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Non-Technical Summary

Introduction

Working in Partnership we, the Environment Agency and Surrey County Council, are
together delivering The River Thames Scheme (RTS).

The RTS represents a new landscape-based approach to creating healthier, more
resilient, and more sustainable communities. The RTS will be an integrated scheme
which responds to the challenges of flooding; creating more access to green open
spaces and sustainable travel routes, in addition to encouraging inclusive economic
growth, increasing biodiversity and responding to the dual challenges of climate
change and nature recovery.

A major new piece of blue and green infrastructure, each element of the RTS will
work together to deliver benefits for communities. A new flood channel will reduce
the risk of flooding to homes, businesses, and infrastructure, while also providing
habitat for wildlife and a new feature in the landscape for recreation. The channel will
be flanked by new areas of public green open space, for recreation and spending
time with nature.

New footpaths and cycleways will run along the channel and through the new public
spaces, linking different elements of the project with communities and providing
better connections within and across the area. Areas of new and improved habitat for
wildlife and nature recovery will connect with existing nature sites and wildlife
corridors to provide a new nature recovery network along the length of the channel
which supports more biodiversity.

The RTS is an infrastructure project of national significance and must be consented
through a Development Consent Order. We will undertake an Environmental Impact
Assessment (EIA) under the Infrastructure Planning (EIA) Regulations 2017 (Sl
2017/572), given the size and potential for likely significant effects on the
environment.

This EIA Scoping Report identifies the likely significant effects of the RTS as
understood at this early stage of project development. It supports our written request
for a Scoping Opinion from the Planning Inspectorate on behalf of the Secretary of
State, to inform the Environmental Statement that we will submit as part of the
Development Consent Order application.

The EIA Scoping Report is part of ongoing consultation to allow stakeholders the
opportunity to review and comment on the EIA process, current findings and the
project design. The next consultation after the EIA Scoping Report will be the

Preliminary Environmental Information Report which, as part of the Development
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Consent Order statutory consultation stage, provides an update to stakeholders and
the public on the ongoing EIA, consultation, and the design of the RTS.

Background

The River Thames between Egham and Teddington runs through the largest area of
populated but undefended floodplain in England. There is little to no flood resilience
in place for this area. In addition to the towns and villages in this area, the landscape
has been heavily shaped by major infrastructure and extensive mineral workings.
This has resulted in an area in which many homes and businesses are at risk of
flooding, within a landscape which suffers from visual barriers and physical
constraints which prevent the open space being used to its full potential.

A major flood would put thousands of homes, businesses and commercial spaces at
risk. It would also cause risk to life and severe disturbance to local communities plus
disruption on both nationally and locally significant road and rail routes including
sections of the M25 and M4. Several major drinking water abstractions supplying
south-east England, and up to 20 local electricity sub-stations would also be affected
by a major flood, with a risk of flooding to the public sewage network, all resulting in
disruption to homes and businesses.

Plate 1 (below) shows the extent of inundation at Runnymede M25 junction 13
during the 2014 flooding event. The land in the middle of the Egham By-Pass is
submerged, with fields, businesses and roads being affected.

—v

Plate 1: Flooding at Runnymede (M25 junction 13) in 2014
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With climate change, larger and more frequent floods are likely to be experienced in
the future, which will have an even greater impact on communities, infrastructure and
the economy.

Surrey County Council is committed to supporting sustainable growth in the area,
connecting communities and creating an environment where people, businesses and
wildlife can thrive.

Through extensive studies led by the Environment Agency, we have concluded that
the preferred approach to flood risk management in the Lower Thames Area is to
improve conveyance and reduce flood risk through construction of a flood relief
channel, and capacity improvements downstream of the new flood relief channel in
the River Thames.

The health and resilience of communities will be further enhanced, and sustainable
growth encouraged by the provision of better access to green open spaces and an
enhanced active travel network.

This has led to the evolution of the RTS.

RTS Vision

The RTS will be a major new piece of green and blue infrastructure which integrates
a new flood channel with new public open space, associated recreational
infrastructure and environmental enhancements. The RTS project vision is “to
reduce flood risk to people living and working near the Thames, enhance the
resilience of nationally important infrastructure, contribute to a vibrant local economy
and maximise the social and environmental value of the River Thames”. To achieve
the project vision several goals have been identified, which are:

o Reduce flood risk to dwellings, businesses, and infrastructure;

o Provide better access to green open spaces, connection with wildlife and
more sustainable travel network;

o Create a network of high-quality habitat and achieve biodiversity net gain;
. Facilitate sustainable and inclusive economic growth; and

. Enable delivery and design that contributes to the achievement of
Environment Agency and Surrey County Council goals in relation to
carbon use.
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Project Description

The RTS design comprises the following elements, which will be undertaken within
the project boundary.

o A new flood channel in two sections, through the boroughs of Runnymede
and Spelthorne in Surrey. Permanent features associated with the flood
channel include flow and water level control structures, flood
embankments, erosion prevention, bridges and permanent site
compounds for maintenance; the channel will include planting for wildlife
and places for recreational access;

o Capacity improvements to the River Thames through lowering the bed of
the River Thames downstream of Desborough Cut, upgrades to Sunbury,
Molesey and Teddington Weirs;

o New green open spaces adjacent to the channel and accessible to local
communities;

o Habitat creation areas which link with existing and new blue and green
wildlife corridors and build upon the network of existing wildlife sites;

o New or improved active travel provision along and across the flood
channel corridor and new open spaces with connections to the existing
network;

o Permanent compounds for maintenance; and

. Temporary construction features such as site compounds and materials
reprocessing sites.

For EIA scoping purposes, the area within the project boundary is approximately the
pink shaded area shown in Figure 0-1, which includes a large corridor of land south
of the River Thames and north of the M3 between Thorpe and Chertsey, and north of
the River Thames between Chertsey and Shepperton; as well as separate areas
around Sunbury, Molesey and Teddington Weirs, plus land south of Island Barn
Reservoir and south of Virginia Water (the latter is not shown on Figure 0-1). The
project boundary for EIA scoping will be reviewed as the design is developed and is
likely to reduce in size as part of the EIA process. Certain aspects of the RTS design
are shown on Figure 0-1, including the Runnymede Channel (shaded in purple), the
Spelthorne Channel (shaded in orange), and the locations of Desborough Cut,
Sunbury Weir, Molesey Weir and Teddington Weir labelled.
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Figure 0-1 - Overview of the RTS (Environment Agency, 2022).

Design development is ongoing, and is being informed by consultation, and technical
surveys and assessments. The EIA Scoping Report and subsequent Preliminary
Environmental Information Report and Environmental Statement will be based on the
project design at time of writing.

We expect construction to commence with enabling works (such as demolition of five
buildings (the owners have been notified), services diversions, works to some
existing structures, bank protection works, and construction of compound areas) in
2026. The flood channel is expected to be operational by winter 2030/31, with some
construction of green open spaces and habitat creation areas continuing into 2032.

Existing Environmental Conditions

The baseline environment has been identified through a combination of desk study
and site surveys. Where applicable, we have also consulted with relevant
stakeholders such as Local Planning Authorities to obtain additional baseline
information.

The RTS is located in the Thames Valley, historically an open floodplain of flat
grazing lands with scattered historic parkland on the higher ground. However, the
character is now increasingly dominated by:

. Settlements, including: Wraysbury, Staines, Chertsey, Sunbury, East Molesey,
and Teddington;

o Transport links such as the M25, M4 and M3 motorways, A-roads, railways;
and

. Land uses including Heathrow Airport, Thorpe Park, lakes left from past mineral
workings, raised landfills and vast raised reservoirs.
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There are many rivers, streams and lakes in the area, several of them legally
protected for their water quality and biodiversity status. There are also several
important water abstractions from groundwater and from the River Thames.

Whilst much of the land within the project boundary for EIA scoping contains historic
or licensed landfills, the River Thames catchment is an area of high archaeological
importance, a varied historic landscape and contains a wealth of historic features,
such as ancient monuments, important buildings and buried archaeological remains.

The area is very important for biodiversity. Several of the lakes within the project
boundary for EIA scoping are internationally important for overwintering birds, a hay
meadow at Thorpe is nationally designated for rare plants and insects, and the area
contains many other protected and important species (both land and water based).

Several lakes are used for water sports including angling, sailing, and swimming.
Areas of floodplain are used for walking or other recreation where open to the public
or grazing of livestock where privately owned.

EIA Scoping Process

For each environmental topic, the EIA Scoping Report considers the key legislation,
policy and guidance relevant to the topic, the baseline conditions within a defined
study area, the predicted changes to the environment and the likely significant
effects to be scoped into the assessment (including construction and operational
effects); the proposed assessment methodology; any key assumptions and
limitations; and proposed mitigation measures.

There is no specified definition of what constitutes a likely significant effect. For the
purposes of this Scoping Report, a likely significant effect has been defined as an
effect which, either in isolation or combination with others, should (in the professional
opinion of the competent experts carrying out the EIA) be considered in the EIA, on
the basis of information regarding:

. The proposed development;
. The baseline conditions, and the sensitivity and importance of receptors;

. The expected magnitude of change upon each receptor (including
consideration of the nature and duration of effects); and

. The potential to avoid or reduce any potential effects through mitigation, such
that they are unlikely to be significant.

Where sufficient information existed to inform expert judgement that there is not a
likely significant effect on an environmental receptor, this has been identified as

River Thames

Scheme Page vi



being able to be ‘scoped out’ of further assessment. These effects will not be taken
forward for consideration in the EIA process.

The design of the project is ongoing; therefore it is recognised that at this stage it
may not be possible to scope out some effects. This is a precautionary approach due
to the level of uncertainty. The EIA Scoping Opinion will further inform the data
gathering and assessment methodologies to inform the detailed assessment that will
be presented within the Environmental Statement.

Effects proposed to be ‘scoped in’

Likely significant effects (positive and/or negative) have been identified from certain
project activities during both the construction and operational phases upon several
features of almost all environmental topics. Of particular note are the likely significant
effects upon water, soil and land through construction and operation of the new flood
channel, with subsequent effects on their use by people and wildlife.

The environmental topics (or parts thereof) scoped into the EIA are: air quality,
biodiversity, cultural heritage, archaeology and built heritage, climatic factors, flood
risk, health, landscape and visual amenity, materials and waste, noise and vibration,
socio-economics, soils and land, traffic and transport, water environment and
cumulative effects.

Effects proposed to be ‘scoped out’

Effects associated with decommissioning of the project are proposed to be scoped
out of the EIA. In the unlikely event that the project is no longer required, it is highly
unlikely to be decommissioned (i.e. removed). It is more likely that the flood channel
would be left in-situ and its operational regime modified as needed. As changes to
the operational regime would need to be properly designed, assessed and
implemented they would likely form the basis of another project that may be subject
to its own EIA.

A transboundary effects screening exercise has been undertaken to determine the
potential for likely significant effects upon the environment of other European
Economic Area States. The only potential effect identified is in relation to potential
changes in greenhouse gas emissions, and this will be covered by the ‘Climatic
Factors’ assessment within the EIA.

It is proposed to scope Major Accidents and Disasters out of the EIA as a separate
topic. A screening exercise identified climate change, flood risk and unstable ground
conditions as potential risks arising from a) the vulnerability of the project to risks of
major accidents and disasters or b) the project as a source of hazard that could
result in major accident or disaster. These will be considered within the climatic
factors, flood risk and health Chapters respectively.
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Certain effects to individual topics are also proposed to be scoped out of the EIA, on
the basis that embedded or standard mitigation will avoid likely significant effects.
For example, effects from spillages during construction will be managed through
good construction practice and a Construction Environmental Management Plan.

Next steps

This EIA Scoping Report has been prepared to enable the Planning Inspectorate, on
behalf of the Secretary of State, to provide its opinion as to the scope and level of
detail to be provided within the Environmental Statement.

Following the EIA scoping process, we will prepare a Preliminary Environmental
Information Report to allow consultees (both specialist and non-specialist) to develop
an informed view of the likely significant effects of the project when they are
commenting on the proposals at the pre-application stage.

Following this, we will prepare an Environmental Statement which we will submit as
part of the Development Consent Order application. This is proposed to be submitted
in winter 2024/25.
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Environmental Impact Assessment Scoping Report

1. Introduction

1.1 Overview

1.1.1.1  Working in Partnership, the Environment Agency and Surrey County
Council, are together delivering The River Thames Scheme (hereafter
referred to as RTS or the project).

1.1.1.2 The RTS will be an integrated project which responds to the challenges of
flooding; creating more access to green open spaces and sustainable
travel routes, in addition to encouraging inclusive economic growth,
increasing biodiversity and responding to the dual challenges of climate
change and nature recovery.

1.1.1.3 The project will be a major new piece of green and blue infrastructure. It is
classified further to a direction made by the Secretary of State (SoS)
dated 24 December 2020 as a project that is nationally significant and that
must be consented by Development Consent Order (DCO) in accordance
with the Planning Act 2008 (PA08).

1.1.1.4 This Environmental Impact Assessment (EIA) Scoping Report identifies
the likely significant effects of the RTS as understood at this early stage of
project development. It supports a written request for a Scoping Opinion
from the Planning Inspectorate (PINS) on behalf of the SoS, to inform an
EIA for construction and operation of the project and the Environmental
Statement (ES) that will be submitted as part of the DCO application. It is
understood that the PINS case reference number for the RTS will be
WAO020001.

1.1.1.5 EIA s a staged process that starts by defining the proposal and extends
to the monitoring of any identified significant adverse effects (Institute of
Environmental Management and Assessment (IEMA), 2004).

1.1.1.6 The Scoping Report has been produced in accordance with the
requirements of the Infrastructure Planning (EIA) Regulations 2017 (SI
2017/572) (‘the EIA Regulations’) having regard to relevant PINS Advice
Notes and other industry guidance.

1.1.1.7 The Scoping Report is part of ongoing consultation to allow stakeholders
the opportunity to review and comment on the EIA process, current
findings and the project design. The next consultation after the EIA
Scoping Report is the Preliminary Environmental Information Report
(‘PEIR’) which, as part of the DCO pre-application documents, provides
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Environmental Impact Assessment Scoping Report

1.2

1211

1.2.1.2

1.2.1.3

an update to stakeholders and the public on the ongoing EIA,
consultation, and the design of the RTS.

Background

The River Thames between Egham and Teddington runs through the
largest area of undefended flood plain in England. There is little to no
flood resilience in place for this area. In addition to the towns and villages
in this area, the landscape has been heavily shaped by major
infrastructure and extensive mineral workings. This has resulted in an
area in which many homes and businesses are at risk of flooding, within a
landscape which suffers from visual barriers and physical constraints
preventing the open space from being used to its full potential. A major
flood would put thousands of homes, businesses and commercial spaces
at risk. It would also cause risk to life and severe disturbance to local
communities plus disruption on both nationally and locally significant road
and rail routes including sections of the M25 and M4, and the Staines to
Windsor and Waterloo to Reading railway lines. Several major drinking
water abstractions supplying south-east England, and up to 20 local
electricity sub-stations would also be affected by a major flood, with a risk
of flooding to the public sewage network, all resulting in disruption to
homes and businesses.

With climate change, larger and more frequent floods are likely to be
experienced in the future, which will have an even greater impact on
communities, infrastructure and the economy. Surrey County Council is
committed to supporting sustainable growth in the area, connecting
communities and creating an environment where people, businesses and
wildlife can thrive.

Extensive studies by the Environment Agency have concluded that the
preferred approach to flood risk management in the Lower Thames Area
Is to improve conveyance and reduce flood risk through construction of a
flood relief channel, plus other capacity improvements downstream of the
new flood relief channel in the River Thames. These studies are
documented in the Lower Thames Flood Risk Management Strategy
(LTFRMS) (Environment Agency 2009), and this has led to the evolution
of the RTS.
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1.2.14

1.3

1311

1.4

1411

1.4.1.2

The health and resilience of communities will be further enhanced and
sustainable growth encouraged by the provision of better access to green
open spaces and an enhanced active travel network.

RTS Vision

The RTS Vision is “to reduce flood risk to people living and working near
the River Thames, enhance the resilience of nationally important
infrastructure, contribute to a vibrant local economy and maximise the
social and environmental value of the River Thames”. To achieve the
project vision several goals have been identified, which are:

o Reduce flood risk to dwellings, businesses, and infrastructure;

o Provide better access to green open spaces, connection with wildlife
and more sustainable travel network;

o Create a network of high-quality habitat and achieve biodiversity net
gain;

o Facilitate sustainable and inclusive economic growth; and

o Enable delivery and design that contributes to the achievement of
Environment Agency and Surrey County Council goals in relation to
carbon use.

Overview of the Project

A major new piece of blue and green infrastructure, each element of the
RTS will work together to deliver benefits for communities. A new flood
channel will reduce the risk of flooding to homes, businesses, and
infrastructure, while also providing habitat for wildlife and a new feature in
the landscape for recreation. The channel will be flanked by new areas of
public green open space, for recreation and spending time with nature.
New footpaths and cycleways will run along the channel and through the
new public spaces, linking different elements of the project with
communities and providing better connections within and across the area.
Areas of new and improved habitat for wildlife and nature recovery will
connect with existing nature sites and wildlife corridors to provide a new
nature recovery network along the length of the channel which supports
more biodiversity.

The proposed RTS will significantly reduce flood risk from main rivers in
the areas between Hythe End and Shepperton and the settlements of
Staines, Egham Hythe, Chertsey, Laleham and Shepperton. Flood risk will
also be reduced in all areas of the fluvial River Thames between
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1.4.1.3

1414

1.4.1.5

1.4.1.6

Shepperton and Teddington. Furthermore, all properties in the River
Thames floodplain in the Royal Borough of Windsor and Maidenhead
(RBWM) will have a small reduction in flood risk from the channel sections
constructed in Surrey as the benefits extend some way upstream. The
RTS will reduce the risk of flooding to approximately 11,000 homes, 2,000
businesses and reduce the risk to existing nationally significant
infrastructure, including highways, railways and utilities, as well as
heritage and ecological sites.

As with all flood alleviation schemes, the risk of flooding is not removed
but it is reduced to levels which make communities more resilient for the
future. For the RTS the amount of change to the standard of flood
protection as a result of the project will vary depending where you are
located within the floodplain. With climate change the background level of
flood risk will increase. The RTS will continue to reduce risk throughout its
operation, albeit against a changing background flood risk in the area as a
result of climate change.

As well as contributing to a vibrant local economy, the project will also
enhance biodiversity through habitat improvements (including improved
fish passage), create new green open spaces for recreation and improve
public access between these and existing communities by improving
active transport routes for walking and cycling. The project also provides
the opportunity to design the amenity spaces such that they can operate
safely during flood events. This means safer and more accessible open
spaces for the communities who live in the lower Thames area.

The outline design of the flood alleviation aspects is well progressed and
will consist of a new flood channel in two sections through the boroughs of
Runnymede and Spelthorne in Surrey. In addition, there will be increases
in capacity at three weirs at Sunbury, Molesey and Teddington on the
River Thames through installation of new weir gates, and downstream of
the Desborough Cut through lowering of the riverbed (see Figure 1-1
below).

The outline design of landscape and green infrastructure opportunities
such as open green spaces, active travel and habitat improvements is
ongoing and being refined through an integrated optioneering process.
However, sufficient information on all aspects of the RTS has been
provided to allow for a robust consultation exercise and scoping opinion.
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Environmental Impact Assessment Scoping Report

1.4.1.7 The Environment Agency and Surrey County Council are committed to
delivering biodiversity net gain (BNG) as part of the RTS. The project will
therefore include the provision of diverse, high-quality habitats. While
habitat creation and improvement will be included throughout the project,
specific habitat creation areas (HCAS) are also being considered, as a key
measure to support the aspirations for BNG and high-quality habitats.

1.4.1.8 For EIA scoping purposes, the area within the project boundary is
approximately the pink shaded area shown in Figure 1-1, which includes a
large corridor of land south of the River Thames and north of the M3
between Thorpe and Chertsey, and north of the River Thames between
Chertsey and Shepperton; as well as separate areas around Sunbury,
Molesey and Teddington Weirs, plus land south of Island Barn Reservoir
and south of Virginia Water (the latter is not shown on Figure 1-1, but is
on Figure 1-2 in Appendix A). The project boundary for EIA scoping will be
reviewed as the design is developed and is likely to reduce in size as part
of the EIA process.

1.4.1.9 An overview of the main features of the RTS, including the project
boundary for EIA scoping, are shown in Figure 1-2 in Appendix A. Further
explanation of the project is provided in Chapter 4.
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Figure 1-1 Overview of the RTS (Environment Agency, 2022d).

1.5 Structure of this report
1.5.1.1 The remainder of this report is structured as follows:

e Chapter 2 (Legislative and Policy Context) outlines the key legislation
and policy documents of relevance to the project;
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e Chapter 3 (EIA Notification and Scoping) summarises the
requirements for EIA Scoping as stated by relevant regulations and
guidance. It also provides a summary of previous EIA scoping
undertaken for the project and justification for this updated Scoping
Report;

e Chapter 4 (Project Description and Alternative Options Considered)
provides a detailed description of the project design components, its
evolution and alternative options considered;

e Chapter 5 (Approach to EIA Scoping) presents the key themes that
have been used to inform the EIA Scoping Report;

e Chapters 6 to 18 relate to each of the environmental topics proposed
to be scoped into the assessment. Appendix M summarises the key
legislation, policy and guidance relevant to the topic; details the
baseline conditions of the site; outlines the predicted changes to the
environment and the proposed scope of the assessment; outlines the
proposed assessment methodology; highlights any key assumptions
and limitations and outlines proposed mitigation measures. Topics
scoped into the assessment are air quality; biodiversity; climatic
factors; cultural heritage, archaeology and built heritage; flood risk;
health; landscape and visual amenity; materials and waste; noise and
vibration; socio-economics; soils and land; traffic and transport; and
water;

e Chapter 19 (Cumulative Effects Assessment) considers the inter-
relationships between environmental topics and the potential for
cumulative effects with other developments;

e Chapter 20 (Stakeholder Engagement) provides an overview of
engagement planning, the breadth of past stakeholder engagement,
how engagement has informed the project design and EIA scoping
and proposed future engagement activities;

e Chapter 21 (Scope of the EIA) provides a summary of the proposed
scope of the EIA based on the preceding Chapters; and

e Chapter 22 (Next Steps) outlines the remainder of the EIA process.

River Thames
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2.

2.1

2111

2.2

2211

2.2.1.2

2.2.1.3

2214

Legislative and Policy Context

Introduction

This section outlines the legislation and policy of relevance to the RTS,
including those against which the DCO application will be assessed. It
also identifies the site-specific planning policy designations. Legislation
and policy is subject to change and development; therefore the relevant
statutes and policies will be reviewed throughout preparation of the PEIR,
ES and supporting studies.

The Planning Act 2008

The PAOS8 established the legal framework used to apply for, examine and
determine development consent applications, taking into consideration the
National Policy Statements (NPS). The RTS does not fall into the category
of Nationally Significant Infrastructure Project (NSIP). However, Section
35 of the PAO8 states that the SoS may give a direction for development
to be treated as development for which development consent is required,
if the SoS considers that the criteria in the PA08 have been met. The
Environment Agency therefore requested a Section 35 Direction from the
SoS via a request dated 25 November 2020.

The Section 35 Direction was given by the SoS on 24 December 2020
and confirms that the project is nationally significant, and it should be
treated as development for which development consent is required.

The SoS notes that the project encompasses the following:

e Construction of a new flood relief channel in one or more sections on
the River Thames;

e Capacity improvements;
e Managed country parks;
e Biodiversity net gain sites; and

e New or improved active travel provision outside of the flood channel
corridor.

The Section 35 Direction also states that the SoS is of the view that the
RTS would:
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2.2.1.5

2.3

23.1.1

2.3.1.2

e Be a complex and substantial scheme, involving extensive
infrastructure works and requiring multiple consents (ranging from
multiple planning permissions, compulsory acquisition for the whole
route and environmental consents), that should be seen as an NSIP in
its own right; and

e Will benefit from the application being determined in a timely and
consistent manner by the SoS and by removing the need and
uncertainty of applying for a large number of separate consents.

The Localism Act 2011 abolished the Infrastructure Planning Commission
and transferred its decision-making powers to the SoS. It also made
amendments to the PAO8 which alter the procedure for seeking
development consent for NSIPs. The Localism Act appointed PINS as the
agency responsible for managing the DCO process. Accordingly, PINS is
responsible for examining the application. Planning Inspectors appointed
by the SoS hear the DCO examination and make a recommendation to
the SoS, who then makes the decision on whether to grant development
consent.

Environmental Impact Assessment legislation

The project will be subject to an EIA, and the environmental effects
reported within an ES. It meets the criteria of Schedule 2 paragraph 10 (h)
of the Infrastructure Planning (Environmental Impact Assessment)
Regulations 2017 (the EIA Regulations), being an “inland-waterway
construction not included in Schedule 1 of these Regulations, canalisation
and flood-relief works”. A high-level screening by the Environment Agency
and Surrey County Council, as joint applicants, against Schedule 3 of the
EIA Regulations determined that there is potential for significant
environmental effects based on the characteristics of the development,
the location of the development and the type and characteristics of
potential impact.

This EIA Scoping Report has been prepared pursuant to Regulation 10 of
the EIA Regulations in support of a request to the SoS to provide their
opinion as to the scope and level of detail of information to be provided
within the ES (this is discussed further in Section 3.2).
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2.4

24.1.1

24.1.2

24.1.3

2.5

2511

Flood and Coastal Erosion Risk Management Policy
Statement

The Flood and Coastal Erosion Risk Management Policy Statement (July
2020) sets out the Government's ambition to create a nation that is more
resilient to future flood risk and reduces the risk of harm to people, the
environment, and the economy. Upgrading and expanding national flood
defences and infrastructure is one of five key policies within the Policy
Statement.

The Flood and Coastal Erosion Risk Management Policy Statement
considered the National Infrastructure Commission's (NIC) report,
‘Anticipate, React, Recover Assessment of Resilient Infrastructure
Systems’ (NIC, 2020) which sets out a detailed framework for UK
Infrastructure resilience. The NIC has identified the development of flood
defence programmes as a key action which can be taken to deliver
resilient infrastructure systems.

The policy statement forms part of the government’s wider commitment to
tackle climate change. Alongside the policy statement, the Environment
Agency have published its National Flood and Coastal Erosion Risk
Management Strategy for England (Environment Agency, 2020). This
provides a framework for guiding the operational activities and decision
making of practitioners.

Planning Policy

Under Section 5(1) of the PA08, NPS are designated by the SoS which
set out national policy in relation to one or more specified descriptions of
development (Section 5(1)) and the application would be decided under
Section 104. However, there is no applicable NPS for the RTS, therefore
the application will be decided under Section 105 of the PA08. Despite
this, parts of the draft NPS for Water Resources Infrastructure published
in November 2018 and updated in August 2019 may be important and
relevant to the SoS’s consideration of the project for the purposes of
Section 105(2)(c) as it is considered that water resources projects are the
closest projects in form to the RTS that are covered by a NPS. Notably
elements of Section 3 on ‘Assessment Principles’ and Section 4 on
‘Generic Impacts’ are particularly relevant to the RTS.
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2.5.1.2

2.5.1.3

2514

2.5.1.5

Appendix M summarises the relevant sections of the draft NPS for Water
Resources Infrastructure specific to each environmental topic.

Other matters that the SoS will consider include relevant national and
local planning policy. The National Planning Policy Framework (NPPF)
(MHCLG, 20214a) is relevant national policy.

