered in conjunction with related
assessments presented in Chapter 12 – Geology, Soils and Hydrogeology
Chapter 11 - Effects on all Travellers and Chapter 10 - Marine Ecology.
Hydrodynamics and sediment transport

16.6.3

The potential effects of the proposed works on the hydrodynamics and
suspended sediment transport regime have been characterised and
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modelled, and the results are presented and discussed in Appendix 16.B
– Hydrodynamic Modelling of the ES (Document Reference: 6.3.16.2) and
are summarised below.
Flow Velocities
16.6.4

The location of the new temporary jetty (up to 4 years) and dredging
works (up to 2 months) are described in Appendix 4.A – Construction
Method Statement (Document Reference: 6.3.4.1). Hydrodynamic
modelling results show that the new temporary jetty design will not have a
significant impact on baseline flow velocities. There would be a minor
reduction in the range of 0.05-0.1m/s in the worst case spring tide
condition in current speeds around the end pontoon/jetty head due to an
increase in drag forces caused by the new temporary jetty piles.
Scour

16.6.5

The time evolving scour depth around the piles would be to a maximum
depth of approximately 0.46m and a lateral extent of up to 3.5 times the
predicted scour depth. Therefore scour widths of up to 1.61m may occur
around the new temporary jetty piles. The lateral extent of the scour will
taper from the maximum depth of 0.46m to the surface. The extent of the
lateral scour will be greatest at the downstream edge of the new
temporary jetty structure, and will therefore be less parallel to the jetty
head. The downstream edge will also alternate with flooding and ebbing
tide.
Suspended Sediments plume modelling

16.6.6

Sediment plume modelling to quantify the effects of the dredging
operation on both suspended sediment concentration in the water column
and existing sediment transport/deposition regimes has also been
undertaken. The generation of suspended sediments would be temporary
and limited to the duration of the dredging works for up to 2 months prior
to the construction of the jetty.

16.6.7

The modelling shows the maximum suspended sediments concentration
(SSC) from the dredging operations are approximately 5mg/l in the centre
of the dredge reducing to 1 to 3mg/l immediately downstream of the
dredge location and less than 1mg/l in the remainder of the study area. It
should be noted that the suspended sediment plume shown in Figure 16-3
represent a worst case of maximum SSC concentrations in a weak neap
tide with mean river flow scenario. Mean SSC concentrations scenarios
presented in Appendix 16.B are generally less than 0.3mg/l for other tidal
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scenarios. The modelling was also based on sediments collected in
December 2015, which were from the surface only. When deeper cores
were undertaken in the January 2016 surveys, described in Section 16.4 it
was identified that the materials to be dredged are more likely to be
composed of dense clays between 0.5 and 3m depth that will create less
SSC. Therefore the modelled results are considered to be worst case.
16.6.8

Relatively low concentrations of suspended sediments would remain
around the dredge and new temporary jetty location due to the high
current speeds in the sub-tidal that would transport any suspended
sediment away from the dredge site. The faster flow conditions modelled
of spring tides and high river flows shows even lower mean
concentrations of suspended sediments around the dredge location. This
demonstrates that the effects of the dredging operation would be localised
and there would be no significant increase in SSC (and associated
contaminants) within the water column from the dredging operation. The
SSC that would be generated would be considerably lower than the
background level of suspended sediment concentration described in
paragraphs 16.4.40 and 16.4.41, which range from 50 to 100mg/l.
Figure 16-3 Modelled sediment plume
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Deposition of Suspended Sediments
16.6.9

The deposition of the SSC is expressed as bed mass change which gives
the accumulated mass of sediment deposited per metre square area. The
modelling result shows that the deposition will be negligible, less than
2.0g/m2 as shown on Figure 16-4, except at some limited locations where
deposition would be approximately1-4kg/m2. This is attributed to the fact
that the current velocity is high, so deposition in the immediate vicinity of
the Scheme will be low.

16.6.10

The extent of the bed mass change, where deposition could occur is
illustrated in Figure 16-4 and it is likely that the deposition depth will be
limited to between 2mm to 6mm of sediment. This is described further in
Appendix 16.B of the ES (Document Reference: 6.3.16.2).
Figure 16-4 Modelled bed mass change

16.6.11

Taking into account the temporary nature of the new temporary jetty (up to
4 years) and the low level of SSC concentrations and deposition
associated with dredging operations in the context of already high
concentrations of SSC in the Thames, the magnitude of Scheme impact
during construction would be Negligible and the significance of effect on
hydrodynamics and sediment transport in the River Thames Neutral.
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River water quality
16.6.12

As summarised in Table 16-13 Sensitivity of receptors summary, the
water quality attributes of surface water resources within the study area
range from High to Low sensitivity. The Royal Victoria Dock is assigned
High sensitivity due to its good existing quality and its use for contact
recreational activities. The Thames and Bow Creek are assigned Medium
sensitivity of the basis of their current WFD status, and minor
watercourses, the Cut and an unnamed drain, are attributed Low
sensitivity. Construction of the Scheme is classified as having a
temporary Minor Adverse magnitude of impact on surface water quality,
with an overall residual significance of effect that is Slight Adverse for all
of the different waterbodies within the study area.

16.6.13

There is a potential for impacts on river water quality from the construction
of the Scheme in terms of potential mobilisation of contaminants within
river bed sediments and into the water column or from accidental spillages
of chemicals during construction. However it should be considered that
construction activities will be short term, with a new temporary jetty
construction period of approximately three months and dredging over a
two month period. These activities are on no greater scale than the
regular maintenance dredging that is carried out throughout the River
Thames, including at Blackwall Shoal adjacent to the Scheme. Potential
effects of water quality changes on Marine Ecology are assessed in
Chapter 10 of the ES (Document Reference: 6.1.10), which found that the
significance of construction impacts is considered to be minor adverse at
worst taking account of the implementation of the proposed appropriate
mitigation measures. In conclusion, the proposed works at Silvertown are
not expected to lead to a long-term deterioration of the assessed
contaminants (i.e. specific pollutants, priority substances or priority
hazardous substances) within the Thames Middle transitional water body,
nor prevent the water body from meeting its WFD objectives.

16.6.14

Through both desk based and site specific data collection and analysis of
sediment samples, it has been shown that levels of contamination in the
sediment are not widely or grossly elevated (see Section 16.4). The
sediment analysis from samples taken within the Order Limits generally
shows concentrations of metals below the upper Cefas Action Level (AL2)
indicating that the chemicals of particular concern are not present at
significant levels. The potential for metals to be dissolved into the water
column is discussed in Section 16.4 and indicates that there is minimal
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potential for the concentrations in the sediment to have any detrimental
effect on the water quality.
16.6.15

There are some elevated concentrations of polycyclic aromatic
hydrocarbons (PAH) when compared to stringent Canadian Effect Levels
(CELs) but these are generally at lower concentrations than found
elsewhere in the river, based on the data reviewed outside the Order
Limits. The potential for PAH compounds to be dissolved into the water
column is discussed in Section 16.4 and indicates that there is minimal
potential for the concentrations in the sediment to have any detrimental
effect on the water quality. There could be a short term local reduction in
water quality but the tidal action and the rapid river flow will quickly return
concentrations to background levels.

16.6.16

Hydrodynamic sediment plume modelling, described above and in
Appendix 16.B, has quantified that the effects of the dredging works on
the existing sediment transport and deposition regime would be Neutral.
Therefore, the relatively small quantity of contaminated sediment which
may be released into the water column would be rapidly diluted and
dispersed and the resulting magnitude of impact on water quality would be
Negligible.