The NPPF sets out the UK government’s planning policies for England
and how these ought to be applied. The NPPF must be considered in the
preparation of local and neighbourhood plans and is a material
consideration in granting development consent. At the heart of the NPPF
is a presumption in favour of sustainable development. The framework
sets out guidance under thirteen subheadings that contribute to delivering
sustainable development, as follows:

e Delivering a sufficient supply of homes;

e Building a strong, competitive economy;

e Ensuring the vitality of town centres;

e Promoting healthy and safe communities;

e Promoting sustainable transport;

e Supporting high quality communications;

e Making effective use of land;

e Achieving well-designed places;

e Protecting Green Belt land;

e Meeting the challenge of climate change, flooding and coastal change;
e Conserving and enhancing the natural environment;

e Conserving and enhancing the historic environment; and
e Facilitating the sustainable use of minerals.

The National Planning Policy Guidance underpins the NPPF. Where
technical guidance is available, this will inform the technical assessments
for environmental topics within the EIA for the project. A comprehensive
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2.5.1.6

25.1.7

2.5.1.8

2.5.1.9

list of guidance likely to be relevant to each environmental topic of the EIA
Is provided in Appendix M.

Most of the area within the project boundary for EIA scoping is located
within the administrative boundary of Surrey County Council. Downstream
works near Molesey Weir and Teddington Weir are the exception, which
fall within Greater London. The administrative boundaries and names of
the regional planning authorities and Local Planning Authorities (LPAS) in
proximity to the project boundary for EIA scoping are illustrated in Figure
2-1 (Appendix A).

Section 105 of the PAOS8 requires the decision maker to have regard to
matters that they think are both relevant and important. The provisions of
the Development Plan are clearly an important and relevant consideration.
The Development Plan is defined by Section 70(2) of the Town and
Country Planning Act 1990 and Section 38(6) of the Planning and
Compulsory Purchase Act 2004 (as amended).

Appendix M outlines Development Plans relevant to the RTS and details
the specific national and local planning policies relevant to the
assessment for each environmental topic included within the EIA. The
appendix includes the local development plan policy documents relevant
to each LPA (and which will inform the Local Impact Reports that are
produced by each LPA and considered by the SoS pursuant to section
105 of the PAOS).

The purpose of considering planning policy at the EIA scoping stage is to
identify policy that could influence the sensitivity of receptors (and
therefore the significance of environmental effects) and to identify policies
which have the potential to influence the proposed assessment
methodologies. National, regional and local policy documents have
therefore guided the production of this EIA Scoping Report.
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3
3.1

3.1.1.1

3.1.1.2

3.1.1.3

EIA Notification and Scoping Request

EIA Notification

As noted in Section 2.3 the project meets the criteria of Schedule 2
paragraph 10 (h) of the EIA Regulations. The Environment Agency and
Surrey County Council, as joint applicants, are proposing to undertake an
EIA of their own volition rather than seek an EIA screening request from
the SoS. A letter accompanying this Scoping Report notifies the SoS
under Regulation 8(1)(b) of the EIA Regulations that the Environment
Agency and Surrey County Council, as joint applicants, propose to provide
an ES with the application for development consent in relation to the
project.

PINS Advice Note Seven requests that notifications made in accordance
with an EIA notification are accompanied by information sufficient to
facilitate the notification of EIA consultation bodies (as per the information
requirements listed in Insert 1 of the Advice note). Table 3-1 identifies
where in this EIA Scoping Report the information requested to be provided
alongside the EIA notification can be found.

It should be noted that there is a clear separation of responsibilities and an
information barrier in place between the officers advising and promoting
the RTS on behalf of the applicant and the officers who will perform a
regulatory function within Surrey County Council and the Environment
Agency as part of the PA08 process and in performing duties under the
Infrastructure Planning (Environmental Impact Assessment) Regulations
2017.

River Thames

Scheme

Page 12



Environmental Impact Assessment Scoping Report

Table 3-1: Information to be provided alongside EIA notification under
Regulation 8 of the Infrastructure Planning (Environmental Impact

Assessment) Regulations 2017.

A plan sufficient to identify the land.

A description of the physical
characteristics of the whole
development.

A description of the location with
particular regard to the
environmental sensitivity of
geographical areas likely to be
affected.

A description of the aspects of the
environment likely to be significantly
affected by the development.

A description of any likely
significant effects of the
development resulting from
expected residues and emissions,
and the production of waste, and
the use of natural resources (in
particular soil, land, water and
biodiversity).

Details of any features of the
proposed development and any
measures envisaged to avoid or
prevent what might otherwise have
been a significant adverse effect on
the environment.

Location in this Scoping Report

Figure 1-2 (Appendix A).

Chapter 4: Project Description and
Alternative Options Considered.

Outlined in individual topic
Chapters 6 to 18 and in associated
Appendices.

Outlined in individual topic
Chapters 6 to 18 and Chapter
21:Scope of the EIA.

Outlined in individual topic
Chapters 6 to 18 and Chapter
21:Scope of the EIA, and Chapter
13: Materials and Waste in
particular for the use of natural
resources.

Primary mitigation is described
within the context of the Project
Description (Chapter 4: Project
Description and Alternative Options
Considered). Secondary measures
are outlined in individual topic
Chapters 6 to 18 with commentary
on how mitigation may be secured
and the anticipated residual effects.
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3.2

3.21

3.21.1

3.2.2

3.221

3.2.2.2

Request for a Scoping Opinion
Introduction

As noted in PINS Advice Note Seven paragraph 5.7, ‘an effective scoping
process should enable the refinement of the assessment and ultimately
the information required to form the ES. If done well, it allows for an early
identification of the likely significant effects applicable to the EIA
Regulations (in particular Schedule 4) and also provides opportunity to
agree where aspects and matters can be scoped out from further
assessment’.

Previous Requests for Scoping Opinion

An EIA Scoping Report was originally produced for the RTS in 2017. At
that time, the project was proposed to be consented under the Town and
Country Planning (EIA) Regulations 2017 (SI 2017/571).

That EIA Scoping Report was submitted as a request for a Scoping
Opinion from the local authorities that were due to be directly affected by
the project (i.e. Surrey County Council, RBWM, Runnymede Borough
Council (RBC), Spelthorne Borough Council (SBC), Elmbridge Borough
Council (EBC), Royal Borough of Kingston upon Thames (RBKUT) and
the London Borough of Richmond upon Thames (LBRUT)). The LPAs also
sought advice, and received responses, from the following statutory and
non-statutory consultees:

e Environment Agency;

e Historic England (HE);

e Natural England (NE);

e Berkshire, Buckinghamshire and Oxfordshire Wildlife Trust;
e Greater London Authority (GLA);

e Heathrow Airport;

e National Highways (formerly Highways England);

e Surrey County Council (Historic Environment, Natural Environment
and Assessment, Minerals and Waste and Highways Authority);
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3.2.2.3

3.224

3.2.25

3.2.3

3.23.1

e Sport England;

e Surrey Gardens Trust;

e Surrey Wildlife Trust;

e Transport for London; and

e RBC Environmental Health Officer (EHO) and contaminated land
officer.

Teddington Weir marks the tidal extent of the River Thames. Since there
are minor works downstream of Teddington Weir, where the River Thames
falls below Mean High Water Springs this is therefore within the jurisdiction
of the Marine Management Organisation (MMO). Pursuant to the Marine
Works (EIA) Regulations 2007 (Sl 2007/1518), it was agreed that an ES
was required to support the application for a marine licence under the
Marine and Coastal Access Act 2009 and therefore the request for an EIA
Scoping Opinion was also sent to the MMO.

The Scoping Opinions subsequently received from the LPAs and the MMO
in 2017 and 2018 respectively, broadly agreed with the proposed scope of
the assessment but did request the inclusion of some additional potential
effects for certain aspects. For example, the Scoping Opinion did not
agree with the applicant’s determination that there would be no likely
significant effects on waste. This has subsequently been given full
consideration within this Scoping Report (covered within Chapter 13:
Materials and Waste).

Comments made as part of the previous LPA and MMO Scoping Opinions
that are relevant to the current design have been taken into consideration
during the production of this Scoping Report. The ‘stakeholder
engagement’ sections of topic Chapters summarise the feedback and how
they have been addressed.

Previous request for pre-application advice and feedback on draft

assessment methodologies

Pre-application advice was sought from prescribed consultees and LPAs
in 2019 on an earlier design (under the Town and County Planning Act,
1990). Feedback from that consultation has informed this EIA Scoping
Report and has been incorporated within the ‘stakeholder engagement’
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sections of applicable topic Chapters alongside any other relevant
stakeholder feedback.

3.2.3.2 Draft assessment methodologies for most environmental topics (excluding
water) were submitted to Surrey County Council’s Principal Environmental
Assessment Officer in 2019 for informal feedback. No feedback was made
in respect of the criteria for determining sensitivity, magnitude and
significance of effects proposed in each method paper, however comment
was made on the need to reference relevant policies and reference site
and development specific assessments.

3.2.4 Updated request for Scoping Opinion

3.2.4.1 Since the receipt of the Scoping Opinions in 2017 and 2018, there have
been significant design changes, including the removal of the channel
section located within Berkshire and removal of Desborough Cut widening
(see Chapter 4: Project Description and Alternative Options Considered for
further information) as well as evolution of the project into a significant
piece of green and blue infrastructure that will deliver a range of new
features including new green open spaces, HCAs, and new or improved
active travel provision.

3.2.4.2 The consenting route has also changed with the project now classed as
nationally significant and which must be consented through a DCO. Both
the changes in design and consenting route necessitate the need to re-
scope

3.2.4.3 Regulation 10(1) of the EIA Regulations enables a person who proposes
to make an application for an order granting development consent to ask
the SoS to state in writing its opinion as to the scope and level of detail of
the information to be provided in the ES. The Environment Agency and
Surrey County Council, as joint applicants, are therefore submitting this
report to request a Scoping Opinion from the SoS administered by PINS
under Regulation 10 of the EIA Regulations.

3.2.4.4 Table 3-2 below sets out the requirements of the EIA Regulations for
scoping requests made under regulation 10(1) and outlines where in this
Scoping Report the requirements have been addressed.

3.2.4.5 Table 3-3 sets out the information to be provided with a scoping request as
listed in PINS Advice Note Seven.

River Thames

Scheme Page 16



Environmental Impact Assessment Scoping Report

Table 3-2: Requirements for scoping requests made under regulation
10(1) of the Infrastructure Planning (Environmental Impact
Assessment) Regulations 2017.

Location in this Scoping Report

Figure 1-2 (Appendix A).

Requirement

A plan sufficient to identify the
land.

Chapter 4: Project Description and
Alternative Options Considered.

A description of the proposed
development, including its
location and technical capacity.

Outlined in individual topic Chapters 6 to
18 and Chapter 21:Scope of the EIA.

An explanation of the likely
significant effects of the
development on the
environment.

Where relevant, any further information
Is provided throughout this EIA Scoping
Report.

Such other information or
representations as the person
making the request may wish
to provide or make.

Table 3-3: Information to be provided with a scoping request as
listed in PINS Advice Note Seven (Environmental Impact
Assessment: Process, Preliminary Environmental Information and
Environmental Statements).

The proposed development

An explanation of the approach to
addressing uncertainty where it
remains in relation to elements of
the proposed development e.g.
design parameters.

Referenced plans presented at an
appropriate scale to convey clearly
the information and all known
features associated with the
proposed development.

Chapter 4: Project Description and
Alternative Options Considered and
Chapter 5: Approach to EIA
Scoping.

Appendix A: Figures.
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EIA Approach and Topic Areas

An outline of the reasonable
alternatives considered and the
reasons for selecting the preferred
option.

A summary table depicting each of
the aspects and matters that are
requested to be scoped out allowing
for quick identification of issues.

A detailed description of the aspects
and matters proposed to be scoped
out of further assessment with
justification provided.

Results of desktop and baseline
studies where available and where
relevant to the decision to scope in
or out aspects or matters.

Aspects or matters to be scoped in,
the report should include details of
the methods used to assess
impacts and to determine significant
of effect e.qg. criteria for determining
sensitivity and magnitude.

Any avoidance or mitigation
measures proposed, how they may
be secured and the anticipated
residual effects.

Chapter 4: Project Description and
Alternative Options Considered.

Chapter 21: Scope of the EIA.

Outlined in individual topic
Chapters 6 to 18.

Outlined in individual topic
Chapters 6 to 18 and in associated
Appendices A, Cto L, and N.

Outlined in individual topic
Chapters 6 to 18.

Primary mitigation is described
within the context of the Project
Description (Chapter 4: Project
Description and Alternative Options
Considered). Secondary and
tertiary mitigation measures are
outlined in individual topic Chapters
6 to 18 with commentary on how
mitigation may be secured and the
anticipated residual effects.
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Information Sources

References to any guidance and Outlined in individual topic
best practice to be relied upon. Chapters 6 to 18.
Evidence of agreements reached Outlined in individual topic
with consultation bodies (for Chapters 6 to 18.

example the statutory nature
conservation bodies or local
authorities).

An outline of the structure of the Chapter 22: Next Steps.
proposed ES.

3.2.4.6  The Scoping Opinion will inform the preparation and completion of the
Environment Statement (ES). The Scoping Report is seeking an opinion
on:

e The environmental topics that should be included within the EIA,

e The relevant components of the RTS project that have the potential to
result in likely significant effects;

e Those effects considered not likely to be significant that do not need
to be considered further;

e The approach to setting the study area for each topic;
e The data that has been gathered (and will be gathered);

e The assessment methods that will be used to determine likely
significant effects; and

e The approach to determining the environmental measures that could
be incorporated into the project to avoid, prevent, reduce or, if
necessary, offset significant effects.

3.2.4.7 Before adopting a Scoping Opinion, PINS must, under Regulation 10(6) of
the EIA Regulations, consult the relevant consultation bodies (as defined
by Regulation 3(1) of the EIA Regulations).
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3.2.4.8 Each of the individual topic Chapters (Chapters 6 to 18) within this
Scoping Report outline relevant stakeholder feedback received from the
2017 EIA Scoping Opinion, pre application consultation, plus other
relevant consultation (further detail on our consultation to date is provided
in Chapter 21). The feedback that is relevant to the current project design
has been given full consideration and, where appropriate, incorporated
into the scoping of effects within this report.
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4 Project Description and Alternative
Options Considered

4.1 The Proposed Development

41.1 Overview

4.1.1.1 The RTS is a significant new piece of green and blue infrastructure that
will deliver a range of new features working together to deliver its goals.
This will include the following elements (also summarised on Figures 1-2
and 4-1 in Appendix A):

A new flood channel in two sections, through the boroughs of
Runnymede and Spelthorne in Surrey. Permanent flood channel
associated features include flow and water level control structures,
flood embankments, erosion prevention, bridges and permanent site
compounds for maintenance of the flood channel; the channel will
include planting for wildlife and places for recreational access;

Capacity improvements to the River Thames through bed lowering for
approximately 1km downstream of Desborough Cut (in the boroughs of
Spelthorne and Elmbridge) and upgrades to Sunbury Weir (in the
borough of Elmbridge), Molesey Weir (on the boundary between the
boroughs of EImbridge and the LBRUT) and Teddington Weir (within
the LBRUT);

New green open spaces adjacent to the channel and accessible by
local communities;

HCAs which link with existing and new blue and green wildlife corridors
and build upon the network of existing wildlife sites;

New or improved active travel provision outside, along and across the
flood channel corridor and new open spaces with connections to the
existing network; and

Temporary construction features such as site compounds and
materials reprocessing sites.

4.1.1.2 Design development is ongoing, and is being informed by consultation,
and technical surveys and assessments. Any updates to the project
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41.1.3

4.1.2

4121

41.2.2

41.2.3

description and the consideration of alternatives will be reported in the
PEIR and in the ES.

As noted in Section 5.3.1, the EIA scoping exercise is being undertaken
using the current project design. PINS Advice Note Nine: ‘Rochdale
Envelope’ (PINS, 2019a) provides guidance regarding the degree of
flexibility that may be considered appropriate in order to address
uncertainties within an application for development consent under the
PAOS8 process. The guidance states that the assessment of likely
significant effects should establish relevant parameters for the purposes of
the assessment “likely to result in the maximum adverse effect (the worst-
case scenario) and be undertaken accordingly to determine significance”.
Design parameters are described in the following sections of Chapter 4
and summarised on Figures 1-2 and 4-1 in Appendix A.

Flood Channel

The Runnymede Channel will be approximately 4.8km in length, and the
Spelthorne Channel will be approximately 3.2km in length. The channels
will be created by linking together existing lakes formed by historical gravel
workings. The new connecting channel sections will generally be 20m to
50m wide (and up to 94m wide at the fixed weir water level control
structures). They will be between 3m and 4m deep and the completed
channels will transfer up to approximately 150m?3/s of water when operated
during major flooding of the River Thames.

In non-flood conditions the gates in the flow control structures located at
the inlet of each channel section intake will be closed. However, the new
channels will not be “dry”, as the water level in the channels will match the
existing groundwater levels, with an average depth of water of 2-3m.
Furthermore, there will be a small, continuous flow into the flood channels
that will be limited to a flow of up to 1.5m3/s (known as the ‘augmented
flow’). In-channel water level control structures will maintain the water
levels within the flood channel and will provide a suitable flow for water
quality and fish passage through the channel. This is a legal requirement
to prevent stranding of fish that end up in the flood channel e.g. after a
flood event.

The Runnymede Channel will start at Egham Hythe and end at Chertsey.
The intake to the flood channel will be on the right bank of the River
Thames (i.e. the right-hand side as one faces downstream). It will pass
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41.2.4

41.2.5

4.1.2.6

41.2.7

under the A320 Chertsey Lane, then through agricultural fields before
heading south across Green Lane and joining the existing course of the
Mead Lake Ditch. Passing through five existing lakes (lake south of Green
Lane, lakes south of Norlands Lane 1 and 2, Fleet Lake and Abbey Lake
(the latter two being part of Thorpe Park)). It will then pass under Staines
Road (also part of the A320) through Abbey 2 lake towards Abbey Meads,
and through the existing Burway Ditch M3 flood culverts, returning to the
River Thames just south of the M3 motorway and downstream of Chertsey
Weir.

The Spelthorne Channel will leave the left bank (i.e. the left-hand side as
one faces downstream) of the River Thames at Laleham, approximately
0.4km upstream of the outlet of the Runnymede Channel, and north of the
M3 motorway. The flood channel will follow an easterly route through three
existing lakes (Littleton North, Littleton East and Sheepwalk 2) and pass
under two local roads before turning south underneath the M3 motorway.
The flood channel route continues through areas of grassland and scrub at
Sheepwalk and Manor Farm and will pass under a further three local roads
and through a Ferry Lane lake before re-joining the River Thames
opposite D’Oyly Carte Island, just upstream of Desborough Island, and
downstream of Shepperton Weir.

The flood channel will comprise of new sections of engineered channel
connecting existing lakes, passing through the following types of land use:

e Natural ground;

e Reworked natural ground and made ground with little man-made
material (e.g. bricks and rubble); and

e Existing or former landfill sites.

The shape of the flood channel will vary according to the type of land use
or lake that it passes through. The width of the channel will be largely
minimised to avoid additional land take, excavation and the processing of
material. The new channel will include in-channel and riparian habitat and
a wider and softer landscape channel edge where ground constraints
allow.

Channels through natural ground and made ground

Where the channel passes through natural ground or made ground it will
be excavated to create a ‘natural’ looking trapezoidal cross-section of
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approximately 0.5km and 0.2km in length in the Runnymede and
Spelthorne Channels respectively. Locations of natural ground and made
ground can be seen in Figure 4-1 in Appendix A.

4.1.2.8 The trapezoidal sections will be approximately 45m wide, 3m to 4m deep
(depending on the location) with an average water depth (in a non-flood
scenario) of 2m to 3m. The trapezoidal channel sections will typically be
unlined and have been identified as the areas with the most potential to
include in-channel and riparian habitats and/ or softer landscaping of the
flood channel.

4.1.2.9 The majority of channel in these areas will be excavated through topsoil
and sub-soil into the underlying (Shepperton) gravels. These gravels will
form the bed of the flood channel, lying anywhere between 1m and 2m
below existing groundwater levels.

4.1.2.10 Figure 4-1 below shows a typical cross-section of the channel through
natural ground or made ground. The left bank of the channel is gently
sloping with marginal herbaceous vegetation extending from the water,
and a tree is shown on the higher ground. The right bank is steeper, but
also with herbaceous vegetation extending from the water. There are
opportunities for improved active travel alongside the channel edge.
Approximately 20m from the channel is a band of taller shrubby
vegetation; this is approximately 30m wide. To the right of this is a 3m
wide maintenance access track for the Environment Agency, flanked by a
line of trees to its right.

Approx. 45m

Opportunities for creation of
enhancement of active travel

Channel depth of approx. 3m wide EA Maintenance Access
3-4m, with average water
depth of 2-3m

Figure 4-1: Cross-section example of a typical section of the ‘natural’
looking trapezoidal channel showing softer slopes with river edge
habitat.
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41.2.11

41.2.12

4.1.2.13

Channels through landfill sites

Sections of the flood channel that pass through existing and historic landfill
sites will be extensively engineered with vertical sheet piled sides. The
channel will be approximately 0.9km and 1.2km in length Runnymede and
Spelthorne Channels respectively. Locations of landfill sites can be seen in
Figure 16-1 in Appendix A.

The channel depth will be approximately 20m wide and 4m deep in these
sections of channel. The water depth in these sections of channel will be
approximately two to three metres. The sheet pile sides of the channel will
be driven into the ground from the existing ground level. Where possible,
berms would be formed to give the channel a more ‘natural’ appearance
(such as in Figure 4-1 above).

Figure 4-2 shows a typical cross-section of the channel through landfill
sites. On the left bank (but not the right bank) the top of the sheet pile is
shown with a raised capping beam flood defence wall. The section shows
that there is no vegetation within the channel. On the left bank there is a
band of trees and shrubby vegetation, approximately 15m wide, and
grassy vegetation right up to the channel edge. On the right bank there is
longer meadow grass, but no woody vegetation shown. A footpath is
indicated adjacent the channel on the right bank, varying in width from 5m
to 13m, providing opportunities for enhancement or creation of active
travel.

20m 5-13m varies

L L
1 1

Al i s sanhinti dae o ot Aatad

|— Opportunities for

enhancement or
creation of active
travel

Channel depth of approx.
3-4m, with average water
depth of 2-3m

Sheet piled edge with raised
capping beam flood defence wall

Impermeable layer and
concrete slab capping
between channel and
landfill (if required)

Figure 4-2: Cross-section example of the engineered channel.
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4.1.2.14

4.1.2.15

4.1.2.16

41.2.17

4.1.2.18

Channels through existing lakes

Using the network of existing lakes as a flood flow route is an integral part
of the project. This means hard engineering can be kept to a minimum.
The flood channel will enter each lake; the flood water will flow through the
lake and exit the other side. It is not intended to deepen any lakes,
however, there may be a requirement for the smaller lakes that the
channel passes through (e.g. Lake South of Green Lane) to be reshaped
to ensure flow passes efficiently. Existing silt layers will remain in place,
though operation of the flood channel may be expected to add to and
redistribute the silt.

Shallowing of the existing lake banks and using the material generated
from reducing their gradients to form shallow margins and wetland edges
to the lakes will improve habitats.

Abbey Meads Floodway

In non-flood conditions, most of the flood channel will have an augmented
flow and always contain groundwater due to the presence of water level
control structures. The Abbey Meads area is the exception to this, as the
augmented flow will be passed down the Abbey River via a flow control
structure at the downstream end. The Abbey Meads area will be a
predominantly dry floodway with the existing ground levels lowered and
profiled to provide a damp to wet summer grazing area (Figure 4-3 and 4-4
below). This area will typically be partially flooded during wetter winter
months and largely dry in the summer with rough grazing pasture. When
the flood channel is not operating, the partial flooding will be caused by
water backing up from the River Thames (through the M3 culverts) rather
than flow control structures on the flood channel.

The existing Burway Ditch water body which runs through the northern half
of the site will be realigned where required. The existing trees and the
existing Affinity Water boreholes will be retained on slightly raised ‘islands’.
A permanent backwater of the River Thames will be established north of
the M3 culverts, creating a greater range of habitats.

Figure 4-3 shows the arrangement of the Abbey Meads floodway,
including the levels dropping down to it from the M3 which lies to the
south, and from the flood bank to the north, and the raised ‘islands’ of
vegetation.
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Burway Ditch Flood
re-aligned Embankment
where
required

Thames Side:

New Bridge
X -
Spillway
| _to River Thames

X

S

Figure 4-3: Flood channel alignment at Abbey Meads Floodway.

4.1.2.19 The cross section at Figure 4-4 below is cut through the site running from
the north to the south. It shows the area is mostly flat and open, except for
the higher ground of the M3 motorway to the south, the flood embankment

to the north,

and a raised island of vegetation in the centre. The realigned

Burway Ditch in the northern half of the site and an unnamed ditch in the
southern half are both labelled. Both are flanked with small trees either

side.

varies 140-300m approx.

e~

-5

+ ¥ e o %

Embankment

Burway Ditch Island

Realigned with retained vegetation

l M3
‘ Ditch Motorway

Grazing pasture

Figure 4-4:

Indicative cross-section of Abbey Meads Floodway.
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4.1.3

4131

4.1.3.2

4.1.3.3

Flood Channel Associated Features

Flow control structures

Flow control structures (Plate 4-1 ) with fish passes are required at the
intake of each channel section and at the crossing of Staines Road
(A320), downstream of the Thorpe Park Lakes on the Runnymede
Channel. These will be required to control the amount of water entering
the flood channel.

Water level control structures (Plate 4-2 ) with fish passes, are required
along both of the flood channel sections. Their function will be to control
water levels during non-flood conditions, to ensure that the flood channel
does not act as a drain leading to the surrounding groundwater levels
being drawn down by the flood channel during normal conditions.

Flow control structures are shown in Figure 4-1 in Appendix A and include:

e A gated control structure with nine gates at the inlet of the Runnymede
Channel (structure reference 1S2);

¢ An uncontrolled inlet (scour protected) at the Drain in Thorpe Hay
Meadow (structure reference TCS9);

e A piped inlet with flap valve at Mead Lake Ditch (structure reference
FCS6);

e A broad crested weir with submerged orifice (with flap gate) and tilting
gate at Abbey Lake outlet to St Ann’s Lake (structure reference FCS7);

e Lowering of 20m of river bank on the Chertsey Bourne at St Ann’s
Lake inlet (structure reference FCS8);

e A narrow channel with adjustable stoplogs at St Ann’s Lake outlet to
Chertsey Bourne River (structure reference FCS9);

e A gated control structure (nine gates) at the Thorpe Park Lakes outlet
(structure reference FCS10);

e Anuncontrolled inlet (scour protected) on the Abbey River (structure
reference TCS10);

e A stop logged channel outlet structure on the Abbey River (structure
reference TCS11);
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4134

Burway Ditch water body will be blocked off (structure reference
TCS12);

A fixed level control structure (concrete, 82m long) at Ferry Lane
(structure reference FCS12);

A gated control structure (nine gates) on the Spelthorne Channel
between Littleton North Lake and Littleton East Lake (structure
reference 1S3);

A fixed level control structure (concrete, 94m long) at Manor Farm
(structure reference FCS18);

Flow restriction at the outlet weir from Sheepwalk West 1 lake to the
Pool End Ditch;

An overflow at Drain to Ferry Lane (structure reference TCS13); and

A fixed level control structure (concrete, 75m long) at Ferry Lane Lake
(structure reference FCS19).

The flow control structure example shown in in Plate 4-1 below comprises
a series of metal gates spanning the channel, separated by concrete walls,
with an elevated steel walkway and railings running along the top of the
whole structure.