16.6.17

There is also a risk of pollution of the water environment associated with
construction of the bored tunnel, portals, the local highway network and
the temporary jetty. Accidental spillages of oil, chemicals and fuels from
construction plant or storage facilities pose the greatest risk. These
materials have the potential to induce contaminated surface water
drainage from work sites that could be received by surface waterbodies
directly, or these contaminants may migrate into the underlying soil and
groundwater, with a resulting indirect pathway to surface water receptors.
Cement dust and concrete preservatives entering watercourses, through
dust blow or in runoff, could also be detrimental to water quality and
aquatic organisms. In addition there is a risk of excavation and
subsequent handling and storage of excavated material resulting in work
site runoff with elevated concentrations of sediment and subsequent
sedimentation of waterbodies that receive drainage discharges from
construction work sites. However, once appropriate mitigation measures,
described in Section 16.5 CoCP (Document Reference: 6.10) are in place,
the magnitude of impact from accidental contaminated spills or silt
releases during construction is considered minor adverse and the
significance of effect would be Slight Adverse and limited to minor
incidents, rapid containment and clean up.
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Flood risk and land drainage
16.6.18

The northern and southern portals of the Scheme are located within
defended Flood Zone 3 and existing flood defences provide a high
standard (1 in 1000 year) of protection to the study area. However, over
the lifetime of the development, due to the predicted effects of climate
change, increasing tidal flood levels in the Thames estuary will reduce
present day defence standards and the Scheme would be at an increased
residual risk of flooding due to defence overtopping or failure.

16.6.19

This source of flood risk to the Scheme has been modelled and areas of
the land to be acquired for construction of the Scheme, particularly on the
southern side of the River Thames have been confirmed as being subject
to moderate to high residual risk of flooding in a future (2065 to 2115)
defence breach scenario. Scheme design is such that there would be no
construction phase impact on the integrity of existing flood defences, for
example, any impact on river wall foundations would be monitored and
avoided or mitigated and settlement from tunnel boring would also be
minimised and monitored. In addition, should the intrusive surveys that
are to be undertaken following submission of the DCO application, identify
the need for remediation works, these works would be undertaken prior to
construction of the Scheme. Therefore during the construction phase of
the Scheme baseline standards (detailed in paragraphs 16.4.64 and
16.4.65) of fluvial/tidal flood protection would be maintained.

16.6.20

The residual significance of effect on fluvial/tidal flood risk associated with
the River Thames and the Bow Creek, both of which are assigned as
having High sensitivity as they have large and densely development
defended floodplains, is classified as having a temporary Negligible
magnitude of impact, with an overall residual significance of effect that is
Neutral.

16.6.21

The bored tunnel and cut-and-cover approaches will be constructed
through the superficial geology (alluvium and river terrace gravels) and
may intercept groundwater in the deeper Thanet Sands/Chalk aquifer
(tunnel only) such that there is potential for ground water ingress during
construction. This risk however, will be mitigated by design, as detailed in
Section 16.5.21, such that the magnitude of groundwater flood risk impact
is classified as Minor Adverse, with an overall residual significance of
effect that is Slight Adverse.

16.6.22

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
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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, as illustrated
in Figure 16-2.
16.6.23

Existing land drainage is facilitated by an integrated network of combined
sewers and highway drainage infrastructure that is maintained by Thames
Water and that ultimately discharge into the River Thames. During the
construction phase of the Scheme, works would be undertaken to provide
a permanent drainage system which would improve surface water
drainage on the Silvertown side of the Scheme.

16.6.24

The residual significance of effect on surface water risk, mitigated by
construction phase drainage design, is classified as having a Negligible
magnitude of impact having an overall residual significance of effect that
is Neutral.
Water resources

16.6.25

During the construction phase an additional temporary demand on water
resources would result from the need to supply site offices, canteens and
welfare facilities. However, it is understood that this will be minimised
through effective water efficiency measures. In addition water would be
needed for use in tasks such as operation of the Tunnel Boring Machine
and dust suppression. Due to the measures proposed for water re-use
and water use efficiency the increase in demand on Thames Water
resources (mains water supplies) would be relatively minor.