Plate 4-1 - An example of a typical flow control structure.

River Thames

Scheme

Page 29



Environmental Impact Assessment Scoping Report

4.1.3.5

4.1.3.6

4.1.3.7

Plate 4-2 - An example of a typical water level control structure.

Flood embankments and erosion prevention

Flood embankments between approximately 0.3m and 2m high are to be
constructed in proximity to housing estates, commercial developments,
and important utilities as shown in Figure 4-1 in Appendix A.
Embankments will have a clay core and cut-off and have minimum top
widths of 3m.

Some riverbank protection works will be required, to prevent erosion of the
River Thames around the outlet of each flood channel section. Some
areas will also require some embankment raising (see Figure 4-1 in
Appendix A). The protection works are likely to be sheet piling, rock
armour or concrete revetments.

Intersected Structures

The following existing features will be intersected by the flood channel,
requiring a wide range of structures, including:

e Major and minor roads; this will require road bridges for the channel to
pass underneath (possibly through culverts) (Plate 4-3 below);

e Natural drainage lines; this will require drainage structures;

e Footpaths and bridleways; this will require bridges over the channel;
and

e Services including gas, water, electricity etc.; these will require re-
location.
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4.1.3.8

Plate 4-3 - An example of a typical culvert.

Bridges

Road bridges will be required on minor and major roads that the channel
sections intersect. Some of these bridges will be designed to hydraulically
“drown out” during channel operation (i.e. operate safely and efficiently
with the soffit of the bridge submerged). Footbridges will also be required.
The following bridges have been identified as required;

Road bridge at Chertsey Lane (structure reference HAL);

Service bridge upstream of Thorpe Hay Meadow (structure reference
FBR5);

Accommodation bridge at Green Lane (structure reference C2);
Road bridge at Norlands Lane (structure reference LAG);

Accommodation bridges at Thorpe Park to provide access (structure
references C3 and T5);

Road bridge at Staines Road (structure reference HA2);

Accommodation bridge at Monks Walk Access (structure reference
T4);

Accommodation bridge at Ferry Lane Access (structure reference T3);

M3 motorway crossing using the existing Burway Ditch Culverts
(structure reference HA3M);

Road bridge at Thames Side (structure reference LA7);
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4.1.3.9

4.1.3.10

4.1.4

4141

e Road bridge at Littleton Lane (structure reference LA9);

e Accommodation bridge at Littleton Sailing Club Access (structure
reference T6);

e Footbridge at Littleton East lake (structure reference FBR6);

e M3 motorway crossing at Underbridge (structure reference HA7M);
e Road bridge at Sheep Walk (structure reference LA13);

e Road bridge at Renfree Way (structure reference LA11);

e Road bridge at Ferry Lane (structure reference LA12); and

e Footbridge at the outfall of the Spelthorne Channel (structure reference
FBR7).

Permanent maintenance structures and access

Permanent maintenance compounds will be required at the three gated
flow control structures on the flood channel; these will include kiosks to
house the operational equipment. Potential locations of permanent
maintenance compounds are:

e A320 Chertsey Lane, at the intake to the Runnymede Channel,

e A320 Staines Road, downstream of the Thorpe Park Lakes
(Runnymede Channel); and

e Littleton Lane, Shepperton on the Spelthorne Channel.

Access tracks along the flood channel will facilitate access for
maintenance purposes together with slipways at appropriate locations.
Where appropriate (locations to be confirmed), these may also be used by
the public for walking and cycling.

Capacity Improvements

There are four locations in which capacity improvement works are required
as part of the project to ensure no detriment in flood conditions
downstream of the flood channel, all are located downstream of the
proposed flood channels.
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41.4.2

41.4.3

Bed lowering downstream of Desborough Cut

Bed lowering of a stretch of the River Thames, approximately 1km in
length, downstream of Desborough Cut will be undertaken through
excavation of the river bed to improve channel capacity in this area. Bed
lowering is proposed from the confluence of the Desborough Cut with the
River Thames to just downstream of Walton Marina.

It is anticipated that only the central third of the River Thames channel
(approximately 20m width) will be excavated. No impacts upon the banks
of the River Thames are therefore anticipated as a result of this work. The
average total depth of bed lowering will be 0.7m, including built-in
resilience against siltation. This is all shown in the cross section below
(Figure 4-5).

A 60
i pprox. 60m L
1 1
SOIL
WATER
| Vrgershciyeaiy) Approx. 0.7m T3 AREAOF BED
20 including overdig LOWERING
m

Figure 4-5: Cross-section of proposed bed lowering in the River Thames

downstream of Desborough Cut (not to scale).

4144

Upgrades to Sunbury Weir

The capacity improvements at Sunbury Weir will be achieved by
constructing a new weir complex with three dipping radial weir gates
through Sunbury Lock Ait (Figure 4-7 in Appendix A). A channel,
approximately 12m wide, 75m long and 5m deep, will be cut through the
island, at a diagonal angle, leaving the existing lock cut just upstream of
the footbridge and entering the River Thames (on the other side of
Sunbury Lock Ait) downstream of weirs A and B. A typical example of a
weir complex with dipping radial weir gates is shown in Plate 4-4 below.
Three bays are formed across the channel divided by concrete walls, with
steel radial gates within each bay. An elevated walkway with railings either
side and a pitched roof above bridges across the top of the structure.
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Plate 4-4 - An example of an existing River Thames radial gate weir
at Molesey.

Upgrades to Molesey Weir

4.1.45 Molesey Weir is on the boundary between the Borough of ElImbridge, in
Surrey and the LBRUT. The proposed works are in the LBRUT section of
Molesey Weir. The capacity improvements at this weir will be achieved by
replacing the existing overfall weir and salmonid fish pass on weir C (Plate
4-5 below) with two dipping radial weir gates and a multi species fish pass
(with a combined width of approximately 13m) (Figure 4-8 in Appendix A).

Plate 4-5 - Photograph of the existing overfall weir (far left) on weir C
at Molesey.
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4.1.4.6

4.1.5

4151

4152

415.3

4154

Upgrades to Teddington Weir

The Teddington Weir complex is on the official tidal limit of the River
Thames. The capacity improvements at this weir will be achieved by
constructing a new weir complex with five dipping radial gates through
Teddington Lock Island, which also lies on the boundary of the tidal limit
(Figure 4-9 in Appendix A). A channel, approximately 20m wide, 20m long
and 5m deep, will be cut through the island, approximately 10m upstream
of the existing boat rollers and 70m downstream of the footbridge.

Landscape and Green Infrastructure

The project will deliver a wide range of benefits through the development
of new landscape and green infrastructure provision in and around the
corridor of the proposed flood channel. This is likely to result in several
new green open spaces, areas of habitat creation and enhancement, and
new footpaths and cycleways.

A landscape design feasibility study has explored a series of opportunities
including promoting visual connections, active recreation, active travel and
enhancing ecological value. The outline design of landscape and green
infrastructure opportunities is ongoing and being refined through an
integrated optioneering process that will be reported on in the ES.

It is currently considered that the project design will likely include the
provision of new green open spaces, at any or all of the following locations
(see Figure 4-1, Appendix A):

¢ Royal Hythe;

e Abbey;

e Manor Farm;

e Chertsey Road Tip; and

e Land South of Chertsey Road.

As part of the consideration of the landscape and green infrastructure
opportunities, any of the following are being considered for delivery within
the new green spaces at the above locations:

e Sporting fields;
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Adventure golf;
Viewing platforms;
Elevated viewpoints;
Boardwalks;

Maze;

Sculptures and artwork;
Education centre;
Visitor facilities;
Amphitheatre;

Field centres;

Trim trail,
Entertainment space;
BMX pump track;
Outdoor gym;

Land art;

Sculptural landforms;
Wetlands;

New woodland planting;

Accessible pathway networks;
Enhancing habitats and creating opportunities for interaction;

Active travel (cycle and pedestrian);

Educational signage;

Lighting;

Playgrounds and nature play spaces;
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4.1.5.5

4.1.5.6

4.1.5.7

4.1.6

41.6.1

e Car parking;
e Maintenance facilities (no public access); and

e Re-creation of historic landscapes.

These elements will be considered as part of the wider appraisal of the
landscape and green infrastructure opportunities.

For the purpose of EIA Scoping, some height parameters have been
applied to the potential features listed above which will be further
developed for the ES stage. Raised landforms designed to provide views
across the area could be up to a maximum of 22m in height, whereas
items such as lighting, shade structures, signage, artwork and boardwalks
could be up to a maximum of 7m in height. Stadium style lighting
associated with sporting fields could be up to a maximum of 12m in height.
Buildings (education centre, visitor facilities, field centres or maintenance
facilities) could be up to 10m in height.

Use of excavated arisings onsite for construction such as for landscaping
(such as raised landforms) will be undertaken where material is
geotechnically and/or geochemically suitable for use. All excavated
arisings that are chemically and/or physically suitable for transfer between
the project sites for use will be done so via the project MMPs. Further
information on materials management is included in Section 4.2.4.

Active Travel

Opportunities to upgrade existing road corridors or Public Rights of Way
(PRoW) could include:

e Creating or improving access paths or roads (including the Thames
Path National Trail) and incorporating opportunities for active travel
into the design of the flood channels and associated features;

e Wayfinding devices;

e Improved drainage through sustainable drainage;
e Urban tree planting;

e Lighting;

e Accessible pathway networks;
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4.1.6.2

4.1.6.3

41.6.4

4.1.7

41.7.1

e Links to existing transportation networks; and
e Bridges.

We are still to confirm the extent of recreational non-motorised (e.qg.
canoes) navigation that will be possible in the flood channel. It is currently
assumed that this will be possible on the Runnymede Channel between
Chertsey Lane and Norlands Lane, as well as downstream of the M3.
Slipways will be included in the design to enable this.

Further optioneering and feasibility assessment, consultation and design
work is required before a preferred landscape and green infrastructure
design can be identified. An assessment of the project impacts and
opportunities relating to the natural capital of the area is also being
undertaken to inform the development of the landscape design. The ES
will provide information on the optioneering process and its outcomes.

Therefore, for the purposes of EIA Scoping (and to assume the widest
range of uses and locations as a reasonable worst-case at this early
stage) it is assumed that any parts of the above landscape design themes
and opportunities could be identified as preferred and could be delivered
anywhere within the ‘Landscape Feasibility Parameter’ (see Figure 1-2 in
Appendix A). As the project design develops following optioneering and
feasibility assessments, the scale of the proposed project footprint, and the
associated scope of the EIA, will be reviewed and refined where
applicable, in discussion with stakeholders.

Habitat Creation Areas

The RTS aims to achieve a range of biodiversity improvements within the
project boundary for EIA scoping. The locations and designs of these
biodiversity improvements are currently being considered. They will be
informed by the project goal to create a network of high-quality habitat and
achieve BNG as well as the need for mitigation for effects on certain
habitats and species that may be required from the ecological impact
assessment (EclA) or the associated Water Framework Directive (WFD)
compliance assessment and Habitats Regulations Assessment (HRA)
being undertaken for the project.
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4.1.7.2 Types of biodiversity improvements are likely to include:

¢ Naturalised shallow margins in certain sections of the flood channel
and around the edges of some existing lakes and watercourses to
improve bankside vegetation growth;

e Sinking of trees removed during construction, along the flood channel
and in some other waterbodies to provide alternative habitats;

e Targeted tree planting adjacent to the flood channel and some existing
waterbodies plus macrophyte planting and the creation of islands in
waterbodies;

e Enhancing the condition of existing terrestrial and river habitats;

e Improving connectivity of the River Thames floodplain, between the
River Thames and other waterbodies;

e Creating new habitats such as woodland and wetland;

e Creating hedgerows and enhancing existing through infilling of a
diverse mix of species; and

e Species specific measures to enhance habitat conditions.

4.1.7.3 Specifically, to deliver BNG and to supplement the improvement measures
above, a series of potential HCAs (Figure 1-2 in Appendix A) are being
considered.

4.1.7.4 We are looking to achieve BNG firstly through the delivery of habitat
creation and enhancement within the flood channel and landscape design
footprint. Where possible this will integrate with other desired landscape
and green infrastructure outcomes through the provision of recreation and
amenity benefits, active travel routes and reconnection to historic
landscapes. HCAs where such opportunities are currently being explored
include Norlands Lane, Laleham Golf Course, Littleton Lane, Land South
of Chertsey Road, Chertsey Road Tip and Desborough Island.

4.1.7.5 In addition to these multi-functional sites, it may be necessary to include
sites which would be more focussed on habitat creation or enhancement.
These opportunities will be explored at Land South of Wraysbury
Reservoir, Drinkwater Pit, Laleham Reach, Grove Farm and land between
Desborough Cut and Engine River.
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4.1.7.6

4.1.7.7

4.1.8

4181

4.1.9

4191

All of the HCAs will be the subject of further site selection and design but
will typically favour enhancement of the existing habitats where
appropriate. This may include, for example, enhancement of neutral
grassland, mixed scrub, broadleaved and other woodlands, ponds, wet
woodland, and open mosaic habitat. The design of the HCAs will also seek
to create high quality habitats including reedbeds, ditches, hedgerows and
lowland meadows.

The Environment Agency and Surrey County Council are committed to an
approach for the delivery of BNG that balances the rules and principles
associated with the Department for Environment, Food and Rural Affairs
(Defra) Metric by ensuring that sound ecological judgement is used to
ensure high quality habitats are delivered (i.e. the delivery of BNG will not
solely be driven by Defra Metric outputs).

Improved fish passage

The project proposes to improve fish passage along the River Thames and
its tributaries, through the installation of multi-species fish passes at five
locations on the river within the project boundary for EIA scoping; these
being (from upstream to downstream) at Chertsey Weir, Beasley’s Ait,
Sunbury Weir, Molesey Weir and Teddington Weir. As noted above, at
Molesey Weir this will involve replacing the existing salmonid fish pass.
The project also proposes the installation of a fish pass on the Abbey
River alongside other enhancements to improve the watercourse for fish
and other water dependent species. The locations of the proposed fish
passes are shown on Figure 1-2, Appendix A.

Environmental Mitigation

Certain primary (embedded) environmental mitigation has been included in
the project design to date and will be refined as part of the EIA process.
This includes for example:

e The sequential approach to flood risk is being followed as part of the
ongoing design of the RTS. The sequential approach means that the
proposed project components will be appropriately located relevant to
the different flood zones within the project boundary for EIA scoping
based on their NPPF vulnerability classification. The NPPF Sequential
and Exception Tests will also be applied where appropriate to
demonstrate that the project is NPPF compliant (see Chapter 10:
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Flood Risk) provides further information in relation to subsequent flood
risk tests);

e The provision of six fish passes on flow control structures along the
new flood channel (shown on Figure 1-2, Appendix A);

e Enhancement of habitats immediately downstream of three weirs on
the River Thames in the reach bypassed by the flood channel (at
Penton Hook, Chertsey and Shepperton). Implementation of
enhancements will be subject to the EIA confirming effects on these
habitats from diverting water along the flood channel; but could include
macrophyte planting;

e In relation to invasive non-native species (INNS) and aquatic
pathogens, management plans will be developed as part of the ECIA.
These management plans will set out potential mitigation measures,
however, for the purposes of EIA scoping certain design assumptions
have been made about required measures, including for example
chemical treatment of terrestrial and aquatic habitats or removal of
species through targeted capture and kill, or temporarily lowering water
levels in existing waterbodies to remove aquatic species;

e Subject to the results of ground investigations (Gl), the prior removal,
isolation, or treatment of contaminated sediments that may be
disturbed during construction works, capacity improvements
(particularly bed lowering downstream of Desborough Island) and
through scour of bed material during operation of the flood channel;

e The augmented flow of up to 1.5m?/s along the flood channel (when
not being operated with a larger flow during major flooding), which
aims to avoid nutrient enrichment of existing lakes and allow for fish
passage over water level control structures on the channel;

e The potential for management of the augmented flow during periods of
low flow is currently being considered to limit potential impacts on
water resources, water quality and biodiversity within the River
Thames and new flood channel. This could include temporarily
reducing flow to an appropriate level, ceasing or alternating flow
between the flood channels;

e Within the Thorpe Park Lakes WFD water body, the existing
connection between Manor Lake and Fleet Lake will be infilled to limit
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the nutrient inputs from the River Thames reaching Manor Lake.
Similarly, the water level control structure between St Ann's Lake and
Abbey Lake will isolate St Ann's Lake (part of the Southwest London
Waterbodies Special Protection Area (SPA)) from the flood channel
again limiting nutrient inputs from the River Thames;

e Application of the waste hierarchy to minimise waste and maximise
material re-use, which will also reduce traffic movements on public
roads and associated effects on air and noise etc; and

e Avoidance of work within Thorpe Hay Meadow Site of Special
Scientific Interest (SSSI) (further details of which are provided in
Section 4.5.3.6).

4.1.9.2 Other environmental mitigation may be required as a result of the EIA,
WFD compliance assessment and HRA, and is yet to be developed. It may
be that some of the biodiversity improvements identified in Section 4.1.7
above will be required as mitigation in some locations.

4.2 Construction

4.2.1 Programme

4.2.1.1 The project is scheduled to be delivered over a seven-year period (see
Table 4-1 below). The key activities, and their timings, are:

e Enabling works — will commence in mid-2026 and finish mid-2027;

e Weirs and bed lowing downstream of Desborough Cut - construction
commences summer 2027 and finishes mid-2030;

e Flood relief channel - construction commences winter 2026/27 and is
operational winter 2030/31;

e HCAs and new green open spaces - construction commences winter
2026/27 and finishes early 2032; and

e Landscaping and Mitigation Works - construction commences mid-
2026 and finishes early 2032. A maintenance period follows until end
of 2035.
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Table 4-1: Project construction programme.

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Enabling Works

Weirs and bed lowering
downstream of Desborough
Cut

Flood Relief Channel

Habitat Creation Areas and
New Open Green Spaces

Landscaping and Mitigation
Works

Construction -

Maintenance

4.2.1.2 Enabling works, which are proposed to take place during the latter half of
2026 and the first half of 2027, include activities such as demolition of
buildings, services diversions, works to some existing structures, bank
protection works, and construction of compound areas. These have been
considered as construction phase works for the purposes of EIA scoping.

4.2.1.3 The capacity improvements at the three River Thames weirs will be
completed ahead of the flood channel becoming operational. It is
anticipated that the majority of construction work will take place during
normal working hours, although there may be a requirement for weekend
or night-time working with associated lighting (for example for works in
roads).

4.2.2 Capacity Improvements

4.2.2.1 Construction of the capacity improvement works at the River Thames
weirs will typically take place within a coffer dam (Plate 4-6 below). The
coffer dam will act to exclude either groundwater or river water or both
whilst construction of the new weir gates takes place inside the dam. Plate
4-6 below provides an example of a coffer dam, showing large sheet piles
enclosing a working construction area, standing at least 4m high above the
channel.
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4222

4.2.3

4.2.3.1

4.2.3.2

]

Plate 4-6 - An example of a coffer dam, used to construct new weir
gates.

It is assumed that access to some sections of the River Thames will be
restricted for construction, but navigation will be maintained throughout the
duration of construction.

Flood Channel

Some sections of the flood channel will pass through existing built
properties; this will likely require the demolition four dwellings and one
outbuilding at the northern end of the Runnymede Channel (relevant
landowners have been notified).

Through natural ground, the flood channel will typically be dug ‘wet’ (i.e.
groundwater will not be excluded from the excavation). Through landfill,
the sheet piles that form the edges of the flood channel will first be driven
into the ground. Groundwater in the landfill areas could potentially be
contaminated and require treatment before being discharged into public
sewers, river or removed via tanker from site. The ground between the
piles will either be excavated and drained before processing, resulting in a
body of water remaining, or the ground will be dewatered then excavated
and transported for processing, resulting in a largely dry excavation. In
both approaches, the ground will be excavated to bed level and any
contaminated water will be treated.
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4.2.4

4241

42.4.2

4243

4.2.4.4

4.2.5

4251

Materials Management

The project will develop a Materials Management Strategy (MMS) which
will be incorporated into the ES (see Chapter 13: Materials and Waste) for
further information).

A considerable volume of material will need to be excavated to create the
new flood channel. The project seeks to minimise the excavation of
material and retain excavated material on site where needed through
application of the waste hierarchy. Where possible, excavated material will
be stored at materials processing sites within the DCO application project
boundary and then re-used for features identified as part of the landscape
and green infrastructure works.

Large, temporary stockpiles of excavated (and other construction)
materials will be required to facilitate construction phasing within the
project boundary for EIA scoping. The precise location of these is currently
unknown however they will be sited and designed to consider amongst
other elements, flood risk, soil compaction, control of water run-off, dust,
odour and travel movements.

Hazardous excavated material will need to be removed to suitably
permitted facilities via the public road network (or other means of
transportation). In addition, the project is in the process of determining the
possible use of sites outside of the project boundary for EIA scoping for
placement of non-hazardous material (i.e. material that is not chemically
and/or physically suitable for project purposes or surplus to requirements).
Once the locations for placement are determined, the Environment Agency
and Surrey County Council as joint applicants will consider the appropriate
assessment methodologies for placement at those sites in consultation
with appropriate statutory bodies (which will depend on the current
licencing status of those sites).

Vehicle Movements

Plant associated with the earthworks and piling will be heavy and large
and thus will require a dedicated haul road along the route of the flood
channel as well as compounds sufficiently large to store the plant when it
is not in use. By using haul roads along the flood channel route, some
movement of construction and excavated materials can be managed
without using the public roads in the local area. Some of the haul roads
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4252

4253

4.2.6

42.6.1

can also be reused following construction as access tracks for
maintenance activities. However, there will be unavoidable use of the
public road network (or other means of transportation) for delivery of
materials and plant and movements of material which cannot be used on
site (for example by Heavy Goods Vehicles (HGVs) and concrete
wagons).

There will also be movements of Light Goods Vehicles (LGVs) and
worker/commuter traffic associated with operatives and construction staff
attending site. Road access to site will be routed via main thoroughfares
from the arterial roads i.e. routes through villages and towns will be
avoided in favour of direct links to the motorways and ‘A’ roads. There are
limited options to use the River Thames for transportation given
accessibility issues due to existing low bridges on the alignment of new
flood channel and the large volumes of materials that may need to be
transported. Nevertheless, river transport is likely to be possible for the
capacity improvement works i.e. the River Thames bed lowering
downstream of Desborough Cut and improvements at three River Thames
weirs. The possibility of using rail for transport of construction materials will
be investigated.

Traffic volumes have not been finalised and will be evaluated as part of
design development, including in relation to movements to and from
identified sites. The EIA will assess the impacts associated with transport
movements (such as traffic, noise, air quality and drainage).

Bridges

The flood channel crosses several public roads. Bridges are required to
carry these public roads over the flood channel. These road bridges will be
designed to typically adopt a ‘top down’ construction method. This method
involves forming the bridge supports with bored concrete piles and then
casting the bridge deck in formwork supported by the ground. The earth
beneath the deck will be excavated out after the bridge deck has achieved
full strength. This technique allows the bridges to be built in sections whilst
managing traffic flows around the site with narrow lanes and traffic light
controls. This construction method will reduce the need for full road
closures during construction. The construction approach for road bridges
will be finalised during the detailed design phase of the project.
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4.2.6.2

4.2.6.3

4.2.7

42.7.1

4.2.8

4281

4.2.9

4291

The flood channel crosses several existing access tracks and roads. The
accommodation bridges required to carry the access tracks/roads over the
flood channel are generally located on private land and will be used for
operational access around the land by the landowner and the Environment
Agency Operations teams. The structures are likely to consist of either
reinforced concrete slab type bridges or bridges with a composite
reinforced concrete and steel deck. Some of the bridges will also be used
to carry services across the flood channel. The services are likely to
generally be laid in ducts within the structure.

The flood channel crosses several PRoWs. The footbridges/bridleway
bridges required to carry these PRoWs over the flood channel are likely to
consist of lightweight composite deck bridge structures, but this will be
considered further as design work continues.

Flow and Water Level Control Structures

Flow control structures and water level control structures in the flood
channel will be constructed in coffer dams in a similar manner to the
capacity improvements to the River Thames weirs.

New Green Open Spaces, Habitat Creation Areas and Active Travel

Provision

Certain landscaping and land management works will be done in advance
of the main construction activities, particularly habitat enhancement works
at some of the HCAs and parts of the new green open spaces to enable
vegetation to become established. Other parts of the new green open
spaces will be used for management of excavated materials initially during
the construction period, before likely being formed into permanent public
areas with associated recreation and amenity features. Timeframes and
the nature of active travel improvements (both in new green open spaces
and outside of them) are yet to be confirmed, but it is anticipated that
these will be completed within the overall construction period.

Site Compounds

There will be a series of site compounds but the locations of these are still
under consideration. For the purposes of EIA scoping, it is assumed that
they could be anywhere within the project boundary for EIA scoping.
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4.2.9.2

4.3

43.1

4311

4.3.1.2

43.1.3

43.1.4

Temporary construction compounds will likely be located along the flood
channel alignment and in proximity to the River Thames capacity
improvements to store plant, materials, office, and welfare facilities.
Temporary construction compounds will also likely be required at new
green open spaces and HCAs.

Operation and Maintenance

Operation

The capacity improvements in the River Thames at each weir and
downstream of Desborough Cut will be ready for use once construction
has been completed at each site. It is anticipated that the flood channel
and associated flood management features will be in operation by the end
of 2032 (Table 4-1).

The flood channel will only operate once flow in the River Thames
exceeds a certain threshold flow value. This flow value is yet to be
confirmed, but it is thought that it will be approximately 230m3/s. Once
operational, the flow down the flood channel will be regulated by flow
control structures at the intakes (one flow control structure for each section
of the flood channel and one just east of the crossing of Staines Road
(A320), downstream of the Thorpe Park Lakes). These gates will be
opened incrementally so that more and more flow is conveyed by the flood
channel (up to a maximum of 150m?3/s) whilst flow in the River Thames
remains at approximately the threshold value (~230m?3/s). If flow down the
River Thames is such that the capacity of the flood channel would be
exceeded (for example, during a flood event greater than a 1 in 100 flood
(one per cent chance of happening in any given year)), the flow control
structures will throttle flow to ensure the channel does not overtop its
banks. From this point, increased flows in the River Thames will cause
flooding in a mechanism similar to the existing scenario. Reduced flows at
the end of a flood will see the flow control structures gradually close in a
reverse manner to how they were opened.

In non-flood conditions, the flood channel will always contain groundwater
due to the presence of water level control structures.

The Abbey Meads area is the exception, which will be a predominantly dry
floodway with the existing levels lowered and profiled to provide a damp to
wet summer grazing area.
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4.3.1.5

4.3.1.6

4.3.1.7

4.3.1.8

4.3.1.9

For the most part, the water level control structures on the flood channel
route will be fixed weirs (see Plate 4-5 above). The weirs are necessary to
ensure that the existing lakes (which the flood channel flows through) and
the adjacent land (where the groundwater is typically only 1 to 2m below
ground level) are not drained below their existing levels. The augmented
flow of up to 1.5 m?/s will be allowed to pass down the flood channel in
non-flood conditions (normal and low flows).

The flood channel will also be used to manage flood flows in the Chertsey
Bourne. A formalised overspill from the Chertsey Bourne will allow high
flows to spill into St Ann’s Lake (structure FCS8 as detailed in Section
4.1.3) (this formalises a situation that already occurs). The pressure of the
rising water level in St Ann’s Lake will open a new flap gate between St
Ann’s and Abbey Lakes (structure FCS7 as detailed in Section 4.1.3).
Some flows will be diverted back from St Ann’s Lake to the Chertsey
Bourne (structure FCS9 as detailed in Section 4.1.3). In this way, some of
the Chertsey Bourne flood flows will be directed towards, and conveyed
through, the downstream end of the Runnymede Channel to the River
Thames to alleviate flooding in Chertsey.

The bed lowering of the River Thames downstream of Desborough Cut will
allow more flow to pass through this section of the river. The additional
gates on the three River Thames weirs downstream of the flood channel
will add flow capacity by opening incrementally once all the existing weir
gates have been opened fully.

The capacity improvements will balance out any detriment in downstream
flood levels that would otherwise have been caused by the flood channel
alone. Therefore, the net effect will mean that there is no increase in flood
levels in the River Thames downstream of Shepperton Weir during use of
the flood channel in times of flood.

The Environment Agency are also exploring opportunities with Thames
Water to adjust the timing of their abstractions to existing storage
reservoirs during large flood events so that the highest rate of abstraction
coincides with the flood peak. This would be undertaken in accordance
with an agreed protocol between the Environment Agency and Thames
Water. There is potential for the abstraction regime to be altered at
Datchet (which primarily supplies the Queen Mother and Wraysbury
Reservoirs), Laleham (which primarily supplies the Queen Mary Reservoir)
and Walton (which primarily supplies the Queen Elizabeth 1l Reservoir).
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4.3.2

4321

4.3.2.2

4.3.2.3

4324

Changes to the abstraction regime would help to achieve additional benefit
by reducing the peak flows and river water levels downstream of the
abstraction points and downstream of the flood channel during large
floods.

Maintenance

Maintenance requirements for the flood channel will consist of vegetation
maintenance (trimming, replacement, coppicing trees etc.), removing
debris, inspecting the channel banks and structures and maintenance of
mechanical gate parts.

Maintenance of Sunbury, Molesey and Teddington Weirs and any other
landscape design or green infrastructure aspects of the project (including
new green open spaces, HCAs and active travel provision) will be
maintained in accordance with operational requirements and other
regimes agreed with project partners and developed as part of the DCO
application (or subject to a DCO requirement to do so).

Two forms of maintenance will be required for new green open spaces,
HCAs and active travel provision.

An approximate two-year establishment maintenance period will generally
include:

e Watering;

e De-weeding;

e Removing rubbish;

e Pruning of trees to ensure clear trunk;

e Pruning of trees and shrubs as required to maintain visibility into new
green open spaces and active travel routes;

e Deadwooding;
e Mowing;
e Removing graffiti;

e Topping up protective coatings of furniture and fixings;
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4.3.2.5

4.3.2.6

4.3.2.7

4.3.2.8

4.3.2.9

e Upkeep/ replacing any furniture or fixtures to ensure they are up to
standard and functional;

e Maintaining pavement surfaces to be hazard free;
e Re-mulching planting areas;
e Monitoring habitats to ensure the preferred habitat develops; and

¢ Replacing dead plants and removing undesirable plants.

Beyond the two-year establishment period, longer term maintenance will
be required that will include the above establishment activities plus
potentially the following:

e Grazing of grasslands/ wildflower meadows; and

e Mowing of select amenity grassland (such as around potential visitor
centres and along active travel routes).

Bathymetric surveys will be undertaken periodically to detect any changes
in siltation and erosion over time. Work to reinstate the design profile may
be needed to maintain the design capacity of the flood channel and bed
lowering downstream of Desborough Cut.

Permanent site compounds will be sited at the three gated flow control
structures on the flood channel as shown in Figure 4-1 in Appendix A and
detailed in Section 4.1.3.The permanent site compounds will primarily
serve as an area to operate and maintain the gates of the flow control
structures at the intakes. A similar compound with the same function as
those next to the intake structures will also be located adjacent to the flow
control structure (FCS 10 on Figure 4-1 in Appendix A) on the Runnymede
Channel just downstream of Thorpe Park lakes. Other small permanent
compounds may be required along the flood channel.

Access tracks along the flood channel will facilitate access to the various
flow and water level control structures as well as the flood channel itself for
maintenance purposes.

A preliminary Public Safety Risk Assessment (PSRA) has been prepared
for an earlier iteration of the project design. This will be further developed
during the detailed design stage and before construction. The PSRA will
be reviewed by the responsible party on completion of construction and
after every five years, with safety inspections every year in between. The
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4.4

4411

4412

4413

4.5

45.1

4511

45.1.2

PSRA will give consideration, for example, to emergency egress points for
anyone who might fall into the channel (e.g. a formalised exit point and/or
grab chains) and access for emergency vehicles to deal with such
situations. The PSRA will also consider the installation of handrails at
maintenance sites and strategic provision of life buoys, throw lines and
warning signage.

Decommissioning

The need for the project is likely to increase over time and therefore it is
unlikely that a point in time will be reached when the project is no longer
required. Due to climate change it is highly likely that to maintain operation
of the project beyond 100 years at the required level of flood risk
reduction, changes to its capacity or operation may be required. In the
unlikely event that the project is no longer required it is not anticipated that
the RTS would be decommissioned (i.e. removed). It is more likely that the
flood channel and its associated features would be left in-situ and its
operational regime modified as needed. Similarly, there are no plans to
decommission the landscape and green infrastructure opportunities,
HCAs, improved fish passage or environmental mitigation being
incorporated to the project.

Future changes to the design or operation of the RTS would need to be
developed, assessed and implemented and would therefore likely form the
basis of another project. Any such development may be subject to an EIA
as this project has been.

Effects associated with decommissioning of the project are therefore
scoped out of the EIA.

Alternative Options Considered

History of the Project

From a flood risk management perspective, the RTS will deliver the
recommendations set out in the LTFRMS, which was finalised after
consultation with other public bodies, businesses and residents in 2009.
The strategy was approved by the Environment Agency board in 2010 and
accepted by Defra in 2011.

The LTFRMS considered options to reduce flood risk. Investigations into
technical feasibility, economic viability and environmental acceptability of
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45.1.3

4514

45.1.5

45.2

4521

4522

different flood risk management approaches were undertaken, and the
LTFRMS was the subject of a Strategic Environmental Assessment (SEA)
(Environment Agency, 2009a). The LTFRMS concluded that the preferred
approach to flood risk management is to improve conveyance and reduce
flood risk through construction of a flood channel and capacity
improvements in the River Thames downstream of the new flood channel.

This channel was to be made up of three sections; the Runnymede
Channel, the Spelthorne Channel and a third channel in Berkshire. The
channel in Berkshire is not being brought forward as part of the scope of
the project, as funding is not available at this time.

Planning and design work on the project have been ongoing since 2015,
including consultation with the public. During that time an initial design for
the RTS has been developed from the recommendations set out in the
LTFRMS, that considers economic, environmental, community, technical
and landowner factors.

There have also been important changes to the design in that time, where
alternatives have been considered and choices have been made to lead to
the design that is presented in this Scoping Report. These are discussed
below.

Strategic Alternatives for Managing Flood Risk considered in the LTFRMS

The ‘LTFRMS - Strategy Appraisal Report’ (Environment Agency, 2010a)
outlines the strategic alternatives considered and the corresponding long
list of options which informed the decision-making process for the
preferred strategy.

The strategic alternative approaches to flood risk management considered
during the preliminary stages of the LTFRMS study included:

e A ‘Do nothing’ scenario;

¢ A ‘Do minimum’ scenario (maintain assets but do not replace as they
fail);

e Asset replacement (maintain and replace assets as they fail);

e Reach based structural options (including riverbed re-profiling, flood
diversion channels, improvements to existing structures and riverbank
works);
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4523

4524

Catchment wide options (storage, land use planning and use of the
Thames Batrrier);

Non-structural options (development of flood plain management tools
to improve land use planning, development control, emergency
response, flood warning and public awareness); and

Community-based options (local defence schemes and individual
property protection).

During the preliminary stages of the LTFRMS study, the broad approaches
to flood risk management were developed into a long list of over 50
options. This long list of options underwent varying degrees of evaluation.
The process included screening against SEA objectives; technical,
hydraulic and economic analysis; and internal and external consultation.

The LTFRMS concluded that the preferred approach to flood risk
management is to improve conveyance and reduce flood risk through
construction of a flood channel and capacity improvements in the River
Thames downstream of the new flood channel. The Strategy preferred
option comprised the following:

Non-structural flood plain management elements including
development of Floodplain Management tools; to enable intensified
public awareness programmes, intensified flood warning/emergency
response planning, intensified land use planning/development control,
and conjunctive planning for fluvial flooding and surface water
drainage;

Community based measures such as defences to groups of properties;
comprising fixed, temporary and demountable defences targeted at
over 500 of the most vulnerable properties and individual property
protection targeted at over 1000 of the most vulnerable properties;

Three flood diversion channels (Datchet to Shepperton), and
landscaping, environmental mitigation and compensation works;

Compensation/betterment works including widening of Desborough
Cut by 3-4m and increased capacity at Sunbury, Molesey and
Teddington Weirs (new gates); and

Additional surveys and studies to support the preferred option.
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45.2.6

4.5.3

4531

45.3.2

45.3.3

Further details on the alternative options considered at this stage, and the
reasons for selecting the preferred project design taken forward for the
Strategy can be found in the ‘LTFRMS- Strategy Appraisal Report’
(Environment Agency, 2010a).

Schedule 4 of the EIA Regulations require developers to outline how
chosen options have been selected and the reasonable alternatives
considered. Further detail regarding the strategic alternatives considered
will therefore be presented within the PEIR and ES.

Alternative Options Considered as Part of Design Development Post
LTFRMS

As part of the project development, the design has followed an iterative
design process to identify ways to improve it. The process of iterative
design has included considering the technical and economic feasibility, the
potential environmental effects and the opinions of landowners and
stakeholders. The process also included ensuring statutory responsibilities
were included, such as compliance with the WFD and Habitats
Regulations.

A deliberative stakeholder engagement process has been undertaken as
part of the design development. Stakeholder opinions have been sought
on areas of uncertainty and where multiple options have been identified.

Five specific areas of uncertainty were identified by the LTFRMS for
further investigation including:

e The channel alignment at Thorpe Hay Meadow SSSI;

e Assessing the need for a formalised flood control structure between
Chertsey Bourne and St Ann’s Lake;

e The downstream section of Channel Section 2 (now referred to as the
Runnymede Channel);

¢ Whether the flood channel should have an augmented flow; and

e The outlet of Channel Section 3 (now referred to as the Spelthorne
Channel).

4.5.3.4 Additional design developments were investigated as either option

appraisals or further investigation:
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4.5.3.6

e Capacity improvements at Desborough Cut;

e Hybrid option to improve capacity at downstream weirs;

e Realignment avoiding Abbey 1 Lake on the Runnymede Channel;
e Spelthorne Channel alternative route (M3 Bridge);

e Abbey Meads Floodway on the Runnymede Channel;

e Littleton East Lake separation bund;

e Sunbury Weir capacity improvements;

e Molesey Weir capacity improvements; and

e Teddington Weir capacity improvements.

A summary of the reasonable alternative options that were considered to
address these areas of uncertainty are detailed below, together with
details as to why the preferred option was carried forwards, and alternative
options were discounted. Further detail of the alternatives considered will
be provided within the PEIR/ES including commentary on the
environmental effects, technical feasibility and overall objectives of the
project.

Channel alignment at Thorpe Hay Meadow SSSI

The Strategy proposed that the flood channel would pass through the
south eastern corner of Thorpe Hay Meadow SSSI and result in the loss of
one dwelling. Seven options for the alignment and construction of the
channel were considered, including the original strategy option. The
preferred alignment option selected will physically avoid the SSSI and the
assessment has shown that the groundwater conditions in the meadow will
also not be affected (see Appendix B; Section 1.1). The inclusion of an
access and maintenance track along the northern side of the flood channel
in this location will also provide access to the SSSI which will help to
improve the management of the meadow (which is currently limited due to
access issues). Both options would still affect dwellings. The preferred
option was selected to avoid the SSSI following engagement with NE, and
to minimise the direct loss of residential buildings, which was raised as a
concern during the Surrey Discussion Group workshop in 2016 (an
engagement exercise with key stakeholders including local community
representatives, local authorities, water companies, landowners and other
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45.3.8

4.5.3.9

interest groups — see Chapter 20: Stakeholder Engagement for further
information).

Chertsey Bourne Spill Arrangement

The Strategy proposed that on the Runnymede Channel a gate between
Abbey and St Ann’s lakes would be fitted, to allow control of water
movement between them (see Appendix B; Section 1.2). As a result of a
review of flood risk, water quality and recreation, the Strategy design was
varied. The preferred option includes the construction of three hydraulic
control structures (structures FCS7, FCS8 and FCS9, detailed in Section
4.1.3) which will allow the flood channel capacity to be used for conveying
Chertsey Bourne flood flows, whilst also not allowing any flows from the
flood channel to reach St Ann’s Lake to prevent nutrient-rich River Thames
water reaching St Ann’s Lake, which is a water body within the South West
London Waterbodies (SWLW) SPA and Ramsar site (see Figure 4-1,
Appendix A). This modification in the project design ensures that flood risk
is reduced in Chertsey, whilst also minimising the project’s effect on the
SPA.

Runnymede Channel Downstream (Navigation)

The Strategy proposed that the Runnymede Channel would not have the
capabilities to allow navigation from Abbey Lake (adjacent to Thorpe Park)
downstream to the River Thames. Two alternative navigation options with
variants were considered as alternatives to the Strategy non-navigation
option. These identified that the navigation options were technically
feasible, but at a significantly increased cost to the landowner who wanted
to retain ownership of the land. Following discussions with the landowner,
navigation options were not progressed further as the landowner felt the
maintenance responsibilities and associated costs that they would need to
bear were prohibitive (see Appendix B, Section 1.3).

Wet or Dry Channel (Augmented Flow)

The Strategy assumed that there would be no augmented flow in the
channels. It was subsequently established that in-channel water level
control structures are required to maintain water levels within the flood
channel, to maintain existing groundwater and lake levels. There is also a
legal requirement to provide a suitable flow over the control structures to
enable fish passage. It was identified that an augmented flow was
necessary to prevent increased nutrient content of the water in the lakes
that could lead to frequent and significant growth of phytoplankton.
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4.5.3.10 As aresult of assessment and discussion with key stakeholders such as

45.3.11

45.3.12

4.5.3.13

the Environment Agency and water companies, an augmented flow of up
to 1.5m%/s is proposed. An integrated groundwater / water quality model,
developed specifically for the RTS, is currently being completed to
determine if the augmented flow volume is appropriate or whether it needs
to be adjusted to mitigate environmental effects, either on lake ecology
through nutrient enrichment and ecosystem changes or on water
abstractions and habitats in the bypassed reach of the River Thames due
to reduced flows in the river, especially during periods of low flow.

Capacity Improvements at Desborough Cut

The presence of the flood channel means that floods pass through the
study area more quickly because water flows faster in the flood channel
than if it enters the floodplain. Consequently, there would be a slight
increase in peak flows downstream of the flood channel in some
circumstances without additional capacity improvements. As part of
measures proposed to mitigate these higher flows downstream, the
Strategy proposed that the widening of Desborough Cut would improve the
conveyance of water downstream of the flood channel. It proposed
widening the Cut from the right bank. There was uncertainty as to whether
this approach was the most appropriate considering the effect this option
would have on the Thames National Path which runs adjacent to
Desborough Cut on the right bank, and on existing habitats and species.
Five options including the Strategy proposal were considered including
widening, bed lowering, and the creation of a new channel through
Desborough Island (see Appendix B; Section 1.4).

Due to the effect that the option to widen the right bank would have on the
Thames National Path, and as a result of consultation with local residents
this option was not considered further. The widening on the left bank was
chosen as the preferred option at as part of a previous iteration of the
design.

During 2019, an assessment of the alternatives for increasing capacity at
Desborough Cut was undertaken. The following options were considered:

e Baseline — Widening of Desborough Cut with bed lowering under the
bridges over the Cut;

e Option 1 — Widening of Desborough Cut with bed lowering under the
bridges over the Cut;
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45.3.14

4.5.3.15

4.5.3.16

45.3.17

e Option 2 — Bed lowering throughout the length of Desborough Cut; and
e Option 3 — Bed lowering downstream of Desborough Cut.

Option 3 was taken forward as the preferred option, due to the fact it has
the lowest cost (in terms of both capital cost and whole life cost) and on
balance has the least overall impact. The selection of this option avoids
the loss of trees and natural bank associated with the left bank widening
(Option 1) (see Appendix B; Section 1.4).

Hybrid Option to Improve Capacity at Downstream Weirs

In some conditions the new flood channels would lead to higher flows in
the River Thames downstream of Shepperton, and therefore measures
need to be included in the project to mitigate this effect and avoid any
increase in flood levels. The Strategy proposed increasing capacity at
Desborough Cut, and improving capacity at Sunbury, Molesey and
Teddington Weirs.

An alternative option was considered, comprising bed lowering of the River
Thames, which would lead to a reduction in the number of new gates
required at the three weirs (‘hybrid option’). Two options for each of the
three weirs were considered:

e Sufficient upstream bed lowering along the reach to provide the
equivalent water level reduction of one of the proposed gates at the
downstream weir, so that one gate could be removed from the
proposal; and

e Sufficient upstream bed lowering along the reach to provide the
equivalent water level reduction of two of the proposed gates at the
downstream weir, so that two gates could be removed from the
proposal.

To achieve a comparable water level reduction to the strategy approach,
the hybrid approach was shown to be more expensive in terms of capital
and maintenance costs, have a greater environmental impact, and it would
create a risk that maintenance could be neglected in the long term if
funding were no longer available. The strategy approach to increase
capacity at Sunbury, Molesey and Teddington Weirs was therefore taken
forward as the preferred option (see Appendix B; Section 1.5).
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Runnymede Channel Realignment to avoid Abbey 1 Lake

4.5.3.18 The Strategy alignment passes east from the Thorpe Park Lakes through
Abbey 1 lake. It was identified that an alternative alignment to the south,
avoiding Abbey 1 lake, offered cost, constructability and environmental
benefits (see Appendix B; Section 1.6). Potential benefits include the
avoidance of critical infrastructure (a 700mm diameter water main),
simplified channel construction, reduced impact on Chertsey Water
Treatment Works, and avoidance of Abbey 1 lake (whilst not within the
SWLW SPA and Ramsar site, it supports interest features of the site).

Spelthorne Southern Channel Outlet

4.5.3.19 The Strategy alignment for the Spelthorne Channel southern section
(through Littleton South Lake) ran adjacent to Dumsey Meadow SSSI,
returning to the River Thames at Dumsey Eyot (western option) (see
Appendix B; Section 1.7). The alternative route alignment considered in
this location was to cross Littleton Lane and enter the River Thames
further downstream, further from the Dumsey Meadow SSSI (eastern
option). Two channel design options were also considered for this
alignment, a ‘sheet piled’ or ‘natural’ flood channel. The preferred option
chosen was the western route option, the original Strategy alignment, due
to the significant differences in costs as the alternative options considered
would require additional road crossings and a longer section of channel
would need to be constructed.

4.5.3.20 The Spelthorne Channel southern outlet was later deleted from the project
as part of the adopted alternative design for the ‘Spelthorne Channel
alternative alignment (M3 Bridge)’ (see paragraph 4.5.3.21 below).

Spelthorne Channel Alternative Route (M3 Bridge)

4.5.3.21 The Strategy alignment for the Spelthorne Channel (previously called
Channel Section 3) comprised two sub-sections of channel: Channel
Section 3 (South) that bypasses Chertsey Weir and would carry
approximately one third of the design flow; and Channel Section 3 (North)
that bypasses Chertsey and Shepperton Weirs and would carry
approximately two thirds of the design flow. Two alternative options were
considered:

e Option 1 — the deletion of Channel Section 3 (South) and utilisation of
a second set of existing culverts under the M3; and
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4.5.3.22

4.5.3.23

4.5.3.24

4.5.3.25

e Option 2 — the deletion of Channel Section 3 (South) and provision of a
new M3 underbridge.

Option 2 was shown to have greater capacity than the existing M3
culverts, reduce traffic disruption by removing the crossing of Chertsey
Road Bridge, remove the impact to two lakes that support interest features
of the SWLW SPA and Ramsar site (Littleton South and Sheepwalk East)
and have a lesser impact on PRoW compared to the Strategy option and
Option 1. Option 2 has therefore been selected as the preferred option
(see Appendix B; Section 1.8).

Littleton East Lake Separation Bund

A separation bund in Littleton East Lake (Spelthorne Channel) was
introduced in the later stages of the Strategy studies because of the
perceived risk of adversely affecting water quality in the lake (that supports
interest features of the SWLW SPA and Ramsar site) through the more
frequent admission of (higher nutrient) River Thames water. Groundwater
and surface water quality modelling to assess the project’s effect on water
quality was undertaken. The results showed an acceptably low risk of
adversely impacting on water quality in the Littleton East without a
separation embankment. This would also minimise the environmental
impact of land take in the lake. Hydraulic modelling of the alternative
alignment for the Spelthorne Channel showed that the alignment no longer
requires the separation embankment to operate as a form of flood
defence. Consultation with key users of the lake also concluded that the
removal of the separation embankment was beneficial to the sailing club
as the useable sailing area will no longer be constrained by the bund (see
Appendix B; Section 1.9).

Abbey Meads Floodway on the Runnymede Channel

The strategy proposed a straight section of channel through Abbey Meads,
adjacent to the M3 (see Appendix B; Section 1.10). During the stakeholder
engagement process, this section was identified as a popular location for
habitat creation or enhancement (see Appendix B; Section 1.10).

During design development, it became apparent that a wide shallow,
normally dry channel offered several advantages over a narrow deep,
normally wet channel, including significantly reduced potential construction
and operational impact on water quality at the adjacent Chertsey WTW
wellfield; maintaining access to all operational observation boreholes
(Affinity Water); no impact on the aquifer and nearby groundwater
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4.5.3.26

4.5.3.27

4.5.3.28

4.5.3.29

abstraction (Affinity Water); and greater opportunities for environmental
improvement and increased biodiversity.

The fixed weir structure (FCS12; see Appendix A, Figure 4-1) at the east
end of Abbey 2 Lake only allows flows to pass into the floodway when the
flood channel is activated during a flood event. For the remainder of the
time the flood channel carries a small, augmented flow. At the west end of
Abbey 2 Lake the flood channel intersects the course of the Abbey River
(a tributary of the River Thames). The Abbey River will be allowed to flow
into, across and then out of the flood channel in order to maintain the local
regime in the Abbey River as close as possible to existing conditions.
When the augmented flow reaches the intersection point it then flows
down the Abbey River, eventually returning to the River Thames.

The alternative design has no impact on hydraulic performance of the
flood channel and hence this alternative design was preferred. This Abbey
Meads Floodway landscape and ecological concept design was presented
to the discussion group workshop and feedback was generally positive,
especially with regards to the biodiversity and habitat gain.

Sunbury Weir Capacity Improvements

The Strategy proposed that the capacity improvements at Sunbury Weir
would be achieved by constructing three new gates at the end of the lock
cut. These gates would be constructed on Sunbury Lock Ait; there would
be no changes made to any of the existing weirs. Six options were
considered for locating the additional three gates (see Appendix B; Section
1.11). Three of them did not provide sufficient capacity to eliminate the
increased downstream flood risk from the flood channel and two would
affect existing land uses. Therefore, Option 4: three gates, diagonally
through the downstream end of Sunbury Lock Ait, adjacent to the
footbridge, has been selected as the preferred option.

The different options for the capacity improvements at Sunbury Weir were
presented at public drop-ins and discussed with The Middle Thames Yacht
club that lease a part of the island owned by the Environment Agency.
Stakeholder feedback showed a clear preference towards the ‘preferred
option’ and there was a consensus view that there should not be a canopy
at Sunbury.
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4.5.3.30

45.3.31

4.5.3.32

4.5.3.33

Molesey Weir Capacity Improvements

The Strategy proposed that the capacity improvements at Molesey Weir
would be achieved by replacing a section of the overfall weir (weir A) with
four large gates. Six options were considered for providing the additional
capacity (see Appendix B; Section 1.12), they included the provision of
five, three or two new standard width gates, depending on location. The
appraisal identified that the options at weir C were more hydraulically
efficient than elsewhere and so fewer gates were required.

The different options for the capacity improvements at Molesey Weir were
presented at public drop-ins. Stakeholder feedback showed a clear
preference towards the ‘preferred options’ and there was a consensus
view that there should be a canopy at Molesey so that it replicates the
appearance of similar local structures, minimising any visual effects.

Teddington Weir Capacity Improvements

The Strategy proposed that capacity improvements at Teddington Weir
would be achieved by replacing a section of the overfall weir (weir R),
adjacent to the upstream end of the Lock Ait, with three large gates. Six
options were considered for providing the additional capacity (see
Appendix B; Section 1.13), some of which depended on the construction of
a proposed Hydro-Electricity Plant on the left bank. The appraisal
identified that the options on the existing weirs did not provide sufficient
capacity to eliminate the increased downstream flood risk from the flood
channel. Therefore, Option 1 to create a new cut with 5 new standard
width gates, through the Teddington Lock Ait, has been selected as the
preferred option.

The different options for the capacity improvements at Teddington Weir
were presented at public drop-ins. Stakeholder feedback showed a clear
preference towards the ‘preferred options’ and there was a consensus
view that there should not be a canopy at Teddington.
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5 Approach to EIA Scoping

51 Introduction

5.1.1.1 This Chapter presents the key themes of EIA scoping that have been used
to inform the production of this EIA Scoping Report. An overview is
provided as to how the following have been defined and assessed:

e The current and future baseline;

e The spatial and temporal scope of potential effects;
o Likely significant effects;

¢ Different types of mitigation;

e Cumulative, intra-project and in-combination effects;
e Transboundary effects; and

e Vulnerability of the project to major accidents and disasters.

5.2 Establishing Baseline Conditions

5.2.1.1 Anunderstanding of the baseline environment without the project is
necessary in order to assess the potential effects of the project on
environmental receptors and identify the potential for likely significant
effects.

5.2.1.2 Each environmental topic Chapter has used appropriate data to obtain a
comprehensive understanding of the existing baseline conditions, following
any topic specific guidance through a combination of desk study, site
surveys and consultation with relevant stakeholders. Where surveys have
been undertaken, these are outlined within the relevant topic Chapters of
this EIA Scoping Report.

5.2.1.3 The EIA Scoping Opinion will further inform the data gathering and survey
requirements to inform the detailed assessment that will be presented
within the ES.

5.2.1.4 ltis also necessary to consider the likely evolution of the baseline
environment without the implementation of the project. A ‘future baseline’
has therefore been defined for each environmental topic (Chapters 6-18).
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5.3

5.3.1

5311

5.3.1.2

5.3.1.3

5.3.1.4

5.3.1.5

The future baseline may differ from the existing baseline as a result of any
changes to and arising from relevant local plans or policies, new legal
obligations that may drive change or wider changes to the environment,
such as changes in population or climate change, including completed
developments and developments under construction.

Spatial and Temporal Scope

Spatial Scope

The spatial extent of this scoping assessment has considered the following
aspects of the project:

e The potential physical extent of the proposed works, as defined by the
project boundary for EIA scoping;

e The nature of the baseline environment; and

e The manner and extent to which the effects may occur.

The project boundary for EIA scoping was developed to reflect the current
project design, whilst following PINS Advice Note Nine: ‘Rochdale
Envelope’ (PINS, 2019a), which states that the assessment of likely
significant effects should establish relevant parameters for the purposes of
that assessment.

Design development is ongoing, and therefore parameters “likely to result
in the maximum adverse effect (the worst-case scenario)” were developed
to address uncertainties. These design parameters are described in
Sections 4.1 to 4.3 and summarised on Figure 1-2 in Appendix A. The
spatial extent of the project boundary for EIA scoping was defined to
encompass the design parameters.