16.6.26

The residual significance of effect on surface water resources during the
construction phase is classified as having temporary Minor Adverse
magnitude of impact; with an overall residual significance of effect that is
Neutral.

16.6.27

The construction phase of the Scheme is not considered to have the
potential to affect the integrity of existing surface water abstractions,
which are all located in excess of 1km from any works sites. The potential
for effects on abstractions supported by groundwater resources is
assessed in Chapter 12 Soils and Geology. No effects on existing
consented discharges are anticipated, as it is also considered that the
construction phase would not affect the ability of watercourses to transport
and dilute waste water discharges so no effects on existing consented
discharges are anticipated. The magnitude of the residual impact on
waste dilution/transport and water supply during the construction phase is
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classified as temporary Negligible; with an overall residual significance of
effect that is Neutral.
Recreation
The River Thames and the Victoria Dock both support water-based
recreational facilities that depend on maintaining appropriate water quality
standards. As outlined above the effect of the construction of the Scheme
on water quality is considered slight adverse, therefore the magnitude of
the residual impact on recreational attributes of the River Thames and
Victoria Dock during the construction phase is classified as temporary
Negligible, with an overall residual significance of effect that is Neutral.
Operational impacts
River water quality
16.6.28

Once the construction phase is complete, the risks of a pollution incident
arising from heavily silted runoff and fuels, oils and other chemicals would
be reduced to significantly less than the risks associated with the
construction phase. The Scheme itself would be designed to ensure
pollution control during operation and Class 1 bypass petrol interceptors
and spill tanks will be used to fully treat flows. The new temporary jetty will
only be operational during construction.

16.6.29

Therefore, the magnitude of the residual impact on the water quality
attributes of surface water resources (ranging from High to Low
sensitivity) is classified as Negligible, with an overall residual significance
of effect that is Neutral.
Flood risk and land drainage

16.6.30

The tunnel would be bored beneath the River Thames and there would be
no impediment to the natural flow regime of the river during the
operational phase of the Scheme. However, an FRA has highlighted that
over the lifetime of the Scheme, as a result of the predicted impact of
climate change, the current high standard (1 in 1000 year) of flood
protection would not be maintained, resulting in increased flood risk to the
tunnel approaches and the tunnel itself, from overtopping and breach of
existing defences.

16.6.31

Current defences (5.18m AOD) are generally sufficient to prevent
overtopping to the year 2065, though with very little difference remaining
between peak floodwater levels and defence crest heights (freeboard).
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During the 2065-2100 period defences will therefore need to be upgraded
as outlined in Thames Estuary 2100 Plan (TE2100). A River Wall
Condition Survey (Appendix 16.D of the ES) undertaken in 2015
concluded that all sections of river wall have the potential to support future
raising. 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.
Construction of the Scheme would not prevent nor limit the available
options for future defence raising works.
16.6.32

Scheme design would mitigate the risk of flooding from groundwater
ingress and also ensure that surface water runoff from the Scheme is
managed such that there would be no increase in flood risk from these
sources and an effect that has an overall Neutral significance.

16.6.33

Waterbodies within the study area have a flood risk sensitivity ranging
from High to Low. The River Thames and Bow Creek are assigned high
importance as they both have large and densely development defended
floodplains. Water levels in the Royal Victoria Dock are tightly controlled
and managed and the Cut and unnamed watercourse are both local
features draining small catchments, therefore these three waterbodies are
assigned Low sensitivity. The magnitude of the residual impact of the
Scheme on flood risk to third parties is classified as Negligible, with an
overall residual effect with a significance that is Neutral.

16.6.34

Operational areas of the Scheme itself at the southern portal are at a
residual risk of flooding should a breach in the Thames defences occur.
Flood conditions in the study area have been quantified and are illustrated
in Drawings 16.8, 16.9 and 16.10 and fully described in the Flood Risk
Assessment in Appendix 16.A of the ES. The drawings present the
predicted extents and depths of flooding resulting from a breach of the
River Thames south bank defences. Drawing 16.8 represents the 2115
time horizon at breach location 1 (approximately 1.5 km east of the
Scheme) and Drawings 16.9 and 16.10 illustrate modelled data for the
2065 and 2115 time horizons at breach location 2. The drawings show
that land at the southern tunnel portal would be subject to flooding to
relatively considerable depths 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.