Based on the above, each environment topic within this EIA Scoping
Report (Chapters 6 to 18) has defined a specific ‘study area’ or series of
‘study areas’; these necessarily differ within and between topics.

The design of the project, EIA and consultation is ongoing, hence the
study areas for topics may evolve to accommodate new data. Any required
changes to the study areas will be addressed and reported within the PEIR
and / or ES.
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5.3.2

5.3.2.1

5.3.2.2

5.3.2.3

5.3.24

5.3.2.5

Temporal Scope

The temporal scope of the assessment generally refers to the time periods
over which impacts may be experienced. This has been established for
each topic using professional judgement, topic guidance or, where
appropriate, agreed in discussion with the relevant statutory consultees.

Two main categories of effects that will be assessed in the EIA are
construction effects and operational effects; these are distinguished in the
‘Likely Significant Effects Requiring Assessment’ sections of Chapters 6 to
18.

Potential decommissioning effects of the project are scoped out of the EIA.
This is because it is considered unlikely that there will be a time that the
project is no longer required (see Section 4.4 for further information).

The duration of effects can be classified as either temporary (short,
medium or long-term) or permanent. These can be broadly defined as
follows:

e Temporary:

o Short-term: Effect continues during construction and up to one
year following construction;

o Medium-term: Effect continues for one to five years following
construction; and

o Long-term: Effect continues five to ten years following
construction.

e Permanent:

o Due to the subjectivity of human receptors to timeframes, those
effects that continue for greater than 10 years following
construction can be defined as permanent.

For some environmental receptors these general definitions and criteria
may not be considered appropriate to the assessment, for example, where
guidelines issued by a professional institute are followed e.g. as in the
case of GLVIA3 specific guidance on the temporal scope of Landscape
and Visual Impact Assessment (LVIA). Where necessary, receptor-specific
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5.4

5.4.1

5.4.1.1

5.4.1.2

5.4.1.3

5.4.2

5421

5.4.2.2

definitions and criteria will be defined in the appropriate environmental
topic Chapters of the PEIR / ES.

Approach to ldentifying Likely Significant Effects

Legislation and guidance

Paragraph 5 of Schedule 4 of the EIA Regulations states that an ES must
include a “description of the likely significant effects” of the development,
which should cover “the direct effects and any indirect, secondary,
cumulative, transboundary, short-term, medium-term and long-term,
permanent and temporary, positive and negative effects”.

Project construction activities and phasing will also be considered for
additive / combined effects on each environmental topic as an integral part
of the assessment of effects on the receptors within that topic.

PINS Advice Note Seven (PINS, 2020a) notes that ESs should be
“appropriately focussed on aspects and matters where a likely significant
effect may occur [...] the Planning Inspectorate is keen to ensure that the
scoping process is used effectively, ensuring that the EIA process is
proportionate”.

Significance Criteria

There is no statutory definition of what constitutes a significant effect. For
the purposes of this Scoping Report, a significant effect has been defined
as an effect which, either in isolation or combination with others, should (in
the professional opinion of the competent experts carrying out the EIA) be
considered in the EIA. This definition is consistent with other EIA projects.

Professional judgement has been applied to which effects are likely to be
significant on the basis of information regarding:

e The baseline conditions, and the sensitivity and importance of
receptors;

e The magnitude of change, the nature of the change (positive and
negative) and characteristics (i.e. whether direct or indirect, secondary,

1 ‘Positive and negative’ effects are also referred to as ‘beneficial’ and ‘adverse’ effects in this Scoping

Report
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5.4.2.3

5.4.2.4

5.4.25

5.4.3

5.4.3.1

cumulative, short or long-term, permanent or temporary, reversible or
irreversible) will be assessed and classified as high, moderate, low, or
negligible. The magnitude of change is its severity or scale. The
magnitude of a change on a resource or receptor reflects consideration
of information and analysis relating to the spatial extent
(localised/isolated versus widespread with potential secondary effects);
the extent (type and quantity of receptor affected); and the duration
(short, medium or long-term); and

e The potential to avoid or reduce any potential effects such that they
are unlikely to be significant through initial proposals for mitigation
measures.

Where sufficient information exists to inform expert judgement that there
will not likely be a significant effect upon an environmental receptor from a
particular project activity, the effect has been proposed to be ‘scoped out’
of further assessment. These effects are not taken forward for more
detailed consideration in the EIA process.

Where sufficient uncertainty remains such that an environmental receptor
could not be ‘scoped out’ in relation to the potential for significant effects,
then a worst-case scenario has been assumed, and that receptor has
been ‘scoped in’ for consideration in the EIA.

The methodology for assessing the significance of an effect will vary
between environmental factors but will be assessed on the sensitivity (or
value / importance) of a receptor, and the magnitude of change from the
baseline conditions. The methodology for assessing significance is
detailed in each topic Chapter (see Chapters 6 to 18) and will reflect the
overarching methodology outlined above.

Approach to Mitigation

IEMA (IEMA, 2016) provides guidance on three broad categories of
mitigation measures:

e Primary (embedded): Modifications to the location or design of the
development made during the pre-application phase that are an
inherent part of the project, and do not require additional action to be
taken;
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5.4.3.2

5.4.3.3
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5.4.3.5

e Secondary (additional): Actions that will require further activity in order
to achieve the anticipated outcome. These may be imposed as part of
the planning consent, or be identified as necessary through the EIA
and included in the ES; and

e Tertiary (best practice): Actions that would occur with or without input
from the EIA feeding into the design process. These include actions
that will be undertaken to meet other existing legislative requirements,
or actions that are considered to be standard or best practices used to
manage commonly occurring environmental effects.

Primary mitigation is described as ‘embedded measures’ in the context of
the Scoping Report and the PEIR and ES that will follow. Embedded
mitigation relates to opportunities to avoid or reduce significant effects
through design that are taken where possible. Subsequent environmental
assessment will also be completed taking these measures into account as
part of the pre-application to submitting the DCO application. A good
example of primary mitigation is the refinement of the design to avoid
impact on Thorpe Hay Meadow SSSI. Certain primary mitigation has been
included in the project design to date and will be refined as part of the EIA
process (see 4.1.9).

Secondary mitigation is described as ‘additional mitigation’ in the context
of this Scoping Report and the PEIR and ES that will follow. It is mitigation
not related to the design but imposed only to reduce a defined
environmental effect. A good example of typical secondary mitigation
would be provision of a noise insulation scheme to reduce the effects of
noise in people’s homes.

Tertiary mitigation is described as ‘best practice’ in the context of this
Scoping Report and the PEIR and ES that will follow and relates to
measures such as recognised means of dust control on construction sites,
controlled within an overall Construction Environmental Management Plan
(CEMP).

Primary and tertiary mitigation are considered to form part of the RTS, and
therefore have been considered when determining if a project effect is
likely to be significant. Where project effects are not deemed to be
significant due to primary and tertiary mitigation being in place, this is
detailed within subsection ’effects not requiring assessment’ of each topic
(Chapters 6-18). In some instances, despite the provision of tertiary
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mitigation, the associated effects are still potentially significant (i.e. scoped
into the EIA process).

5.4.3.6  Tertiary mitigation is typically expected to be secured through the receipt
of relevant consents and permits (or equivalent provision within the DCO
application) and may be required to adhere to the contractor’'s own
Environmental Management System (EMS). Where relevant, the mitigation
actions will be documented within the CEMP or other relevant
management plans. This will include, for example:

Implementation of best construction practices for air quality, odour,
dust, noise and vibration control measures with consideration of both
human and ecological receptors (for example best practicable means
as defined by the Control of Pollution Act 1974;

Avoidance and reduction of disturbance to habitats supporting
sensitive species in accordance with the mitigation hierarchy;

Eradication and control of INNS prior to works through the production
of an INNS management Plan. This will include actions such as strict
biosecurity measures in accordance with good construction practice;

Sediment, silt and spill control in accordance with good construction
practice and relevant guidance,;

Handling of soils in accordance with good construction practice and
relevant guidance (such as BS3882). Practices may include restricting
vehicles to delineated routes and keeping them away from river banks;
topsoil stripping, storage and replacement; laying of hardcore at
construction compounds and material processing sites and; laying of
geotextile matting on certain routes to minimise ground compaction;

The transportation of hazardous material/waste from the major road
network to existing appropriately licensed sites, and placement therein.
Management of waste arisings will follow the waste hierarchy and Site
Waste Management Plan (SWMP);

Management of surface water run-off through a Construction Surface
Water Management Plan. A flood protocol will be put in place to
minimise flood risk from stockpiling material in the floodplain. Relevant
consents and permits, for example Flood Risk Activity Permits (or
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5.4.3.7

5.4.3.8

5.4.3.9

equivalent provision within the DCO application) will be obtained to
ensure fluvial flood risk is managed appropriately;

e A PSRA will be completed as part of the design, with mitigation
measures included that will identify where existing and future security
issues may occur. Measures for construction worker safety and safe
working methods will be documented in the contractors own EMS.

e Traffic movements will be controlled or reduced through the use of
best practice techniques including the use of excavated material on
site, the use of on-site haul roads (where possible) and the preparation
of Traffic Management Plans; and

e Stakeholder engagement will ensure that residents, businesses and
other members of the public have the opportunity to remain fully
informed about the proposed works to ensure disturbance is
minimised.

Each of the topic Chapters 6 to 18 includes a section entitled ‘Approach to
Mitigation’. These sections outline any topic-specific secondary mitigation
measures that may be required to address any potential significant
adverse effects, and detail how they are expected to be secured (for
example, through a CEMP).

Mitigation opportunities will continue to be identified during project
development and consultation prior to the submission of the DCO
application. The EIA process is deliberately iterative, to enable further
refinement of the project, with the objective of, in order of preference,
avoiding, reducing, abating, repairing or compensating for significant
negative environmental effects. This approach is in accordance with the
mitigation hierarchy and is enabled in part as a consequence of the
assessment methodology whereby embedded mitigation measures aim to
avoid or minimise potential effects in the first instance. Mitigation
measures will be identified by regularly reviewing the likely significant
negative environmental effects identified during the ongoing assessment
process.

Further detail in relation to mitigation measures and how they might best
be secured will develop as the project evolves and will be documented in
the ES and other documents submitted with the application.
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5.4.3.10

5.4.4

5.4.4.1

5.4.4.2

5.4.4.3

5.4.5

5.4.5.1

5.45.2

5.4.6

5.4.6.1

The approach to embedded measures also means that significant effects
in the ES will not be presented as an unmitigated and then mitigated
scheme as primary mitigation and tertiary mitigation form part of the RTS
and will be considered in the assessment. Likely significant effects arising
from the RTS (with primary and tertiary mitigation assumed to be in place)
will be presented initially. Any further (secondary) mitigation that may be
required to address any remaining significant adverse effects will be
identified and residual effects assessed with such additional secondary
mitigation in place as a second stage of the assessment.

Cumulative Effects

The cumulative effects assessment (CEA) will identify and characterise the
potential for in-combination (intra) and cumulative (inter) project effects
and then assess the significance of these effects.

The approach to scoping of potential cumulative effects in line with the
approach set out in PINS Advice Note Seventeen is provided in Chapter
19: Cumulative Effects Assessment.

Each topic Chapter of the PEIR / ES, where relevant, will also include an
‘In-Combination Climate Impact’ (ICCI) section in accordance with IEMA
guidance (IEMA, 2020d) which covers the requirement to consider a future
climate scenario and assess if that has the potential to influence the
operational effects. The ICCI is different in scope to the cumulative climate
change. This is fully explained in Chapter 8: Climatic Factors.

Transboundary Screening

Regulation 32 of the EIA Regulations requires the consideration of any
likely significant effects on the environment of another European Economic
Area Member State (‘EEA States’).

To assist the SoS a transboundary screening exercise has been carried
out following the guidance in PINS Advice Note Twelve, and is provided in
Chapter 19: Cumulative Effects Assessment and Appendix C.

Vulnerability of the Project to Major Accidents and Disasters

The EIA Regulations 2017 (Schedule 4, Paragraph 8) requires:

‘A description of the expected significant adverse effects of the
development on the environment deriving from the vulnerability of the
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5.4.6.2

5.4.6.3

54.6.4

5.4.6.5

5.4.6.6

development to risks of major accidents and/or disasters which are
relevant to the project concerned...” (Schedule 4, Paragraph 8).

The underlying objective is to ensure that appropriate precautionary
actions are taken for those developments which:

“...because of their vulnerability to major accidents and/or natural disasters
(such as flooding, sea level rise, or earthquakes), are likely to have
significant adverse effects on the environment.” (Paragraph 15, European
Union Directive 2014/52/EU).

The EIA Regulations cite two specific directives as examples of risk
assessments to be brought within EIA, these are Directive 2012/18/EU of
the European Parliament and of the European Council (which deals with
major accident hazard registered sites) and Council Directive
2009/71/Euratom (which deals with nuclear sites). Neither of these
directives are relevant to the proposed scheme.

There is currently limited guidance for the assessment of major accidents
and disasters; the following documents have been used to inform the
approach taken:

e Major Accidents and Disasters in EIA: A Primer (IEMA, 2020c); and

e Design Manual for Roads and Bridges (DMRB) LA 104 —
Environmental Assessment and Monitoring (Highways England,
2020d).

The assessment of major accidents and disasters needs to consider both
the vulnerability of the project to risk from major accidents and disasters,
and the effect of the project as a source of hazard that could result in a
major accident and/or disaster. There is no definition within the legislation
for what constitutes a major accident or disaster, but both man-made and
natural hazards are to be considered.

Figure 5-1 below is a flowchart explaining the approach to assessment, is
based on the guidance noted above, and consists of the following steps:

e Apply professional judgement to develop project specific definitions of
major events;

¢ |dentify major events that are relevant to and could affect the project or
could be caused by the project;
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5.4.6.7

e Where major accidents or disasters are identified, describe the
potential for any change in the assessed significance of the project on

relevant environmental topics in qualitative terms;

e Report the conclusions of this assessment within the individual

environmental topics; and

e Clearly describe any assumed mitigation measures, to provide an
evidence base to support the conclusions and demonstrate that likely
effects have been managed.

Vulnerability of The Project to

Major Accidents and Disasters

In construction

In operation

Is the development a source
of hazard that could result in
a major accident and/or
disaster?

Does the development
interact with any external
sources of hazard?

Is there a pathway to link a

significant environmental

effect to an environmental
receptor?

occurring?

If an external man-made or
natural hazard occurred, would
the presence of the development
increase the risk of a significant
environmental effect to a receptor

If yes to any of the above

Do existing design measures, legal requirements or standards adequately control the potential major accident and/
or disaster, or will it be adequately covered/assessed by another topic?

No

Scope the topicin, further
assessment is required

Yes
Scope the topic out and outline

the mitigation measure or relevant

assessments

Figure 5-1 - Flowchart summarising the scoping process for Major
Accidents and Disasters (modified from IEMA, 2020c).

There is a wide range of safety and non-safety-related legislation which in
most circumstances sufficiently mitigates and manages vulnerabilities to
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5.4.6.8

5.4.6.9

5.4.6.10

5.4.6.11

major accidents and/or disasters, without the need for additional project
specific mitigation.

To determine the major accidents and disasters appropriate to the RTS a
long list has been developed drawing on a variety of sources including the
Surrey Community Risk Register (Surrey County Council, 2021). Project
specific major accidents and disasters have also been considered. The
long list has been reviewed and those major accidents and disasters
requiring further consideration have been identified (see Appendix D) for
the result of this exercise.

Three major accidents and disasters have been identified as requiring
further assessment. These are all being considered within topic
assessments of the EIA which will be documented within specific Chapters
of the ES:

e Climate change (see Chapter 8:Climatic Factors);
e Flooding (see Chapter 10: Flood Risk); and
e Events resulting in human illness or injury (see Chapter 11: Health)

No further potential significant adverse effects on the environment
resulting from vulnerability of the RTS to major accidents and disasters
have been identified. Given that the above listed effects are already being
considered as part of the EIA, it is proposed that Major Accidents and
Disasters be scoped out of the ES.

Furthermore, the aim of the project is to provide flood resilience to people,
property and existing infrastructure. In doing so it reduces the vulnerability
of human beings (loss of life, illness or injury), infrastructure (transport,
sewerage, electricity supply, communications, fresh water) and property
(damage, temporary homelessness) to flooding. The beneficial effects
associated with these aspects are discussed in Chapter 11: Health,
Chapter 15:Socio-Economics and Chapter 17: Traffic and Transport.
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6
6.1

6.1.1.1

6.1.1.2

6.1.1.3

6.1.1.4

6.1.1.5

Air Quality

Introduction

This chapter describes the scope and assessment of air quality aspects. It
outlines the baseline status of air quality, the likely effects of the project
and the avoidance or mitigation measures proposed to alleviate these. It
also outlines the methodology that will be used for the assessment of
potential air quality effects arising from the construction and operation of
the RTS within the PEIR/ES.

The chapter considers potential effects associated with the release of dust,
emissions from traffic and construction plant and the release of odour
during both the construction and operational phases of the project.
Potential effects are considered in respect to receptors including local
residents, schools, hospitals and care homes; local businesses; Air Quality
Management Areas (AQMASs) and sensitive ecological receptors.

The effects of traffic on local air quality will be assessed at sensitive
human and ecological receptor locations, with the latter potentially
informing the HRA and the EclA.

This chapter should therefore be read in conjunction with Chapter 7:
Biodiversity (for potential effects to sensitive ecological receptors), Chapter
11: Health (for potential effects upon the health of human receptors within
the study area), Chapter 13: Materials and Waste (for potential effects
associated with excavation works and placement of waste), Chapter 15:
Socio-Economics, Chapter 16: Soils and Land (for potential effects
associated with ground conditions), Chapter 17: Traffic and Transport (for
potential construction and operational traffic effects) and Chapter 18:
Water Environment (for effects associated with the water environment,
including odour).

A summary of the key legislation, policy and guidance relevant to air
quality is provided in Appendix M.
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6.2 Baseline Methodology

6.2.1 Information Sources

6.2.1.1 ‘Baseline’ air quality refers to the concentrations of relevant substances
that are already present in ambient air, including from road traffic and
industrial sources.

6.2.1.2  Asrequired in the Draft NPS for Water Resources Infrastructure, ambient
air quality has been and will be determined as acceptable or unacceptable
for the RTS by comparing ambient concentrations of key air pollutants,
such as oxides of nitrogen (NOXx), nitrogen dioxide (NO2z) and fine
particulate matter (PM10 and PMzs) to the air quality standards (AQSs) and
air quality objectives (AQOs). The AQSs are defined in the Air Quality
Standards Regulations 2010 as amended and these are the agreed
acceptable concentration levels. The AQOs are derived from the Air
Quiality (England) Regulations 2000 as amended and set the target date
by when exceedances of a standard need to attain an agreed level. The
Air Quality Standards Regulations 2010 (as amended) transpose
requirements from the European Union (EU) Ambient Air Quality Directive.
The Air Quality Standards (AQS) and AQOs which are relevant to this
assessment are shown in Table 6-1. Relevance has been determined
based both on the likelihood that the RTS would contribute to an AQO or
AQS being breached; and the concentrations of a pollutant which may be
expected in ambient air without the RTS.

Table 6-1: Air quality standards to be applied for this assessment.

Pollutant Limit value Measured | Receptors to which
as AQO or AQS

applies?

Oxides of nitrogen 30 pg/m? Annual Ecological receptors

(NOx) mean

Nitrogen dioxide 200 pg/m?3, not to be = One-hour Anywhere where a

(NO2) exceeded more than mean member of the public

18 times per year may spend one hour

or longer

2 These definitions are indicative only, taken from the Local Air Quality Management Technical
Guidance 2022 (Defra, 2022) (‘'TG22).
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Pollutant Limit value Measured | Receptors to which
as AQO or AQS
applies?
40 pg/m3 Annual Human residences,
mean schools and hospitals
Particles (PMio) 50 pug/ms, notto be  24-hour Human residences,
exceeded more than mean schools and hospitals
35 times per year and private gardens
40 pg/m? Annual Human residences,
mean schools and hospitals
Particles (PM2s) 20 pg/m3 Annual Human residences,
mean schools and hospitals

6.2.1.3 Three desk-based sources of information have been reviewed:

e To obtain information to support the assessment of vehicle emissions
from the RTS on air quality within the study area (as defined below);
and

e To determine the baseline contribution of particulate matter (as PM1o
and PMzs) to which dust generated from construction related activities
will contribute.

6.2.1.4  Firstly, the United Kingdom Air Information Resource (UK-AIR) interactive
map of AQMAs (2022a) has been used to determine whether part or all of
the project is located within an AQMA. AQMAs are areas where local
authorities know or anticipate that an air quality objective has been or will
be breached; and therefore delineate areas where air quality may be
unacceptable. Secondly, the estimated (mapped) pollutant concentrations
from the Defra background maps have been sourced from the UK Air
Information Resource website (UK-AIR, 2022b) to determine background
concentrations across the study area. Thirdly, baseline air quality
monitoring undertaken by Local Authorities has been sourced from their
latest Air Quality Annual Status Reports (ASR), as follows:

e EBC, 2021. 2021 Air Quality Annual Status Report;

e LBRUT, 2021. London Borough of Richmond upon Thames Air Quality
ASR for 2020;
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6.2.1.5

6.2.1.6

6.2.1.7

6.2.1.8

6.2.1.9

River Thames
Scheme

e RBKUT, 2021. RBKUT Air Quality ASR for 2020;

e RBWM, 2021b. 2021 Air Quality ASR,;

e RBC, 2022a. 2021 Air Quality ASR 2020;

e Slough Borough Council, 2020. 2020 Air Quality ASR; and

e SBC, 2021. 2021 Air Quality ASR.

In addition to the above, the Air Pollution Information System (APIS)
(APIS, 2022) website will be used to obtain background rates of nitrogen
deposition which identifies the rate at which nitrogen is deposited with
potential to lead to eutrophication. It will also be used to obtain nitrogen
critical loads, following final selection of the habitats to be considered
within the study area (critical loads are defined in Section 6.7.1.34).

As alluded to above, a desk-based assessment (DBA) has been
undertaken to determine existing air quality conditions across the five LPA
areas covered by the RTS, as well as the neighbouring jurisdictions of the
RBWM and Slough Borough Council where it is initially envisaged some
traffic attributable to the RTS may depart from or travel to. The
assessment uses existing LPA baseline monitoring data; a map of AQMAs
and estimated pollutant concentrations from Defra, to characterise the
baseline across these seven LPA areas where air quality effects
(regarding vehicle emissions on both human health and ecosystems) are
most likely to arise.

Additional monitoring for NO2 using diffusion tubes may be undertaken to
inform the EIA where there are no reasonably representative monitoring
sites maintained by LPAs within the vehicle emissions study area. This
monitoring may be required to inform the dispersion modelling assessment
proposed (see below). Any data collected would be adjusted for
seasonality (annualisation) and bias in accordance with TG22 and a
monitoring methodology agreed with the relevant LPA EHOs.

Due to the effect of Covid-19 lockdowns on traffic and consequently air
pollutant concentrations during 2020 and 2021, air quality for these years
is expected to be unusually good. Hence 2019 concentrations have been
used to represent reasonable worst-case ambient air quality for 2022.

In relation to data, dust and odour by their nature are to be addressed in
accordance with best practice. Dust is typically assessed to determine the
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6.2.1.10

6.2.1.11

6.2.2

6.2.2.1

potential effects on amenity i.e. the potential to lead to complaints. Dust
monitoring (other than for finer fractions - PM1o and PMz:s) is not routinely
undertaken by local authorities, neither is it required for potentially dusty
construction sites (it is through management that it is addressed).
Background dust monitoring is not proposed to be undertaken for this
assessment and this is standard. This is because it is the loss of amenity
that determines the need for assessment and the loss of amenity from
dust attributable to background sources such as vegetation, disturbance of
dusty ground and industry is widespread (in the absence of mitigation) and
varies substantially with time and space and is only identified when a
receptor makes a complaint.

Similar to dust deposition rates, odour levels are not routinely monitored in
the UK. According to the Institute of Air Quality Management (IAQM)
Odour guidance, the potential for odour to affect amenity is principally
governed by the following five factors, which should each be considered
when determining the potential for an overall effect on odour:

e Frequency;

e Intensity;

e Duration;

e Offensiveness; and

e Location, such as in relation to surrounding residences and other
sensitive receptors.

However, LPAs and the Environment Agency hold a log of complaints
made under the Environmental Protection Act 1990 relating to sources of
odour and other emissions to air and whether or not they were
substantiated as a statutory nuisance. This information provides a
snapshot regarding historical temporary and permanent baseline sources
of odour and dust. A complete series of complaints logs from all LPAs and
the Environment Agency were not made available at the time of writing
although will be considered within the PEIR and the ES if available.

Stakeholder Engagement

Feedback received from consultation on EIA Scoping and draft
assessment methodologies
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6.2.2.2

6.2.2.3

6.2.2.4

6.2.2.5

6.2.2.6

6.2.2.7

6.2.2.8

Surrey County Council previously provided informal feedback in their
capacity as a regulator on the detailed assessment method which was
submitted to accompany the project as designed during 2018. The
feedback included the following comment:

“For the assessment of the risk of dust impacts during construction, the
County Planning Authority would expect the proponent to follow the
methodology set out in the IAQM publication ‘Guidance on the assessment
of dust from demolition & construction’ (2014). For the assessment of the
risk of dust impacts arising from the processing of as raised materials, the
County Planning Authority would expect the proponent to follow the
methodology set out in the 2016 IAQM publication ‘Guidance on the
Assessment of Minerals Dust Impacts for Planning’ (2016, v.1.1)’ (‘the
IAQM 2016 guidance’).”

The IAQM 2016 guidance (to which Surrey County Council refer) “applies
to the operational phases of minerals developments.” It advises that “whilst
these (and some waste) sites share some common features with
construction activities, minerals sites can be on a significantly larger
scale.”

While the MMS has not been finalised, no minerals are proposed to be
extracted once the site becomes operational. The current assumption is
that some materials excavated during construction (such as gravels) will
be extracted and destined for the local minerals market, with the
remainder being restored following completion.

Considering the IAQM 2016 guidance “has drawn on certain elements of
the [IAQM 2014] guidance” and “the underlying source-pathway-receptor
concept is applicable to a wide range of applications”, it is instead
proposed to use the IAQM 2014 guidance to assess all excavation
activities, regardless of whether materials are destined for sale or storage
and reuse.

In relation to odour generated from construction related activities, Surrey
County Council also commented that “the IAQM guidance provides a
multi-tool approach, each tool having a differing level of detail and
sophistication. The proponent would need to decide on the most
appropriate tool(s) depending on the likelihood of impact”.

The tools available to complete an odour assessment include detailed
dispersion modelling, odour sniff tests, and qualitative assessment.
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6.2.2.9

6.2.2.10

6.2.2.11

6.2.2.12

Considering odours attributable to the RTS are diffuse (associated with
excavation activities or fish decay following specific rainfall or flood
events), difficult to quantify accurately (considering the intensity of some
odours generated during excavation activities may be masked or changed
by water in any existing lakes) and potentially transient, dispersion
modelling is not considered an appropriate tool. Sniff testing is also
inappropriate as this relies upon the source of odour existing in baseline
conditions, whereas much of the odour attributable to the RTS will only be
identified as excavation work progresses or (in relation to fish decay)
following specific rainfall or flood events. Consequently, this assessment
has qualitatively assessed odour, in accordance with the IAQM Odour
guidance.

To address other comments raised:

e The waste processing facilities will be considered within the
assessment of dust and odour. Vehicle movements to and from the
facilities will be accounted for within the dispersion modelling
assessment to assess air quality effects from the RTS;

e The construction dust assessment will consider PM1o concentrations
which are applicable within different parts of the dust study area;

¢ Different air quality study areas have been or will be defined for each
element of assessment (dust, odour and road traffic). The features
which have been included within each air quality study area are
defined as far as possible; and

e The guidance documents and policies listed will be complied with and
are listed above.

Feedback received from pre-application consultation under the Town and
Country Planning Act.

No relevant feedback was provided from pre-application consultations
which took place to consult on the previous RTS design iteration.

Other topic specific engagement

In pre-scoping consultation feedback prior to the 2017 application, SBC
indicated that they would like to discuss the extent of any air quality
monitoring network proposed, acknowledging that this would be
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6.2.2.13

6.2.2.14

6.2.2.15

6.2.2.16

6.2.2.17

6.2.2.18

determined once the dispersion modelling assessment study area is
defined.

SBC also stated that the study area should include triggering the
screening criteria in the Environmental Protection United Kingdom
(EPUK)-IAQM guidance regarding when an air quality assessment is
required, considering construction phase effects. This has been accounted
for in defining the criteria which will be used to select the Affected Road
Network (ARN). Once the ARN is defined, it will be possible to identify the
air quality monitoring locations which will be used to verify the dispersion
model and therefore whether the requirement exists to undertake
additional air quality monitoring.

SBC indicated a requirement to consider ecological receptors. The
ecological receptors will be selected following identification of the ARN and
a consideration of receptor sensitivity.

The detailed dispersion modelling methodology accords with the
comments which have been raised by SBC and uses traffic data provided
by the traffic and transport team, which considers cumulative
development.

The landfill gas assessment has been covered in Chapter 16: Soils and
Land.

Following consultation for this Scoping Report, LBRUT and EBC have
each provided their latest air quality Annual Status Reports containing air
guality monitoring data, which have been used in the DBA. No response
had been received from RBKUT or RBC at the time of writing.

The Environment Agency (in their capacity as a statutory consultee), SBC,
EBC, LBRUT, RBKUT and RBC have each also been contacted to request
their odour complaints history and list of Part A(2) and B sites regulated
under the Environmental Permitting Regulations 2010 (as amended). This
information should inform the odour baseline. A full response was provided
by RBC, SBC and EBC. Correspondence is ongoing with the remaining
local authorities and the Environment Agency.
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6.2.3 Study Area

6.2.3.1 Different study areas will be adopted for each potential air quality effect
outlined in Section 6.1.1.1. These have been defined in the following
subsections.

Assessment of dust from construction related activities

6.2.3.2 The air quality — dust study area for EIA scoping has been informed by the
screening criteria for determining when a dust assessment is required
cited in the IAQM 2014 guidance. Beyond these distances, impacts can be
screened out. The activities for which an assessment is required are
defined in Section 6.4.

6.2.3.3 The IAQM 2014 guidance states that an assessment should be carried out
for all sites where there is a human receptor?® within:

e 350m of any particular boundary of the relevant project site; or

e 50m of the route(s) used by construction vehicles on the public
highway or haul routes, up to 500m from entrance(s) from each
relevant specific project worksite.

6.2.3.4 An assessment should also be carried out for all individual work sites
where there is an ecological receptor* within:

e 50m of the boundary of the relevant RTS worksite; or

e 50m of the route(s) used by construction vehicles on the public
highway, up to 500m from entrance(s) from each relevant project
worksite.

6.2.3.5 These distances are based on the exponential decline in both airborne
concentrations and the rate of deposition with distance from the source.

6.2.3.6  The air quality — dust study area for EIA scoping will be 600m around the
project boundary for EIA Scoping. This will encompass all areas within
350m of each worksite, accounting for impacts from demolition,
earthworks, materials processing and construction. It will also consider

3 The IAQM 2014 guidance states that human receptors include locations where people spend time
and where property may be impacted by dust.

4 Ecological receptors are assumed to include European Sites, SSSls, Ancient Woodlands, National

Nature Reserves (NNRs) and Local Nature Reserves (LNRs). They may also include Local Wildlife

Sites (LWSSs).
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6.2.3.7

6.2.3.8

6.2.3.9

6.2.3.10

dust generated from trackout in connection with construction related
activities as the 600m study area will include receptors up to 50m from the
edge of roads along which construction traffic is expected to travel within
a maximum of 500m from the exit of each worksite. If all receptors within
50m of roads up to 500m from the exit of each worksite are considered
(the precise locations of worksite exits will be provided following ongoing
development of the MMS) it is necessary to consider the potential for dust
Impacts at least 550m around the project boundary for EIA scoping. An
additional 50m was therefore added to the air quality — dust study area for
EIA scoping as a contingency. These distances were based on the
screening distances regarding when a construction dust assessment
should be undertaken from the IAQM 2014 guidance, as cited above.

The indicative air quality — dust study area for EIA Scoping is presented in
Figure 6-1 in Appendix A. The exact extents (and consequently receptors
to be considered) will be refined as part of the EIA and design process
and consultation responses. The extents will be justified in the ES.

Assessment of odour

The indicative air quality — odour study areas for EIA Scoping is presented
in Figure 6-1 in Appendix A. The exact extents (and consequently
receptors to be considered) will be refined as part of the EIA and design
process and consultation responses. The extents will be justified in the
ES.

The qualitative construction phase odour assessment is likely to consider
receptors within approximately one km of the boundary of any areas in
which excavation will take place; the Spelthorne and Runnymede
Channels and the materials processing areas. Receptors considered will
predominantly be of medium or high sensitivity, ignoring low sensitivity
receptors. Receptor sensitivity has been defined in Section 6.7.

It is initially assumed that the operational odour study area will be one
kilometre from the project boundary for EIA Scoping. Receptors
considered will predominantly be of medium or high sensitivity, ignoring
low sensitivity receptors. Receptor sensitivity has been defined in Section
6.7.
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6.2.3.11

6.2.3.12

6.2.3.13

6.2.3.14

6.2.3.15

Assessment of air quality due to construction and operational phase
traffic

The air quality — vehicle emissions study area for EIA scoping is initially
assumed to include the RBMW, LBRUT, RBKUT, SBC, EBC, Slough
Borough Council and RBC. This study area is presented in Figure 6-1 in
Appendix A.

Construction and operational phase air quality dispersion modelling will be
undertaken to determine the effects from vehicle emissions generated in
connection with construction and operational related activity across the
RTS. The emissions will be assessed for their potential effects on human
health (affecting ‘human receptors’) and on sensitive features within
designated ecosystems (affecting ‘ecological receptors’). The vehicle
emissions study area will therefore be finalised following the identification
of roads and receptors included in the assessment of air quality effects
(within the dispersion model).

It is intended that any roads which would experience an increase in
vehicle movements that would lead to a trigger of the screening criteria,
from the EPUK-IAQM guidance, will be used to determine the extent of
the modelled road network (in relation to identifying air quality effects on
human receptors):

e Anincrease in light duty vehicle movements (expressed as Average
Annual Daily Traffic (AADT) flow) by 500 or more per day, or 100 or
more per day within or adjacent to an Air Quality Management Area
(AQMA); and

e Anincrease in heavy duty vehicle movements (expressed as an
AADT) by 100 or more per day, or 25 or more per day within or
adjacent to an AQMA.

Heavy duty vehicles are defined as lorries or other HGVs, buses and
coaches. Light duty vehicles are all other vehicles.

The EPUK-IAQM (2017) guidance indicates “The presence of an AQMA is
taken to indicate the possibility of being close to the objective, but where
whole authority AQMAs are present and it is known that the affected
roads have concentrations below 90 per cent of the objective, the less
stringent criteria are likely to be more appropriate.”
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6.2.3.16

6.2.3.17

6.2.3.18

6.2.3.19

River Thames
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The DMRB guidance suggests that ARN should be defined by
determining which roads trigger screening criteria. It also states that
relevant human receptors located within 200m of roads of the ARN; and
roads within 200m of the modelled receptors should be included (as far as
traffic data permits). The study areas will be different for the construction
and operational phase assessment and may exclude some minor roads or
roads not available in the traffic model. Roads where the RTS will result in
a reduction in traffic will also be excluded (as this would result in an air
quality benefit) although will be discussed qualitatively.

Some additional or different areas will also be modelled for the baseline
(model verification) scenario, including roads within 200m of the
monitoring locations. The monitoring locations will be determined once the
study areas for the construction and operational effects have been
finalised (which is ongoing) and their suitability for use in model
verification has been checked. It should be noted that this also explains
why the baseline assessment in Section 6.3 below does not follow the
vehicle emissions study area but characterises air quality across the
seven LPA areas.

It should be noted that the screening criteria referenced in the DMRB
guidance are less stringent than those in the EPUK-IAQM guidance (which
are specified in Section 6.7.1.29 to Section 6.7.1.31). Therefore, the
DMRB screening criteria have not been used so that the assessment uses
a worst-case scenario.

Ecological receptors will be included in the dispersion model where they
cannot be scoped out, using the criteria below. The assessment will
therefore focus on Special Areas of Conservation (SACs), SPAs and
Ramsar sites. Where they are included in the assessment, the vehicle
emissions study area (for construction or operational effects) will be
extended as follows:

e Distance screen: Ecological sites more than 200m from any roads for
which traffic data are available will be excluded,;

¢ Habitat sensitivity screen: Habitats known not to be sensitive to NOXx or
nitrogen deposition will be excluded;

e Spatial distribution of features screen: Unless sensitive habitats or
species which are sensitive to pollution are located within 200m of any
roads, the habitats will be excluded; and
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6.2.3.20

6.3

6.3.1

6.3.1.1

6.3.1.2

6.3.1.3

e Effects of the RTS: The habitat will only be considered where the RTS
introduces over 1,000 additional vehicles (expressed as an AADT) to
roads within 200m of the relevant components of the habitat.

It is envisaged that this assessment will primarily be required to assess the
significance of effects within the EIA. However, where it is also required to
contribute to an HRA, in-combination effects will also be accounted for at
stage 4 above. Where effects are screened in, a method can be agreed
separately.

Baseline

Existing Baseline

Presence of AQMAs

RBKUT, LBRUT and SBC have each declared borough-wide AQMAs due
to known or anticipated breaches of the annual mean NO:2 Air Quality
Objective (AQO) °.

There are also AQMAS® at certain locations in the air quality — vehicle
emissions study area for EIA scoping, due to known or anticipated
exceedances of annual mean NO2 concentrations at the time of their
declaration.

As mentioned above, the existing baseline has considered the five LPA
areas covered by the RTS, as well as SBC and RBMW. This is because
construction traffic is likely to be most concentrated closer to the RTS and
may result in more perceptible air quality impacts than outside of these
areas. It is therefore possible that at least some vehicle movements
attributable to the RTS may exacerbate the poor ambient air quality in
these areas. Relevant designated AQMAs are as follows:

e Addlestone AQMA (RBC);
e Esher AQMA (EBC);

e Hampton Court AQMA (EBC);

5 The AQOs and AQSs are presently equivalent to each other for NO2 and PMao.

6 As of 2021, the latest year for which Defra have consolidated their list of AQMAs declared
throughout the UK.
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e Hinchley Wood AQMA (EBC);

e Slough AQMA No.1 (Slough Borough Council);
e Slough AQMA No.2 (Slough Borough Council);
e Walton AQMA (EBC);

e Walton Road, Moseley AQMA (EBC);

e Weybridge AQMA (EBC); and

e Wraysbury/M25 AQMA (RBMW).

6.3.1.4 In addition to those listed above, the M25 AQMA was declared by RBC
due to known or anticipated exceedances of the annual mean NO2 and
PM10 AQOs and the 24-hour mean PMio AQO.

6.3.1.5 As shown in Figure 6-2 in Appendix A, part of the air quality — vehicle
emissions study area for EIA Scoping is located within AQMAs.

Estimated Background Concentrations

6.3.1.6 Modelled background concentrations of NOx, NO2, PM1o and PMzs were
obtained from maps downloaded from the UK-AIR (2022b) website
maintained by Defra. The maps present modelled annual mean pollutant
concentrations on a 1km? basis for the years 2018 (the base mapping
year) to 2030.

6.3.1.7  For consistency with the baseline monitoring undertaken and with the
remainder of this Scoping Report, the modelled 2019 and 2022
background concentrations have respectively been presented.

6.3.1.8 As projections were calibrated to a 2018 base year, the maps do not
account for the effects of the Covid-19 pandemic on traffic volumes and
consequently pollutant concentrations.

6.3.1.9 As shown in Table 6.1, the annual mean NOx AQO only applies to
sensitive ecological receptors. As the ecological sites to be considered
have not been finalised, NOx concentrations will be assessed in
accordance with the assessment methodology relating to vehicle
emissions outlined below and this is appropriate for the scoping stage. .

6.3.1.10 The modelled annual mean NO2 concentrations do not exceed the annual
at background locations across the study area and near the proximate

River Thames

Scheme Page 89



Environmental Impact Assessment Scoping Report

6.3.1.11

6.3.1.12

6.3.1.13

6.3.1.14

6.3.1.15

6.3.1.16

6.3.1.17

strategic highway network. Indeed, during 2019, annual mean NO:2
concentrations only exceeded 30ug/m? within some 1km? grids along part
of the M25 near Wraysbury Reservoir.

Annual mean PMz1o concentrations within the grid squares within the study
area do not breach the annual mean AQOQ in the 1km? grids across the
RTS and near the proximate strategic highway network during 2019.

Moreover, annual mean PMzs concentrations within the grid squares within
the study area do not breach the annual mean AQO in the 1km? grids
across the study area and near the proximate strategic highway network
during 2019. None exceeded the annual mean AQO.

Figure 6-3 to Figure 6-6 in Appendix A present the 2019 annual mean
NO2, PM1o and PM2.s concentrations at locations at and around the RTS.

LPA Monitoring Data

AQMAs which cover entire jurisdictions do not necessarily delineate areas
in which ambient air quality will exceed AQOs; they may indicate local
authorities have multiple hotspots in which air quality is poor such that it is
easier to administrate a borough wide AQMA. It is accepted that the
boundaries of AQMAs delineated by local authorities may not be up to
date, considering air quality can improve or worsen with time for many
reasons.

The pollutant concentrations embedded in the estimated background
maps are also modelled at coarse resolution, meaning that specific
hotspots within them may be missed.

For these reasons, it is necessary to review air quality monitoring which
has already been undertaken by local authorities to locate areas (including
localised ‘hotspots’) in which existing air quality may breach AQOs which
are not otherwise accounted for.

Out of the pollutants of concern listed in Table 6-1, the annual mean NO2
AQO is the most likely to be breached, as is reflected in existing AQMA
declarations. Fossil fuel combustion (associated with road traffic, energy
production and industry) are primary contributors to ambient
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concentrations of air pollutants7. NOz is generated in larger quantities from
fossil fuel combustion than other air pollutants including PM1o and PMzs.

6.3.1.18 Figure 6-4 in Appendix A indicates the range of annual mean NO:2
concentrations measured during 2019 at monitoring locations across the
five LPA areas, separated into three categories: more than 10 per cent
below the AQO (as desired) (green); within 10 per cent of the AQO
(yellow); and at or above the AQO (red).

6.3.1.19 It is anticipated that traffic generated in connection with construction works
could therefore contribute to annual mean NO2 concentrations which either
breached or were nearing the AQO during 2019 at multiple hotspots.
These include near London Road, Datchet; part of the A308 in Old
Windsor; part of London Road in Slough near the M4; within the
Wraysbury Road AQMA,; in Chertsey near where the A317 meets the
A318; the A30/ A308 junction near Staines; near the A308 in Ashford and
Sunbury; near the Sunbury Cross roundabout and along the A316 and
Staines Road east approaching the roundabout; near where the B376
meets Garston Bridge Road in Shepperton; within the Walton AQMA along
the A3050; within the Hampton Court AQMA along the A309; within the
Hinchley Wood AQMA along the A309; along the A310 near Kingston
Bridge (within LBRUT); at various locations within Kingston; and at various
locations near the A3/ A240 junction in Tolworth.

6.3.1.20 As mentioned above, the baseline is still being refined as part of the EIA,
design and consultation process. It is possible that traffic generated in
connection with the RTS, either during construction or once operational,
could travel along other routes; these will be included in the ES baseline if
required. During 2019, annual mean NO2 concentrations breached or
neared the AQO at additional hotspots near several arterial roads at
various locations across the jurisdiction of LBRUT, RBKUT and SBC, and
at Chertsey (near the signalised junctions of Bridge and Weir Road),
Addlestone, Weybridge and Colnbrook. However, at most other locations,
including all ‘background’ locations, NO2 concentrations were (as desired)
below the annual mean NO2 AQO.

6.3.1.21 The monitoring results therefore indicate that ambient air quality at and
around the RTS is therefore typically good, but some hotspots of poorer air

7 In this instance, air pollutants refers to substances with the potential to directly affect human health
or sensitive ecosystems and excludes greenhouse gases.
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6.3.1.22

6.3.1.23

6.3.1.24

6.3.1.25

6.3.2

6.3.2.1

quality exist where traffic attributable to the RTS has the potential to
worsen it or lead to exceedances of these AQOs. These areas may extend
beyond those listed, depending on the origin and destination of traffic
attributable to the RTS.

It should be noted that monitors are not always installed at locations where
air quality would represent ‘relevant’ exposure, which in the case of the
annual mean AQOs is defined as the facades of residences, schools and
hospitals. Air quality may therefore be better than represented in the
monitoring data, even within the hotspots identified by the AQMAs and
LPA monitoring data.

In addition to monitoring compliance with the annual mean NO2 AQO, the
LBRUT, RBKUT, SBC and EBC & have monitored NO2, PM1o and PM25
concentrations to determine compliance with the hourly mean NO2 AQO,
annual or 24-hour mean PM1o AQOs or the annual mean PM2s AQO.
There have been no exceedances recorded at any of the automatic
monitoring locations within the jurisdiction of these local authorities for at
least the five years up to and including 2019.

Summary of Existing Baseline Air Quality

Based on the estimated pollutant concentrations presented in the UK-AIR
background maps and data from the majority of LPA monitoring sites,
annual mean NO:2 concentrations are generally expected to comply with
the annual mean NO2 AQO at locations representative of relevant
exposure. However, a few isolated hotspots in the vicinity of (mostly
arterial) roads may experience NO2 concentrations breaching the AQO.
The hotspots may be affected should traffic attributable to the RTS lead to
increased NO:2 concentrations in these areas.

No exceedances of the hourly mean NO2 AQO, annual mean or 24-hour
mean PMio AQO or annual mean PM25 AQS were identified in any of the
seven local authorities from which data were reviewed.

Future Baseline

As newer, cleaner vehicles are progressively sold and introduced into
vehicle fleets, the component of NO2, PM1o and PM2s concentrations
influenced by roadside and background concentrations is progressively

8 RBC did not monitor for air pollutants other than NO:z in recent years (RBC, 2022a).
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6.3.3

6.3.3.1

6.3.3.2

6.3.3.3

6.3.3.4

6.3.3.5

decreasing. This is evidenced in future year concentrations presented in
the UK-AIR background maps. This should mean that concentrations of
these pollutants at and around the RTS will decrease over time.

Key Environmental Considerations and Opportunities

The main consideration in relation to air quality relates to the impacts of
pollutants generated from changes in traffic movements on air quality at
sensitive receptor locations resulting from the construction (e.g. vehicles
moving materials to and from site) and operation (e.g. areas of amenity will
increase visitors and associated traffic movements) of the RTS. The
receptors which may be affected by acute exposure include residences,
schools and hospitals. Chronic exposure may also affect locations where
members of the public may spend one hour or longer.

NOx generated in connection with the RTS also has the potential to affect
ecosystems sensitive to eutrophication where NOx is converted via
chemical reactions in the air to nitrogen, which is then deposited on land.
Due to their conservation status, the most vulnerable habitats which will be
considered for assessment include SACs, SPAs and Ramsar Sites. Other
national or locally designated sites, such as National Nature Reserves
(NNR), will be assessed if deemed necessary (considering factors such as
habitat sensitivity) by the project Ecologist. The requirement to assess
nationally or locally designated Sites will be determined at PEIR Stage.

The AQOs and AQSs in force were designed to determine the impacts
which air pollutants may have on chronic exposure.

Sensitive receptors may be affected where dust generated from
construction related activities or odours generated from excavation affect
amenity. Dust can also contribute to particulate matter, affecting human
health (at the locations mentioned above, in addition to certain
workplaces); and can cause temporary impacts on vascular plant species.

The greatest impacts on amenity (from dust deposition) can be expected
at locations where users can expect to enjoy a moderate or high level of
amenity; i.e. where the appearance, aesthetics or value of their property
would be diminished by dust soiling; or the people or property affected
would normally be in place for long periods of time. Examples include
dwellings, parks, places of work, long-term car parks and car showrooms.
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6.3.3.6  Impacts from dust on vascular plant species are reversible, so although
dust assessments rarely need to map the locations of said species, it is
typically assumed impacts may occur in designated ecosystems such as
SACs, SPAs, Ramsar sites and others with national and local
designations.

6.3.3.7 The greatest impacts on amenity (from odour) can be expected at
locations where users can expect to enjoy a moderate or high level of
amenity. As per the IAQM 2018 guidance, a high level of amenity is
defined as surrounding land where users can expect enjoyment of a high
level of amenity and would reasonably be expected to be present here
continuously or regularly. Examples may include residential dwellings,
hospitals, schools/education and tourist/cultural. A moderate level of
amenity is defined as surrounding land where users would expect a
reasonable level of amenity, or where they may be regularly but not
continuously exposed, such as places of work, playing fields and
commerciall retail premises.

6.3.3.8 Measures to encourage modal shift in accordance with the ‘transport
hierarchy’, which progressively encourage the use of walking and cycling
over public transport, car sharing and individual car usage, can be
implemented which would mitigate some transport emissions to air.
Procuring newer non road mobile machinery (NRMM), i.e. plant, such as
generators and excavators, compliant with increasingly stringent
emissions standards will also reduce emissions from construction sites.

6.4 Likely Significant Effects Requiring Assessment

6.4.1 Construction Effects

6.4.1.1 Project activities and associated likely significant effects are identified
below:

e Demolition of buildings at the northern end of the Runnymede
Channel, material excavation, general construction activities and the
movement of vehicles, equipment and site operatives and general
construction activities could potentially generate dust and particulate
matter causing nuisance, loss of amenity and/or impacts on human
health at sensitive receptors near construction areas or routes used by
goods vehicles travelling to and from various RTS worksites;
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6.4.2

6.4.2.1

6.5

6.5.1

6.5.1.1

Potential temporary (short-term) adverse effect on air quality from
movement of vehicles used for goods, commuting to and from various
RTS worksites and transportation of waste/ material, including
processing / placement of non-hazardous material; and

Material excavation through landfill and other sources of contamination
(in addition to some natural ground such as areas containing peat)
could have a potential adverse effect due to the emission of odours
resulting from excavation, causing a loss of amenity at sensitive
receptors near construction areas (e.g. local residents, medical
facilities, schools and businesses).

Operational Effects

Project activities and associated likely significant effects are identified
below:

The provision of the green open spaces and other landscape and
green infrastructure works, including new walking / cycle routes and
the provision of HCAs could have a potential effect on air quality and
AQMAs due to permanent changes in road traffic accessing these
areas;

The introduction of an augmented flow and flood water to lakes, and
any active pumping/operation of weir gates, may have a potential
effect due to odour associated with blue green-algae or similar and fish
death arising as a result of eutrophication. This could occur due to
nutrient influx into any low-flowing water within the Spelthorne or
Runnymede Channels (or any lakes of which the Channels are
composed) following high precipitation and flood events.

Effects Not Requiring Assessment

Construction Effects

Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
identified below:

Construction NRMM (plant) on and off site could have a potential
adverse effect on air quality and AQMAs. Emissions from plant are
expected to contribute to pollutants such as NOx and PM, however,
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6.5.2

6.5.2.1

6.6

6.6.1.1

6.6.2

6.6.2.1

6.6.2.2

their emissions have not been assessed on the basis outlined in TG22
(as outlined below).

e The potential temporary adverse effect on air quality from movement of
hazardous materials / waste from the major road network to, and
placement at, licensed sites offsite. This is because it is assumed
transportation and processing of hazardous material/ waste will be
mitigated by licensed carriers and sites in accordance with existing
permits.

Operational Effects

Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
identified below:

e General maintenance activities could result in increased traffic and
plant on local roads and within the project boundary, causing a
potential adverse effect on air emissions. However, it is anticipated that
the effect will not be significant because maintenance activities will
follow standard good practice procedures, are likely to be infrequent
and of short duration, resulting in minimal effects on air quality.

Approach to Mitigation

This section should be read in conjunction with Chapter 5: Approach to
EIA Scoping which sets out further definition for the project regarding
primary (embedded) mitigation, secondary (additional) mitigation and
tertiary (best practice) mitigation.

Construction

Secondary mitigation measures that are under consideration for the
construction phase are identified below.

Road traffic generated from the RTS will use arterial roads where possible.
The AQMAs affected by traffic attributable to the RTS will be more
precisely assessed as part of the ongoing EIA process. The
implementation of a Traffic Management Plan, Travel Plan and MMP will
be recommended as appropriate to manage the anticipated changes in air
quality.
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6.6.2.3

6.6.2.4

6.6.2.5

6.6.2.6

6.6.2.7

6.6.2.8

6.6.2.9

6.6.3

6.6.3.1

6.6.3.2

6.6.3.3

The Traffic and MMPs will include a suite of mitigation measures. These
plans will seek to reduce the total number of delivery vehicles travelling to
and from site or require vehicles to follow specific routes away from
AQMAs and during specific times.

The Travel Plan will encourage ‘modal shift’ by incentivising walking,
cycling, public transport use and ‘clean’ (including electric) private vehicles
use over single-occupancy combustion vehicles.

Electric or low-emission fleet vehicles will be prioritised, which would
reduce emissions of NOx, PMio and PMzs from vehicles. Vehicle charge
points will also be recommended in areas with parking provision.

The various management and monitoring plans will be secured as
appropriate through the DCO process.

To reduce emissions of fugitive dust from construction activities, a dust
and air quality management plan, or similar, will be produced. Residual
effects following dust control measures (including construction phase
monitoring) are not expected to be significant.

To reduce emissions of odour from construction activities, an odour
management plan (OMP), or similar, will be produced.

By using ‘best practicable means’ to control the effects of any anticipated
odours on amenity, residual effects are not expected to be significant.

Operation

Secondary mitigation measures that are under consideration for the
operation phase are identified below:

Where emissions from vehicles are expected to increase as a result of the
RTS, the Travel Plan may also be secured by requirements of the DCO
consent.

Additional measures will be considered in areas where vehicle movements
connected to the RTS has a significant effect on local air quality. This may
include a reflection on measures embedded in LPA Air Quality Action
Plans.
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6.7

6.7.1

6.7.1.1

6.7.1.2

6.7.1.3

6.7.1.4

6.7.1.5

6.7.1.6

6.7.1.7

6.7.1.8

Assessment Methodology

Construction Effects

Assessment of dust from construction related activities

The IAQM 2014 guidance will be used as the basis for assessing potential
effects from the RTS for all activities listed in bullet one of Section 6.5.1.1,
including materials processing facilities. Mitigation measures will be
recommended in accordance with the IAQM 2014 guidance and
supplemented by measures recommended in the Mayor of London
Supplementary Planning Guidance (SPG).

This assessment will identify potential works that may generate dust and
will incorporate a list of appropriate mitigation measures to control them.

The qualitative assessment is described below.