16.6.35

However this risk would be managed by putting in place a Flood Warning
and Evacuation Plan, informed by the breach modelling results. A draft of
this Plan is provided in Appendix 16.C of the ES (Document Reference:
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6.3.16.3).This document will be updated during the detailed design and
approved by the Environment Agency, as secured by the CoCP.
(Appendix 16.C of the ES (Document Reference: 6.3.16.3)). Prior to
commencement of operations the FWEP will be further updated and
approved by the Environment Agency as set out in the FRA, compliance
with which is secured by the DCO.
Water resources
16.6.36

Once the construction phase is complete the demand on water resources
will be reduced from that associated with the construction phase, with
water use associated with periodic tunnel cleaning and a supply of water
required for firefighting.

16.6.37

Water for use in firefighting would be stored in a dedicated tank that would
have an automatic top up from mains water supply if required.

16.6.38

The magnitude of the residual impact on surface water resources during
operation is classified as temporary Negligible with an overall effect
having a residual significance that is Neutral.

16.6.39

The operational phase of the Scheme is considered to have no potential
to affect the integrity of existing surface water abstractions, which are all
located in excess of 1km from the Scheme. It is also considered that the
operational phase would not affect the ability of watercourses to transport
and dilute waste water discharges so no effects on existing consented
discharges are anticipated. The magnitude of the residual impact on
waste dilution/transport and water supply during operation is classified as
Negligible; with an overall effect having a residual significance that is
Neutral.
Recreation

16.6.40

Once the construction phase is complete, there will be no impact on the
recreational attributes of surface waters within the study area.

16.6.41

Therefore, the magnitude of the residual impact on water based
recreational resources is classified as Negligible, with an overall effect
that has a residual significance that is Neutral.

16.7

Cumulative impacts

16.7.1

As illustrated in Volume 2, Drawing 17.2, within 1km of the land to be
acquired or used there are numerous committed and planned
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developments. Many of these developments have the potential to
influence water environment receptors common to the Scheme and the
potential for cumulative impacts has therefore been assessed and is
outlined below.
16.7.2

All committed or planned developments would be expected to be subject
to stringent construction phase pollution prevention control measures,
such that there would be no cumulative temporary impacts on the water
quality of local waterbodies that have the potential to receive runoff from
construction work areas.

16.7.3

Dredging and piling works will be regulated by MMO and the PLA who will
also be aware of other dredging or construction work in the river so that
the cumulative effect of concurrent works and the potential impact will be
mitigated.

16.7.4

During their operational phases the developments will be required to
comply with policies, for example, those set out in the London Plan, which
encourage adoption of sustainable drainage systems (SuDS) and require
that surface water drainage systems are designed to achieve betterment
(i.e. a reduction in existing rates and volumes of runoff). Adoption and
compliance with these policies will therefore result in a cumulative
beneficial impact in terms of decreasing inflows to the existing sewer
network and reducing surface water flood risk across the study area.
There is also potential for SuDS to deliver higher quality discharges, with
potential for a cumulative net benefit in terms of an improvement in the
quality of receiving waterbodies.

16.7.5

Currently consented developments include a major mixed use
redevelopment of the Leamouth Peninsula adjacent to the Bow Creek
(River Lea). On the Greenwich Peninsula, master planning for a
significant redevelopment is currently underway and has been informed
by a Flood Risk Assessment (Ref 16-44). The FRA for that scheme
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.