The demolition, earthworks, construction and trackout activities are firstly
assessed for their dust emissions magnitude as either ‘low’, ‘medium’ or
‘high’, in the absence of any mitigation. These are defined as follows:

A site is allocated a risk category on the basis of the scale and nature of
the works (Step 2A, based on the criteria found in the IAQM 2014
guidance) and the sensitivity of the area to dust effects (Step 2B, based on
the criteria found in the IAQM 2014 guidance). These two factors are
combined in Step 2C to determine the risk of dust effects before the
allocation of mitigation measures. Risks are described as low, medium or
high for each of the four separate activities (demolition, construction,
earthworks and trackout) and are derived from the risk matrix tables found
in the IAQM 2014 guidance. These will be considered as exerting ‘minor’,
‘moderate’ and ‘major’ effects respectively.

The overall significance of dust effects will be selected based on the
highest effect category (i.e. if demolition has a ‘major’ effect on amenity, all
effects will be considered ‘major’).

Where site-specific mitigation is required for a proposed scheme, it will be
based on a proportionate approach related to the level of risk.

Step three of the IAQM 2014 guidance identifies appropriate site-specific
mitigation. These measures are related to whether the site is a low-,
medium- or high-risk site. The highest risk category of a site (of all
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6.7.1.9

6.7.1.10

6.7.1.11

6.7.1.12

6.7.1.13

6.7.1.14

6.7.1.15

activities being undertaken) is recommended when considering
appropriate mitigation measures for the site. Where risk is assigned as
‘negligible’, no mitigation measures beyond those required by legislation
are required. However, additional mitigation measures may be applied as
good practice.

An appropriate selection of these measures will be specified as suitable to
mitigate dust emissions from activities, based on professional judgement.

Following Step 2 (definition of a proposed scheme and the surroundings
and identification of the risk of dust effects occurring for each activity), and
Step 3 (identification of appropriate site-specific mitigation), the residual
significance of the potential dust effects can be determined.

The IAQM 2014 guidance suggests that the recommended mitigation
measures are assumed to be sufficient to reduce construction dust effects
so as the effects from the site would be changed to being ‘not significant’.
This is because it is assumed that a Dust and Air Quality Management
Plan (or similar) will be produced to control dust, PM1o and PM2:s
emissions. For these reasons, significant effects should not reasonably be
expected following the implementation of mitigation.

Step 5: Dust Assessment Report. The dust risk assessment and proposed
mitigation measures will be fully described in the ES.

Odour arising from channel excavation

Based on RTS design information, it is anticipated that excavation through
parts of the Runnymede and Spelthorne Channel, including historic
landfills and alluvium and peaty superficial deposits may generate odour.
The materials processing facilities will also be assessed, where potentially
odorous materials are stockpiled or processed frequently and/or for non-
transient durations.

A gualitative odour risk assessment will be undertaken in accordance with
the method outlined in the IAQM Odour Guidance. This approach will take
place in five stages, informed by the existing odour complaints history
being sourced to inform baseline conditions; as well as landfill records,
and information on soil content from the Gl (see Chapter 17).

First, the source strength is initially classified as ‘low’, ‘medium’ or ‘high’
using a series of indicative criteria relating to the size of the source and
amount of mitigation in place.
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6.7.1.16

6.7.1.17

6.7.1.18

6.7.1.19

6.7.1.20

6.7.1.21

6.7.1.22

Second, the ‘pathway effectiveness’ is then assessed as ‘ineffective’,
‘moderately effective’ or ‘highly effective’ using a series of indicative
criteria relating to distance between the source and receptors, whether
they are upwind or downwind of prevailing winds and the presence of
barriers which would reduce pathway ‘connectivity’.

Third, the ‘risk of odour exposure’ is assessed as ‘negligible’, ‘low’,
‘medium’ or ‘high’ by comparing the pathway effectiveness with the source
odour potential in accordance with IAQM odour guidance criteria.

Fourth, the sensitivity of receptors in the vicinity of the source of odour is
then assessed as ‘low’, ‘medium’ or ‘high’, using definitions from the IAQM
Odour guidance. ‘Low’ sensitivity receptors (areas where the enjoyment of
amenity would not be expected or any exposure to odour would be
transient, such as on public footpaths, farms or industrial land uses) are
not proposed to be assessed.

Fifth, the likely odour effect at an individual receptor or group of receptors
is ascertained by comparing the risk of odour exposure with receptor
sensitivity at those receptors in accordance with IAQM odour guidance
criteria.

Finally, professional judgement will be used to determine the potential for
odour effects. Mitigation, where required, will be recommended in
accordance with the IAQM Odour Guidance.

Air pollutant emissions from construction traffic and plant

The ADMS-Roads detailed dispersion model will be used to assess effects
from the additional vehicles on local air quality at discrete receptor
locations where air quality effects are possible. Roads and other
information influencing pollutant dispersion such as meteorological data
are input to the model to predict pollutant concentrations at specific
receptors. Each road drawn will be assigned an ‘emissions factor’
reflecting the characteristics of traffic expected to use the road. The impact
of the RTS will be determined by assessing the differences in pollutant
concentrations between different scenarios.

Concentrations of NO2, PM1o and PMzs will be predicted at sensitive
receptors "representative of relevant exposure” (as defined in Table 6-1)
within the construction vehicle emissions study area.
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6.7.1.23

6.7.1.24

6.7.1.25

6.7.1.26

6.7.1.27

6.7.1.28

For the construction phase, predictions of NO2, PM1o and PMzs will be
made for the following scenarios:

e Baseline year 2019 (for model verification and adjustment purposes);

e Do-Minimum: a future baseline without the RTS during the peak
construction traffic year; and

e Do-Something: a future baseline construction year during the peak
construction traffic year with the RTS.

The year(s) to be assessed have not been determined at the time of
writing and will require liaison with the project team (for example,
regarding potential overlaps with the Traffic and Transport assessment,
see Chapter 17). However, it is not proposed to use 2020 or 2021 for the
baseline year due to the changes as a result of Covid-19 lockdown
measures.

Traffic data for the local roads of interest will be obtained and will be
presented in the Air Quality ES Chapter. ‘Emissions factors’ — which
provide empirically derived emissions calculated over a set variable for
individual pollutants for use in the dispersion model (e.g. quantity of NOx
per km travelled) will be obtained from Defra’s Emissions Factor Toolkit
using an appropriate road type for each road included in the model. The
emissions year selected will match the year being modelled.

This study will use detailed 2019 meteorological data available for
Heathrow Airport as the most relevant meteorological data monitoring
location.

Model verification refers to checks that are carried out on model
performance in relation to roads modelling at a local level. Modelled
concentrations are compared with the results of local monitoring and,
where there is a disparity between modelled and monitored
concentrations, an adjustment may be applied to the final model output.
Model verification will be undertaken using appropriate diffusion tube
monitors and/ or automatic monitoring sites located within the study area.

Background concentrations of NOx, NO2, PM1o and PMz.s will be obtained
from the UK-AIR background maps applicable at each receptor for the
relevant assessment year, or from local air quality monitoring data. Where
UK-AIR maps are used, a background pollutant concentration relevant to
the year being assessed is proposed to be used.
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6.7.1.29

6.7.1.30

6.7.1.31

6.7.1.32

6.7.1.33

Following processing of results, predicted annual mean NO2, PM1o and
PMz2.s concentrations for the Do-Minimum and Do-Something scenarios
(inclusive of background concentrations) at sensitive human receptors will
be compared. These comparisons will be assessed against the change
magnitude criteria in the EPUK-IAQM guidance to ascertain air quality
impacts at each receptor.

According to the EPUK-IAQM guidance, the 24-hour mean PM1o AQO will
not be exceeded unless the annual mean PM1o AQO exceeds ~32ug/m?.
TG22 indicates that exceedances of the hourly mean NO2 AQO should not
be expected if annual mean NO2 concentrations are below 60 pg/m?3,
These criteria will be used to determine whether the RTS would impact
upon existing receptors.

As recommended in the EPUK-IAQM guidance, the significance of effects
on human receptors will be determined using professional judgement,
which is required to consider the number and extent of any air quality
impacts and baseline air quality without the Development. Where the RTS
results in substantial adverse impacts at multiple individual receptors, it is
likely the significance would be considered major adverse (regarding
effects on human health). Similarly, where the RTS results in negligible
impacts at each receptor, the significance would be deemed negligible. A
review of the extent of any impacts and breaches of AQOs will be required
to determine significance where the impacts are less straightforward.
Mitigation will be recommended where the significance of effects is
assessed as moderate or substantial adverse.

To assess effects at ecological receptor locations, the verified modelled
road NOx will be compared to the annual mean NOx AQO. The impact
from NOx from road traffic attributable to the project on nitrogen deposition
will be calculated using the method outlined in the “Technical guidance on
detailed modelling approach for an appropriate assessment for emissions
to air’ (Environment Agency, 2013).

The significance of effects at ecological receptors will then be determined
using screening criteria in the IAQM 2020 and NE 2018 guidance (Natural
England, 2018). This means that where the rate of nitrogen deposition
attributable to RTS road traffic exceeds the nitrogen critical load by greater
than one percent, the impact will not be screened as insignificant. At this
stage, the results would be passed to the ecologists for determination of
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6.7.1.34

6.7.2

6.7.2.1

6.7.2.2

6.7.2.3

6.7.3

6.7.3.1

whether impacts would have significant effects, based on factors such as
habitat sensitivity.

Critical loads are defined as "concentrations of pollutants in the
atmosphere above which direct adverse effects on receptors, such as
human beings, plants, ecosystems or materials, may occur according to
present knowledge”. They will be obtained for the relevant type of habitat
from the APIS website and agreed with the project ecologists.

Operational Effects

Odour arising from channel operation

The methodology for the assessment of odour from eutrophication and fish
decay during operation of the RTS is expected to follow the same five-
stage method as outlined above (using information derived only from the
complaints history).

Air pollutant emissions from operational traffic

The methodology for the assessment of operational effects on air quality
due to emissions from traffic will be identical to the construction phase
traffic emissions quantitative assessment, except for the proposed study
area (the operational vehicle emissions study area will be used) and
scenarios modelled.

For the operational phase, predictions of NO2, PM1o and PMz. will be
made for the following scenarios (the baseline year will have already been
assessed for the construction scenario):

¢ Do-Minimum year: a future baseline year (the same year as the first
operational year) without the project; and

e Do-Something year: the first operational year with the project.

Cumulative Effects

There may be other sources of air emissions or odour near to the project
during construction or operation, resulting from other cumulative (or, for
the purposes of the HRA, in-combination) development schemes ongoing
at the same time as the RTS.
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6.7.3.2

6.7.3.3

6.7.3.4

6.8

6.8.1.1

6.8.1.2

6.8.1.3

6.8.1.4

The potential for cumulative odour effects will be determined following the
review of the odour complaints history and accounted for in the qualitative
odour assessment (construction and operational phase).

Traffic data for any ‘future year’ (Do Minimum and Do Something)
dispersion modelling will include these schemes where traffic data are
provided by the project team.

Receptors from nearby cumulative (or in-combination) schemes which
may be affected by the RTS will also be considered and included where
they are considered sensitive to the effects from vehicle emissions, odour
or dust.

Assumptions and Limitations

The London Plan 2021 requires the development to be considered as air
guality neutral and air quality positive. These approaches collectively
require consideration of the extent to which air quality exceeds
benchmarks regarding their building and transport emissions; and
guidance on how ‘large scale developments’ consider air quality within
their design. The guidance documents released to accompany these
policies exclude infrastructure schemes from the scope of the planning

policy.

The air quality and transport specialists will liaise with each other to ensure
traffic data are provided for as many affected road links as practicable.

There will be uncertainties introduced as the model uses a series of
algorithms to simplify real world dispersion processes. These uncertainties
are an accepted inherent limitation associated with dispersion modelling
and will be accounted for in the model verification process.

Much of the data imported into the model is based on reasonable
estimates. For example, it is assumed that the AADT flow would represent
conditions over a year, emissions generated from the EFT represent the
average of vehicles from the fleet and modelled background pollutant
concentrations are representative of conditions at site. It is also assumed
that the meteorological data and related parameters would represent
dispersion conditions across the modelled domain.
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7

7.1

7.1.1.1

7.1.1.2

7.1.1.3

7.2

7.2.1

7.2.1.1

7.2.1.2

Biodiversity

Introduction

This chapter of the Scoping Report considers the potential significant
effects on biodiversity arising from the construction and operation of the
RTS. It outlines the baseline state of both terrestrial and aquatic
biodiversity, the likely effects of the project and the avoidance or mitigation
measures proposed to alleviate these. It also outlines the methodology
that will be used for the assessment of potential biodiversity arising from
the construction and operation of the RTS within the PEIR/ES.

Biodiversity is intrinsically linked with many other topics and therefore this
chapter should be read in conjunction with the other relevant topic
Chapters, particularly Chapter 6: Air Quality (in relation to habitats and
species sensitive to changes in air quality, including dust), Chapter 14:
Noise and Vibration (in relation to species sensitive to noise Chapter 12:
Landscape and Visual Amenity and Chapter 18: Water Environment (for
effects upon the aquatic environment). It is also recommended to be read
in conjunction with the WFD re-screening (Appendix K) and HRA
screening assessment (Appendix N).

A summary of the key legislation, policy and guidance relevant to
biodiversity is provided in Appendix M.

Baseline Methodology

Information Sources

An extensive range of data has been collected for biodiversity using a
combination of desk-study data and surveys across the area within the
project boundary for EIA scoping and focussed, where necessary, on
specific species (see Section 7.2.3 for details of the ‘biodiversity study
area’ for EIA Scoping).

The area within the project boundary for EIA scoping includes some areas,
which have been recently added as part of landscape and green
infrastructure design work that have no habitat baseline information or
information from protected species surveys to inform this report. Desk
study and surveys undertaken to date are described below and future work
is described.
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7.2.1.3

7.2.1.4

7.2.1.5

The baseline information presented uses extensive desk-based research
of information collated from Environment Agency datasets, Surrey
Biodiversity Information Centre (SBIC), Thames Valley Environmental
Records Centre, Surrey Bat Group (SBG), West Surrey Badger Group,
Greenspace Information for Greater London, Environment Agency internal
INNS datasets (ID1803) and data from national repositories including
BIOSYS and the National Biodiversity Network. Site surveys/assessments
have also been (and continue to be) conducted to provide up to date
baseline information, and baseline information is available on request.

To date site specific ecological information has been gathered across
areas within the project boundary for EIA scoping through a series of desk
top studies and on-site Phase 1 Habitat Surveys (P1HS) (GBJV, 2021d;
2021e), P1HS Validation surveys and UK Habitat classification (UKHab)
surveys with associated habitat condition assessments. The latest reports
have been completed in 2021 (eCountability, 2021 and GBJV 2021f;
2021g; 2021h; 2021i; 2021j; 2021k; 20211).

A list of all the biodiversity surveys undertaken to inform the baseline
across varying extents of the area within the project boundary for EIA
scoping, are noted below, further information on these surveys can be
found in Appendix F:

e P1HS (including hedgerows);

e UK Habitat Classification Survey;

¢ River Condition Assessment (RCA);

e Bats;

e Badger;

e Botany/National Vegetation Classification;
e Dormouse;

e Oitter,

e Water Vole;

e Great Crested Newt;

e Reptiles;
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7.2.1.6

7.2.1.7

7.2.1.8

e Breeding Birds;

e Wintering/non-breeding Birds;
e Terrestrial Invertebrates;

e Hairstreak Butterflies;

e Stag Beetle;
e Fish;

e Phytoplankton;

e Zooplankton;

e White Clawed Crayfish;

e Macrophytes (including INNS);

e Phytobenthos (diatoms);

e Aquatic Invertebrates (including INNS); and

e Terrestrial (T-INNS).

The baseline information gained from desk study and on-site observations
have been analysed and presented in report formats, which are
summarised in Section 7.3.

Given the mobility and nature of certain species, several of the above
surveys are potentially out of date and/or need to be expanded to consider
the full area within the project boundary for EIA scoping.

With regards to validity of terrestrial biodiversity surveys, the approach
being undertaken is that surveys less than two years old will not typically
be repeated across the whole area within the project boundary for EIA
scoping, as the habitats and species distribution is not likely to
substantially change within the anticipated two years from survey to DCO
application submission. Guidance from the Charted Institute of Ecology
and Environmental Management (CIEEM) (Advice Note on the Lifespan of
Ecological Reports and Surveys, April 2019) supports this approach to
survey validity, however, guidance for specific species varies depending
on the mobility and nature of the species.
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7.2.1.9

7.2.1.10

7.2.1.11

7.2.2

7.2.2.1

7.2.2.2

CIEEM’s Advice Note on the Lifespan of Ecological Surveys (online)
recommends that terrestrial and aquatics biodiversity survey data, that will
be over two years old at the time of submitting the DCO application,
should be repeated in the closest available season and then the data
combined with earlier survey data to enable a complete, accurate and
robust evaluation which will inform the EIA, HRA and WFD compliance
assessment.

Therefore, surveys are being updated where appropriate prior to
submission of the DCO application and will be reported upon in the ES.

It is also anticipated that pre-construction surveys may be required, but the
detail of these will not be fully known until the EIA and associated
assessments are complete. The ES and any other mitigation and
monitoring documentation that may need to be produced for the DCO
application will provide more detail on the nature of required pre-
construction surveys.

Stakeholder Engagement

This section details the stakeholder consultation that has been undertaken
to date. Relevant feedback has been given full consideration and
incorporated into the design, data gathering, and assessment of
biodiversity features where applicable.

Feedback received from consultation on EIA Scoping and draft
assessment methodologies

Surrey County Council in their capacity as a regulator provided a Scoping
Opinion on the EIA Scoping Report submitted for the project under the
Town and Country Planning Act in 2017, which contained biodiversity
related comments from relevant combined LPAs, wildlife trusts and NE.
The previous Scoping Opinion includes the following key comments in
relation to biodiversity:

e With reference to the construction phase, NE highlighted the need for
the project to demonstrate compliance with relevant legislation
protecting sensitive sites and species. NE also asked that greater
detail be provided about the biodiversity benefits that it is anticipated
will be delivered by the project. This has been taken onboard and
further detail will be provided through the Defra BNG metric calculation
and other reporting on biodiversity outcomes;
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e Surrey County Council’s ecologist recommended that further survey
and assessment work is required with reference to terrestrial
invertebrates. They also advised that with reference to the proposals
for habitat enhancement, account should be taken of the relevant
Biodiversity Opportunity Area (BOA), and their associated Policy
Statements, which could help to inform the design of the HCAs. This
has been taken onboard and further terrestrial invertebrate surveys are
being undertaken. Additionally, opportunities to enhance habitat and
connect into the wider landscape are being considered as part of
landscape and green infrastructure optioneering (discussed further in
Section 4.1.5);

e Surrey County Council’s ecologist recommended that an index of the
habitat and species surveys be provided, identifying in each case the
date of the survey, its spatial extent, and the time period for which it
could be considered valid (e.g. two years, three years, etc.), to ensure
that planning decisions are being informed by the most up-to-date
information;

e The Berkshire, Buckinghamshire & Oxfordshire Wildlife Trust
recommended that further surveys and assessment work is required
with reference to the potential for effects on fragmentation of terrestrial
habitats used by Great Crested Newt. It also advised that the
assessment of cumulative ecological effects should include
consideration of the proposed expansion of Heathrow Airport in
relation to bird strike and, other habitats and species of conservation
interest. This will be provided as part of the ES;

e The Surrey Wildlife Trust recommended that with reference to the
proposed habitat creation, reference should be made to the Surrey
Nature Partnership’s adopted objectives and targets in the relevant
BOA policy statement. As above, opportunities to enhance habitat and
connect into the wider landscape are being considered as part of
landscape and green infrastructure optioneering (discussed further in
Section 4.1.5); and

e The Surrey Wildlife Trust also recommended that the assessment take
account of the likely presence of Nathusius’ pipistrelle, and that the
habitat creation proposals take account of the historic land
management practices encountered in the Thames floodplain and
seek to create wet/seasonally flooded grasslands in low lying areas,
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and lowland dry acid grasslands in more elevated locations. This will
be considered further as part of the landscape and green infrastructure
design optioneering process.

7.2.2.3 A further iteration of the EIA Scoping Report was issued to the MMO in
2018. Feedback received in relation to biodiversity included:

e The MMO provided responses noting that consideration should be
given to the potential impacts of the project on Richmond Park SAC,
Bushy Park SSSI and Home Park SSSI and regarding the potential for
introduction of INNS and an appropriate assessment should be
undertaken including details of mitigation and consideration of
materials and equipment used on site. Comments also noted that
effects of accidental spillage/runoff from stored chemicals and fuel can
be scoped out as mitigation is sufficient to protect benthic ecology from
spill or release;

e With regards to fish ecology and fisheries, the MMO noted:

O

River Thames
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Potential impact of works on fish spawning areas due to silt
smothering/sediment disturbance. Advised to contact the Centre
for Environment, Fisheries and Aquaculture Science or
Environment Agency (in their capacity as a statutory consultee) to
identify appropriate information relating to these receptors to
ensure that assessment is appropriate;

The ES must demonstrate no adverse effect on fisheries during
and after construction;

The ES needs to demonstrate coffer dam construction has been
considered in detail in order to reduce risk of impact on aquatic
fauna;

Consideration to be taken of noise and vibration on fish.
Unexploded Ordnance (UXO) clearance certification is required
before piling/clearance can start — must be discussed in ES;

Appendix to ES should include fish surveys; and

MMO deems mitigation measures in the pre-app document
(Section 8, Table 8.2) to be sufficient.
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7.2.2.5

7.2.2.6

1.2.2.7

7.2.2.8

Surrey County Council in their capacity as a regulator was provided the
opportunity to provide informal feedback on the draft EIA methodology for
the biodiversity topic in 2019. Comments from Surrey County Council’s
Principal Environment Assessment Officer in relation to biodiversity asked
for the following:

e More detail on which biodiversity receptors would be affected in each
LPA borough, and on the justification of scoping out effects on Great
Crested Newt;

e More detail on the point in time at which further survey work on each
relevant biodiversity receptor would need to be undertaken for
information to remain valid for the DCO submission; and

e Reference to policies relevant to biodiversity in the adopted Surrey
Minerals Plan (Core Strategy DPD) (2011), Surrey Waste Plan
(2008/09) and the Emerging Surrey Waste Local Plan (Submission
version, January 2019).

Feedback received from pre-application consultation under the Town
and Country Planning Act

Pre-application consultation was undertaken in 2019 with Surrey County
Council (in their capacity as a statutory consultee), LPAs, GLA, and
Environment Agency Sustainable Places.

The GLA noted that biodiversity impacts should be fully assessed, then
safeguarded, mitigated and improved.

The RBWM and the LBRUT commented that where effects on biodiversity
occur within their boroughs, they would want mitigation and enhancement
to also occur within their borough. The LBRUT also stated that it was not
clear how much demolition would be undertaken at Teddington Weir and
what the effects on adjacent habitats and species would be. It requested a
Preliminary Ecological Appraisal (PEA), ecological enhancement plan, and
full lighting details for construction and operation works at the Teddington
and Molesey Weirs and associated site compounds.

EBC noted that at Desborough Island tree planting is to be avoided at all
costs with priority given to retention of existing meadow landscape and
appropriate species.
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7.2.2.9 The Environment Agency National Sustainable Places team provided pre-
application feedback in 2019. Feedback noted the following:

The project should, in accordance with Paragraphs 170 and 175 of the
NPPF, contribute and enhance the natural and local environment by
minimising impacts and provide net gains for biodiversity. Sustainable
Places also noted that assessment of sites designated for nature
conservation will be required and that some sites may require an HRA,;

Under the Salmon and Freshwater Fisheries Act 1975 and The Eels
Regulations 2009, fish and eel passage must be maintain and
facilitated. Multi-species passes are the preferred method,;

Habitat mitigation should be provided where habitat is being lost in the
first instance, only where this is not feasible should offsite mitigation be
considered,;

Article 4.7 (now Regulation 19) derogation agreements for impacts on
WFD waterbodies will require substantial working through. It was also
gueried whether the main Thames reach (Egham to Teddington) had
been considered to require an Article 4.7. The Thames Upper
waterbody (GB530603911403) should be reassessed for impacts
given it is particularly sensitive to water quality issues and the impact
on fish species;

In order to protect the Thames and associated wetland features, a 10
m minimum ecological buffer must be required to be retained or
restored between the top of the riverbank and any development of
open green spaces, including lighting and storage of materials;

Online lakes, in particular the gravel pits will change from being
oligotrophic (low nutrient) to eutrophic (high nutrient) ecosystems.
There could be an impact on the carp fisheries through nutrient
enrichment and escapement of fish, plus a possible increase in algae,
a decrease in zooplankton and an increase in silver fish;

INNS interacting with the system will require assessment. There is a
risk of invasive species becoming widespread through the new
wetland systems and online lakes;

It needs to be demonstrated that the augmented flow will not have an
impact of the main River Thames WFD status during periods of lower
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7.2.2.10

7.2.2.11

flows. Low flow impacts need to be fully assessed, particularly on the
ecology and water quality of the River Thames in the depleted reaches
between the intake and outfall of each channel section and in the
reach between the Runnymede Channel outfall and the Spelthorne
Channel intake upstream;

e It would be prudent to understand the potential impacts of the
augmented flow, and design mitigation that can be adapted if
necessary, based on monitoring;

¢ Consideration should also be given to reed beds as a sink for nutrients
in the channels and online lakes;

e The spillway into the Thames, upstream from Chertsey Weir must be
designed as a backwater habitat during normal conditions to offer
connectivity for fish; and

e Abbey River should be lined with gravel (ideally sourced from
excavations in the project) to provide fish spawning habitat, plus Abbey
Chase Weir will need to be removed or a multispecies fish pass
installing.

Other topic specific engagement

Engagement on biodiversity has been ongoing with stakeholders over
several years. Engagement with Environment Agency Fisheries,
Biodiversity and Geomorphology teams, the Surrey County Council
ecologist and NE has informed the data-collection required to inform both
the EclA and HRA. This has included discussions regarding the validity of
survey data and the target to achieve BNG for the project. In addition,
other ecological organisations have attended meetings and stakeholder
workshops; these include the Wildfowl and Wetlands Trust, Royal Society
for Protection of Birds (RSPB), local wildlife trusts and LPA
ecologists/biodiversity advisors. Further specific/ongoing stakeholder
engagement will be undertaken where necessary throughout the project
programme.

Environment Agency National Permitting Service pre-application
feedback on water related consenting

Feedback was received from the National Permitting Service in 2020 in
response to a pre-application request for advice on water related consents
submitted in 2019. The feedback relating to biodiversity largely mirrored
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7.2.2.12

7.2.2.13

7.2.2.14

7.2.2.15

the feedback from Sustainable Places. In addition, early involvement of the
Environment Agency and national fish specialists was recommended at
the design stage, as certain details will need to be included on the water
resources licence. Application for a formal fish pass approval to the
National Fish Pass Panel will also be required. Consideration must also be
given to the competing legislative responsibilities to maintain water
through the fish passes, while not causing derogation of protected rights
on the River Thames and impacting lawful users.

Engagement on survey validity

The Environment Agency Fisheries, Biodiversity and Geomorphology
team, NE, Surrey County Council, EBC and the LBRUT have indicated
their agreement with the approach to validity of surveys noted above,
however, given changes to the project design, further consultation will be
undertaken to confirm this. Other LPAs were also consulted on this
proposed approach to survey validity but did not provide a formal
response. Other engagement with NE

Engagement with NE has been ongoing as part of the HRA since 2015. An
initial HRA screening was produced in 2017 in dialogue with NE,
determining no likely significant effects on the interest features of the
SWLW SPA. NE provided a letter of support for this determination. Due to
project design changes and amendments through case law the HRA is
being revisited, and dialogue is ongoing with NE on this matter. To date,
an updated HRA screening assessment has been completed, a summary
of which has been presented to NE, and is included in Appendix N.