16.7.6

All committed or planned developments with riparian ownership would be
required to facilitate appropriate levels of flood protection over their
development lifetimes, to counteract the predicted increase in baseline
flood risk due to the effects of climate change. These improvements in
flood protection standards would benefit the Scheme and reduce the
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residual risk of a defence breach. These developments will be subject to
compliance with NPPF and Environment Agency requirements regarding
demonstration of the appropriateness of the River Thames defences to
provide protection to the required TE2100 future standards over their
respective development lifetimes.
16.7.7

It is concluded that there is potential for Moderate Beneficial cumulative
effects on the water quality and flood risk related attributes of water
environment receptors within the study area. The potential cumulative
effect during the construction phase is assessed as Neutral.

16.7.8

Effects on recreational users of the water environment have been
assessed as having an overall Neutral significance. Construction and
operation of the Scheme is considered to have no potential to affect the
integrity of existing water abstractions or discharges. Additional temporary
demands on water resources in order to supply key construction
processes and welfare facilities during the construction phase would be
mitigated by efficient water use measures and water reuse where feasible.

16.8

Consent and Permitting Requirements

16.8.1

Consultation has been undertaken with the Environment Agency
regarding licensing and permitting requirements. However, the
requirements for a number of consents/licenses, including Flood Defence
Consent and abstraction licences, will be dis-applied by the DCO and
replaced by protective provisions. As part of these provisions TfL will seek
approval for any works with the potential to have an adverse effect on
flood defences. Environmental permits for the discharge of water from
dewatering operations will be applied for separately and the Environment
Agency have advised that application for Environmental Permits would be
better made at a later date, through a process established in the DCO. It
has also been noted that works below MHWS, such as for construction of
the temporary jetty, will be subject to the Deemed Marine Licence
contained within the DCO.

16.9

NN NPS compliance

16.9.1

The NN NPS (Ref 16-2) 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. The NN NPS
supports the NPPF and explains that essential transport infrastructure is
permissible in areas of high flood risk, subject to satisfaction of the NPPF
Exception Test.
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16.9.2

Flood risk to the Scheme and the potential for the Scheme to impact on
flood risk to others has been assessed, using a combination of
Environment Agency data and bespoke hydraulic modelling. The FRA that
has been produced (Appendix 16.A) concludes that, through design and
the operation of a Flood Warning and Evacuation Plan during construction
and operation, the Scheme will remain safe in times of flood and that
there will be no increase in flood risk to third parties.

16.9.3

Construction of the Silvertown tunnel will involve removing existing
polluting land uses at Thames Wharf and will introduce new drainage
across the site. The Scheme’s drainage system would be based on the
principles of attenuated and treated discharge. Provision would be made
to provide a storage facility at the limiting discharge rate for a 1 in 100
year critical duration storm including an appropriate allowance for climate
change. The Scheme’s drainage system will therefore be more resilient
than the existing system, reducing local surface water flood risk and
improving the quality of drainage discharges to receiving waters, namely
the Cut and the River Thames.

16.9.4

As a result of these measures the Scheme is understood to be flood
resilient and the current flood defences are sufficient to prevent
overtopping to the year 2065. During the 2065-2100 period defences will
therefore need to be upgraded as outlined in Thames Estuary 2100 Plan
(TE2100). The Scheme is therefore considered to achieve compliance
with this aspect of the NN NPS.

16.10

Summary

16.10.1

An assessment has been undertaken of the effects of the Scheme on the
local water environment. This covered the potential for effects upon
hydrology, hydrological receptors, flood risk and surface water drainage.

16.10.2

Environmental design measures have been incorporated into the Scheme
to prevent or minimise adverse effects on the water environment.

16.10.3

The potential effects, without environmental design mitigation measures,
on water quality during the construction phase would arise from normal
construction activity that has the potential to generate contaminated
surface water runoff, and the disturbance of sediment or soil leading to
increased particulates in the water column and the mobilisation of
contaminants. Once appropriate measures are in place, including good
practice site management practices, it is considered that there would be a
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Minor Adverse magnitude of change to the water quality of receptors and
an impact having overall Slight Adverse significance.
16.10.4

Both the Silvertown and Greenwich sites are classed as being in an ‘Area
Benefitting from Defences’ (ABD), which reduce the actual flood risk to the
Scheme. Existing standards of flood protection and the existing
requirements for flood protection will remain unchanged during the
construction period, therefore and as a result the magnitude of the impact
on fluvial/tidal flood risk during construction is considered to be
Negligible, with an effect having an overall Neutral significance.
However, the current flood defences are lower than the future 2100
predicted water levels, a period during which the Scheme will operate. As
a result, 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. On
the basis of the visual surveys undertaken to date, it is not anticipated that
the Scheme will prohibit the raising of the defences in the area around the
Scheme. The Scheme defences will be further assessed by intrusive
survey and any protective works highlighted as necessary due to
construction or operation of the Scheme by this survey will be carried out
prior to construction.

16.10.5

Hydrodynamic modelling for the Silvertown new temporary jetty has been
undertaken and has shown that that jetty will not have any significant
impacts on the existing flow or sediment transport regimes of the River
Thames.

16.10.6

The Scheme is generally at low risk of surface water flooding and
currently drains to existing highway and combined sewer systems that are
maintained by Thames Water. During the construction phase of the
Scheme, works would be undertaken to provide an improved drainage
system. It is considered that this would result in a Minor Beneficial
magnitude of impact to the water quality of The Cut with an effect having
overall Neutral significance.

16.10.7

Effects on recreational users of the water environment have been
assessed as having an overall Neutral significance and construction and
operation of the Scheme is considered to have no potential to affect the
integrity of existing water abstractions or discharges. Additional temporary
demands on water resources in order to supply key construction
processes and welfare facilities etc. during the construction phase would
be mitigated by adopted water use efficient measures and water reuse
where feasible.
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16.10.8

Table 16-14 Water environment significance summary table sets out the
residual effects of the construction and operational phases of the Scheme
on water quality and flood risk. It is concluded that, based on the
information available to date, there are considered to be no effects on
water environment receptors that would be considered significant during
the construction or operational phases of the Scheme.
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Table 16-14 Water environment significance summary table
Receptor

River
Thames
Estuary

River Lea
(Bow
Creek)

Royal
Victoria
Dock

Construction

Operation

Sensitivity

Residual
Significance
of Effect

Sensitivity

Residual
Significance
of Effect

Water Quality

High

Slight
Adverse

Medium

Neutral

Flood Risk

High

Neutral

High

Neutral

Water
resources –
water supply

Low

Neutral

Low

Neutral

Water
resources –
transport/
dilution of
wastes

High

Neutral

High

Neutral

Recreation

Medium

Neutral

Medium

Neutral

Water Quality

Medium

Neutral

Medium

Neutral

Flood Risk

High

Neutral

High

Neutral

Water
resources –
water supply

Low

Neutral

Low

Neutral

Water
resources –
transport/
dilution of
wastes

High

Neutral

High

Neutral

Water Quality

High

Neutral

High

Neutral

Flood Risk

Low

Neutral

Low

Neutral

Water
resources –
water supply

Low

Neutral

Low

Neutral

Water
resources –
transport/
dilution of
wastes

Low

Neutral

Low

Neutral

Recreation

Medium

Neutral

Medium

Neutral
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Receptor

The Cut

Unnamed
watercour
se in
Southern
portal
study area

Construction

Operation

Sensitivity

Residual
Significance
of Effect

Sensitivity

Residual
Significance
of Effect

Water Quality

Low

Neutral

Low

Neutral

Flood Risk

Low

Neutral

Low

Neutral

Water
resources –
water supply

Medium

Neutral

Medium

Neutral

Water
resources –
transport/
dilution of
wastes

Low

Neutral

Low

Neutral

Water Quality

Low

Neutral

Low

Neutral

Flood Risk

Low

Neutral

Low

Neutral

Water
resources –
water supply

Low

Neutral

Low

Neutral

Water
resources –
transport/
dilution of
wastes

Low

Neutral

Low

Neutral
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