In undertaking the BNG calculations for the RTS, the project team has met
with NE on several occasions since 2017 to discuss applicability and use
of the Defra Biodiversity Metric.

Engagement informing design

Extensive engagement has been undertaken with stakeholders since
2015, to consider biodiversity factors in the development of the design, in
particular:

e Flood channel alignment in proximity to Thorpe Hay Meadow SSSI -
As noted in Chapter 4 (Project Description and Alternative Options
Considered), the preferred alignment was selected to avoid the SSSI
whilst minimising land take from residential dwellings, following
engagement with NE and the Surrey Discussion Group in 2016;
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e Augmented flow - As noted in Chapter 4 (Project Description and
Alternative Options Considered), as a result of assessment and
discussion with key stakeholders such as the Environment Agency and
water companies, an augmented flow of up to 1.5m?/s is proposed.
Further assessment of how this flow will affect different biodiversity
features will be undertaken in consultation with key stakeholders with
the final decided flow rate reported on and assessed in the ES,
however for Scoping purposes up to 1.5m?/s has been assumed; and

e Biodiversity mitigation and enhancements — a large number of
responses have been made by stakeholders to date through
Discussion Group workshops, public exhibitions, and other
engagement in relation to enhancement of the natural environment
and landscape focussing on topics such as habitat enhancement,
protected habitats, wetland habitat creation and bird conservation.
Some of these suggestions were taken forward into the design of the
project (discussed further in Sections 4.1.7 and 4.1.9) and will be
developed further as part of landscape design optioneering (in liaison
with stakeholders).

7.2.3 Study Area

7.2.3.1 For the purposes of identifying biodiversity features that need to be
considered, a series of study areas were projected around the project
boundary for EIA scoping. Each study area represents a Zone of Influence
of the project for different ecological features, as outlined in CIEEM, 2018.

7.2.3.2 All of the study areas used are described below:
Habitats and Flora:
e The area within the project boundary for EIA scoping.

All fauna species and statutory and non-statutory designated nature
conservation sites:

e 2km around the project boundary for EIA scoping or the extent of the 1
in 100 year floodplain (i.e. the area with a one per cent chance of
flooding in any given year) affected by the RTS whichever is greater.

Additional HRA study areas:

e 10km around the project boundary for EIA scoping for SPA, SAC,
potential/candidate (p/c) SPA, possible /candidate (p/c) SAC, Ramsar
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7.2.3.3

7.3

7.3.1

7.3.1.1

7.3.1.2

or proposed (p) Ramsar sites with mobile species as the qualifying
features, such as bats (maternity and hibernation roosts), wintering
birds, and those sites that have a potential hydrological connection to
the project boundary for EIA scoping, that would require consideration
under the HRA,

e 20 km buffer to capture otter foraging grounds (DMRB, 2009); and
e 30 km buffer to capture sites where bats are the qualifying interest.

The project boundary for EIA Scoping, 2km and 10km study areas are
shown on Figures 7-1 and 7-2 in Appendix A, whilst all of the above,
including the 20km and 30km study areas are shown on maps provided
within the HRA Screening Assessment (Appendix N).

Baseline

Existing Baseline

Designated Sites

The biodiversity study area is crossed by a matrix of lakes (largely former
gravel pits restored to open water habitats following the end of extraction
works). St Ann’s Lake, within the project boundary for EIA scoping, and
Wraysbury Reservoir and Wraysbury 2(N) within 100m of the project
boundary for EIA scoping are waterbodies forming part of the SWLW SPA
and Ramsar site that have been screened in for further consideration
within the HRA Screening Assessment (Appendix N). All these sites
support internationally important numbers of overwintering gadwall Mareca
strepera and shoveler Anas clypeata. These species also overwinter on
other lakes within the biodiversity study area that are not formally part of
the SPA but are recognised as being supporting sites given their use over
winter. A total of 17 ‘supporting’ lakes have been screened into the HRA
Screening Assessment and are shown on figures in Appendix N.

In addition to the SWLW SPA and Ramsar site, there are a further five
statutory designated sites; Dumsey Meadow SSSI; Wraysbury Reservoir
SSSI; Thorpe Hay Meadow SSSI; Thorpe Park Nol Gravel Pit SSSI and
Ham Lands Local Nature Reserve (LNR) and 18 non-statutory designated
sites for nature conservation within the project boundary for EIA scoping.
There are a further 18 statutory and 82 non-statutory designated sites for
nature conservation wholly or partially within 2km of the project boundary
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7.3.1.3

7.3.1.4

7.3.1.5

7.3.1.6

7.3.1.7

7.3.1.8

7.3.1.9

for EIA scoping, and one statutory site present within 30km of the project
boundary for EIA scoping which has bats as a qualifying feature; the Mole
Gap to Reigate Escarpment SAC.

There are no additional existing or potential/proposed/candidate SPA,
SAC, or Ramsar sites that contain groundwater dependent terrestrial
ecosystems, designated for mobile species as qualifying features, or otters
within their relevant HRA study areas (see Appendix N).

A summary of statutory and non-statutory designated nature conservation
sites, including their reasons for designation, is provided in Appendix E.

Habitats and Flora

The area within the project boundary for EIA scoping is heavily disturbed
by quarrying activities, which are still ongoing in places. The old quarries
have been used for landfill or have been restored to a series of
interconnected lakes. River and lake waterbodies contribute to much of the
biodiversity of the area.

Existing habitats within the project boundary for EIA scoping include; open
mosaic (former landfill), a series of interconnected lakes (former gravel
workings), wet woodland, lowland mixed deciduous woodland, neutral
grassland, modified grassland, mixed scrub, running water (ditches,
streams, rivers), hedgerows, lines of trees and individual trees. These
habitats and their associated species / populations have been mapped in
accordance with UKHab (eCountability, 2021) and described in the
respective P1HS Validation reports (GBJV 2021f; 2021g; 2021h, 2021i;
2021j; 2021k and 2021l) and PH1S Validation Maps (GBV 2020h; 2020i;
2020j; 2020k; 20201; 2020m).

Eight Habitats of Principal Importance (HPIs) lie within the project
boundary for EIA scoping; open mosaic on previously developed land, wet
woodland, river, lowland mixed deciduous woodland, hedgerow, eutrophic
standing water, pond and reedbed (eCountability, 2021).

The following paragraphs describe some of the existing most
frequent/widespread habitats within the project boundary for EIA scoping:

Lakes

Standing water (lakes) accounts for a significant percentage of the habitat
cover within the project boundary for EIA scoping. Many of these
waterbodies are the result of restored gravel and sand extraction pits. All
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7.3.1.10

7.3.1.11

7.3.1.12

7.3.1.13

7.3.1.14

of the water bodies are likely to support a diversity of aquatic life including
fish populations of varying sizes and assemblages (further detail is
provided below). The margins of many of the lakes are dominated by
willow tree species forming broadleaved semi-natural woodland. Where
breaks in the woodland reduce shading, species such as reedmace,
branched bur-reed, and common tall herbs are dominant.

Watercourses

RCAs were carried out in 2020 (GBJV, 2020) using the MoRPH5
methodology to assess the naturalness of the river channel and
riverbanks, in accordance with the requirements of the Defra BNG metric.
The majority of the watercourses including the River Thames (a Priority
River), are in poor and fairly poor condition (with the exception of two
discreet sections of the Abbey River which are in moderate condition).
Presence of artificial features, invasive species and lack of riparian and
marginal vegetation were the primary factors affecting the low condition
scores.

Woodland

Lowland mixed deciduous, wet, and other broadleaved woodland habitats
have colonised the narrow margins around and between many of the
lakes, streams and road, forming a series of connecting corridors across
the landscape.

Willow species dominate large proportions of the woodland habitats
present, particularly those in close proximity to water. In places there are
clusters of mature pedunculate and sessile oak that are likely to be the
remnants of field boundaries and woodlands present prior to the quarries.
Other frequent woodland species include common alder, hawthorn,
sycamore, and ash.

The woodland areas on islands in the River Thames tend to be dominated
by immature sycamore and ash, whilst the island at Teddington Weir is
dominated by immature willow, ash, hawthorn, elder, apple, and some
planted oak.

Open Mosaic of Previously Developed Land

Large areas of open mosaic of previously developed land are present; this
is deemed a HPI that is indicative of former landfill and brownfield sites.
Littleton Lane, Drinkwater Pit (both are potential HCAs) and Manor Farm
situated near the proposed Spelthorne Channel alignment are dominated
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7.3.1.15

7.3.1.16

7.3.1.17

7.3.1.18

7.3.1.19

7.3.1.20

by open mosaic. This habitat type is of high ecological value for wildlife,
supporting a range of terrestrial invertebrates and nesting birds including
ground nesting species.

Modified Grassland

Modified grassland is present in several locations, including in proximity to
the proposed alignment of the Runnymede Channel, and is the dominant
habitat type in four of the potential HCAs. These species poor grassland
types are indicative of the intense human usage and management, usually
found in close proximity to urban areas, facilities, and recreational areas.
Although species poor botanically, these grasslands can still provide
potential habitat for protected species. Namely, within marginal habitats
and landscape features such as rank grassland, which support
amphibians, reptiles, nesting birds and terrestrial invertebrates.

Neutral Grassland

The areas of both semi-improved and unimproved neutral grassland in
proximity to the proposed alignment of the Runnymede Channel provide
supporting value for terrestrial invertebrates, birds, reptiles, and have a
high biodiversity value compared to many other habitats within the project
boundary for EIA scoping. These include Thorpe Hay Meadow SSSI, one
of the last remaining unimproved hay meadows in Surrey.

Other Habitats of Ecological Value

Other habitats of note or of value for species within the project boundary
for EIA scoping include the following:

Ephemeral / short perennial habitat which can potentially be of value to
species including some ground nesting birds and reptile species where
succession within this habitat has resulted in a suitable vegetation
structure.

Species poor and species rich hedgerows which provide suitable habitat
for a variety of fauna species including birds, and typically contain native
flora species.

Scattered and dense scrub is also present throughout, along the margins
of roads, railways, waterbodies and within some of the old landfill sites,
especially at Manor Farm. Blackthorn provides an important habitat for
brown hairstreak butterflies which are confirmed present in several places
across the area within the project boundary for EIA scoping.
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7.3.1.21

7.3.1.22

7.3.1.23

7.3.1.24

7.3.1.25

The existing built structures, (including bridges and culverts) and individual
trees have potential to support roosting and foraging bats and breeding
birds. The culverts also provide a dispersal corridor for a range of species.

The P1HS and their associated desk study identified suitable habitats for
the following protected or notifiable species including: bats, otters,
badgers, hazel dormouse, water vole, breeding and over wintering birds,
Great Crested Newt, reptiles, fish, eels, aquatic, and terrestrial
invertebrates, and identified the potential for INNS. Summaries for
individual species are provided below.

Protected and Notable Species

Badgers

Incidental records of badgers were recorded during the 2020 P1HS
Validation survey (GBJV, 2021n), which indicates the presence of at least
one main badger sett and several outlier setts within the project for EIA
scoping.

Bats

Suitable habitat for roosting, foraging and commuting bats is present
across the area within the project boundary for EIA scoping. An updated
bat Preliminary Roost Assessment (PRA) (including ground level trees
assessments, tree climbing surveys, bat emergence and transect surveys)
(BL Ecology, 2021) and transect surveys) found evidence of eight species
of bat: brown long-eared, soprano pipistrelle, common pipistrelle,
Nathusius’ pipistrelle, noctule, Leisler’s, serotine, and Myotis sp. Surveys
also found likely roosts for soprano pipistrelle bats in buildings and
structures plus climbing inspections of trees to date have found
approximately 200 trees have potential for roosting bats.

Hazel Dormouse

The P1HS Validation survey undertaken for EIA scoping (GBJV, 2022)
indicated potentially suitable hazel dormouse habitat was present at four
locations. Hazel dormouse surveys were carried out in accordance with
Bright 2006, but no evidence of this species was recorded. This is
consistent with the desk study where the local records centres also did not
return any records.

River Thames

Scheme

Page 120



Environmental Impact Assessment Scoping Report

7.3.1.26

7.3.1.27

7.3.1.28

7.3.1.29

7.3.1.30

Otters

Substantial otter activity has been confirmed within the project boundary
for EIA scoping and it appears that local otter populations have expanded
into the Lower Thames since a previous survey in 2017. Records indicate
otters have previously been recorded at various locations across the
biodiversity study area. At present further otter surveys are ongoing to
understand the usage of certain locations within the project boundary for
EIA scoping. These surveys will inform species specific avoidance and
mitigation strategies.

Water Voles

No evidence of water voles was recorded during desk top studies (GBJV,
20210) or from site surveys which focused upon 15 suitable habitats within
the project boundary for EIA scoping. Mink, a predator of water voles, was
recorded within several waterbodies, during the 2021 water vole and 2022
otter surveys, which may indicate why water voles are likely absent in this
part of the catchment.

Great Crested Newt

No evidence of Great Crested Newt has been found from records centre
data and surveys completed to date (GBJV 2021b).

Reptiles

Low populations of grass snake Natrix helvetica have been recorded in
surveys for reptiles undertaken in suitable locations within the project
boundary for EIA scoping (AECOM, 2021a and GBJV, 2021m) to date.
These results are largely consistent with the desk study which returned
records of reptiles including grass snake and slow worm.

Breeding Birds

The area within the project boundary for EIA scoping has various suitable
habitats for breeding birds that are of local importance for bird species
conservation. Surveys for breeding birds conducted between April and
June 2021 (AECOM, 2021b, APEM, 2021a) found that breeding
assemblages predominantly comprised common and widespread species.
Various specially protected and notable species were recorded including
Cetti's Warbler Cettia cetti and kingfisher Alcedo atthis (listed on Schedule
1 of the Wildlife and Countryside Act, 1981 (as amended)). Song thrush
Turdus philomelos were also recorded, which is a species included on the
Birds of Conservation Concern (BoCC) Red List and (SPI).
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7.3.1.31

7.3.1.32

7.3.1.33

7.3.1.34

7.3.1.35

Terrestrial Invertebrates

There is an extensive array of terrestrial invertebrates within the project
boundary for EIA Scoping (JBA Consulting, 2020 and 2021a). Over 1000
terrestrial invertebrate species have been identified from surveys
completed to date. Of the 86 species of nature conservation status
recorded in surveys completed in 2021, four are SPI; money spider
Agyneta mollis, picture-winged fly Dorycera graminum, digger wasp
Cerceris quinquefasciata; and small heath, a butterfly, Coenonympha
pamphilus, and a further 14 identified species are considered Nationally
Rare.

Important habitats for terrestrial invertebrate species assemblages include
grassland, scattered scrub including woodland edge, reed-fen (including
transitional), drier grasslands, open mosaic habitats and secondary
woodlands.

An invertebrate survey (Jones, 2021) was carried out for the Environment
Agency on 15 targeted sites along the Thames floodplain in West London.
Each site was visited on a monthly basis between April and August 2021.

In summary:

e 665 species were recorded;

e One species was discovered new to Britain — a small ‘false’ click beetle
Dromaeolus barnabita;

e One species was discovered at its second British locality, a weevil
Lixus iridis. This insect was thought extinct in Britain until rediscovered
in Surrey in 2020; and

e Several nationally scare species were also found as well as various
very local and unusual species.

Blackthorn and elm habitats within the project boundary for EIA scoping
are of low to medium quality for white-letter hairstreak Satyrium w-album
and low to high quality for brown hairstreak Thecla betulae. Surveys have
identified brown hairstreak eggs in various locations (JBA Consulting,
2019 and 2021b).

A scoping survey for stag beetle Lucanus cervus was undertaken in 2019
(JBA Consulting, 2021a). Stag beetle is identified as a Nationally Scarce
species of nature conservation significance. No suitable habitat for stag
beetle has been noted within the project boundary for EIA scoping to date,
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although gardens adjacent to the boundary offer potentially suitable
habitat.

Terrestrial INNS

7.3.1.36 Plant and animal INNS are abundant within the project boundary for EIA
scoping. Seven terrestrial plant INNS have been recorded in previous
surveys (GBV, 2021f; 2021g; 2021n) for the RTS; Himalayan (Indian)
balsam, orange balsam, small leaved balsam, Japanese knotweed
Fallopia japonica, two types of cotoneasters spp. and giant butterbur
Petisites japonicus. Terrestrial INNS surveys are currently being
undertaken within the project boundary for EIA scoping.

Fish
7.3.1.37 Electric fish surveys conducted by APEM in 2019 on the tributaries and

minor watercourses within the project boundary for EIA scoping found a
range of common species in low numbers.

7.3.1.38 Additionally, the River Thames is regularly surveyed by the Environment
Agency fisheries team and Hull Institute of Fisheries, which provide a
yearly picture of the fish populations. The most recent Environment
Agency surveys (2020; 2021; 2022) have shown an increase in fish
populations within the catchment with a larger than expected population in
Mead Lake Ditch, reporting finding over 1200 individual fish in the 2022
surveys. Species recorded in the 2022 surveys included bleak, roach,
ruffe, trench, silver bream and perch, species generally expected to be
found in watercourses within the catchment. Fish surveys in watercourses
and lakes are currently ongoing.

Aquatic Macroinvertebrates and Macrophytes

7.3.1.39 Macroinvertebrates and macrophyte surveys have been conducted on
waterbodies directly or indirectly connected to the proposed Runnymede
and Spelthorne channels (APEM, 2022). The results of the survey are
summarised below:

e Where samples were collected macroinvertebrate species were
reported in low numbers and percentage cover of algae was also low;

¢ No nationally or locally important macrophyte taxa were recorded in
the summer of 2021;
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e The River Thames macroinvertebrate communities sampled in spring
and autumn were consistent with what is expected under Whalley
Hawkes Paisley Trigg, for this type of river;

e One notable mayfly species was recorded Caenis beskidensis in
spring 2021, upstream of Walton Bridge. This species is Nationally
rare. The previous records were all on the River Lugg, Herefordshire;
and

e No depressed river mussels were found during the surveys.

Phytoplankton and Zooplankton

7.3.1.40 Surveys were conducted in 2015 and 2016 for phytoplankton and
zooplankton and found a range of species typical of lake ecosystems.
Further surveys will be undertaken to validate these findings on all lakes,
still waterbodies and flowing waterbodies affected by the project.

Aquatic Invertebrate, Macrophyte and Fish INNS

7.3.1.41 A total of 38 aquatic INNS have been identified through data searches and
surveys (13 macroinvertebrates, 25 macrophytes) in waterbodies directly
or indirectly connected to the proposed Runnymede and Spelthorne
channels. Eleven of these species are high risk according to the WFD UK
Technical Advisory Group (UKTAG) list, while five species are moderate or
low risk. One horizon species, Dreissena rostriformis bugensis, which was
found at the Thames Middle site, is classified as ‘Waiting’ on the WFD
UKTAG list.

7.3.1.42 There is limited information on fish INNS within the project boundary for
EIA scoping, however environmental DNA surveys have concluded that
top mouth gudgeon is absent.

Aquatic Pathogens

7.3.1.43 There is no survey data for aquatic pathogens for the waterbodies located
within the project boundary for EIA scoping and surveys are proposed in
2022. Pathogens have been noted within waterbodies in the north of the 1
in 100 year flood plain (i.e. the area with a 1 per cent chance of flooding in
any given year).
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7.3.2

7.3.2.1

7.3.2.2

7.3.2.3

7.3.2.4

7.3.2.5

7.3.2.6

Future Baseline

Changes to the ecological baseline in the absence of the project, have
been considered and the predicted change is summarised within this
section.

Designated sites are afforded protection provisioned through the
legislative framework including the EU Habitats and Conservation of
Species Regulations 2017 (as amended). Whilst this legal protection
remains in place, the future baseline for these sites is likely to be
safeguarded, additionally supporting sites could receive greater protection
in future and therefore result in an improvement in local biodiversity in the
absence of the RTS.

Non statutory designated sites such as Local Wildlife Sites are usually
afforded protection through local planning policies. Larger landscape scale
strategies containing various designated and non-designated sites may be
identified as BOAs. As such changes to the future baseline of these sites
is likely to be positive.

The Surrey Biodiversity Action Reporting Project 2011-2020 (Surrey
Nature Partnership 2022), details various BOAs Policy statements, each of
which contain objectives and targets.

Habitats including lowland mixed deciduous woodland, wet woodland,
reedbed and lowland meadows are identified as EU Annex Il and afforded
legal protection under the EU Habitats and Conservation of Species
Regulations 2017 (as amended). As such, it's unlikely any significant loss
or change to these habitat types will occur. However, lack of management
including eradication and control of INNS may cause a degradation of the
habitat condition overtime.

HPIs, ancient woodland, ancient trees and veteran trees, whilst not
afforded legal protection, are conserved, and managed under local
planning policies. Strategic landscape strategies, including the Thames
Basin (National Character Area (NCA) 115), also recognises more
common habitats such as grassland as important, hereby providing a
platform that drives long-term retention, management, and enhancement.
The future baseline for these habitat types is therefore likely to be positive
with a potential improvement to habitat condition.
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7.3.2.7

7.3.2.8

7.3.2.9

7.3.2.10

7.3.2.11

7.3.2.12

Priority Rivers, including the River Thames and its tributaries, are subject
to long-term protection and management defined under local catchment
plans, ongoing management and mitigation provisioned under the WFD is
further likely to result in a positive future baseline for rivers.

A combination of legal protection, local planning policy and local
catchment plans are likely to safeguard priority habitats, present within the
project boundary for EIA scoping, one key exception is open mosaic of
previously developed land. Whilst this habitat is identified as an HPI
(eCountability, 2021), it is not identified as an important habitat within the
Surrey Local Plan or NCA 115. This habitat type is indicative of former
landfill and brownfields sites and is often under recorded or overlooked in
terms of its importance for biodiversity, particularly terrestrial invertebrates.

Open mosaic is a diverse habitat which requires long-term ongoing
management to retain its characteristic features (patches of bare ground,
inundation areas, patches of scrub, grassland mosaics). A lack of
protection and management will likely result in most of the open mosaic
habitat within the RTS succeeding to grassland or succumbing to
unsympathetic clearance to enable regeneration and expansion of urban
developments.

Protected species including bats, otters, badgers, reptiles, breeding birds,
fish including European eels Anguilla anguilla are afforded varying levels
of legal protection. These species groups are safe guarded through the
requirement for derogation licences, permits and consents for works which
could affect the species or their habitat. In the absence of the RTS it is
likely these species will continue to thrive in habitats across the RTS and
potentially expand their range and territories to maintain a favourable
conservation status.

Rare and notable species including hedgehogs, rare invertebrates, and
other aquatic species are often overlooked in terms of legal protection and
loss of habitat, control of INNS and human disturbance are the primary
factors likely to affect the success of these taxa in the future and in the
absence of the RTS, potentially resulting in local extinctions.

As per the long list projects considered for the Cumulative Effects
Assessment (Appendix L), it is noted that the baseline habitats and
associated species in proximity to Littleton North lake may alter prior to
construction of the RTS, given that the site owner, plans to carry out
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continued restoration of the former mineral workings at the site. Also,
Merlin Entertainment Ltd proposes partial infilling of small lake and
installation of a rollercoaster within the Thorpe Park complex from 2022-
2024, a small part of which lies within the project boundary for EIA
scoping. No other substantial habitat changes are anticipated within the
project boundary for EIA scoping in the near future.

7.3.3 Key Environmental Considerations and Opportunities

7.3.3.1 The main biodiversity considerations for the project include:

Availability of land for HCAs;

Numerous stakeholders involved;

Protected species and protected habitat constraints;
Hydrology/water quality and effect on aquatic species
Invasive species; and

The need to retain non-designated habitats, species/vegetation.

7.3.3.2 The main biodiversity opportunities to the project include:

Net gain for biodiversity;
Improve connectivity, networks and corridors;

Enhancement of existing habitats (including low-quality habitats) and
provision of new habitats;

Planting opportunities including native species planting including
marginal planting along the water bodies associated with the project;

Management and removal of invasive species; and

Health and wellbeing benefits to people being able to enjoy nature and
have opportunities to interact with local biodiversity.
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7.4 Likely Significant Effects Requiring Assessment

7.4.1 Construction Effects

7.4.1.1 Project activities and associated likely significant effects during
construction are identified below:

Bed lowering and river bank lowering have the potential to cause
adverse effects on protected and notable aquatic species and habitats
due to disturbance of river bed and river banks;

General construction activities and movement of vehicles, equipment
and site operatives have the potential to result in significant adverse
effects on the following features:

©)

Potential adverse effect on statutory designated and non-
designated sites, habitats, trees, protected and notable species
during construction due to vegetation clearance, soil compaction,
reduction in the availability of foraging and commuting habitat,
resting or breeding sites, habitat severance and fragmentation or
direct injury / death of species;

Potential adverse effect of disturbance on designated site features
(e.g. birds), terrestrial and aquatic habitats and terrestrial and
aquatic protected and notable species due to increase in noise,
vibration, lighting and visual disturbance from construction
activities;

Potential adverse effect on designated sites (i.e. Thorpe Hay
Meadow SSSI) or disturbance and displacement of protected and
notable species due to potential harm and nuisance caused by
generation of dust from construction activities; and

Spread of INNS resulting in adverse effects on designated and non-
designated terrestrial and aquatic habitats and protected and
notable species.

Construction works in and around water bodies have the potential for
adverse effects on aquatic habitats and protected/notable species in
water bodies through changes in the water quality (including
temperature), hydromorphology, flow regime or sediment processes
during construction;
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Aquatic INNS and pathogens management through chemical
treatment, removal or lowering of water levels in lakes has the
potential to result in adverse effects on aquatic habitats and protected
or notable species through changes in the water quality, levels,
hydromorphological, flow regime or sediment processes;

Dewatering of waterbodies, during construction (e.g. from earthworks,
channel excavation or drawdown of lakes for management of aquatic
INNS), which could be released to surface waters, potentially altering
hydrological regime in local surface water bodies, with subsequent
effects on and affecting aquatic and water dependent species
(including entrainment of small fish in pumps);

Demolition of built structures (buildings, bridges, culverts) could have
potential adverse effect of loss of bat roosts and bird nesting locations;

Transportation of waste/ materials and placement of non-hazardous
material offsite could result in the transfer of INNS, or in disturbance to
receiving habitats and species at the destination; and

Sheet piling along sections of the flood channel resulting in increased
sediment and damage to aquatic and riparian habitats where it
interacts with watercourses.

7.4.2 Operational Effects

7.4.2.1 Project activities and associated likely significant effects during the
operational phase are identified below:

Existence of the flood channel and other project components resulting
in a potential loss of aquatic habitats beneath flow control structures,
fish passes, capacity improvements at weirs, or for structures to
prevent transit of mobile species;

Fish pass creation and modification works may result in a potential
benefit on protected and notable aquatic species, due to improved fish
passage in the River Thames and tributaries, which will enable fish
and other aquatic mobile species to disperse more freely/unhindered;

Introducing an augmented flow and operational flow in the flood
channel (and intersected waterbodies) may result in potential changes
in water quality (e.g. from changes in suspended sediment, nutrient
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levels and scour of contaminated sediments) with subsequent adverse
effects on designated sites, aquatic habitats and protected and notable
aquatic species;

e Introducing an augmented and operational flow in the flood channel
(and intersected waterbodies) may result in a potential adverse effect
on designated sites, aquatic habitats and protected and notable
aquatic species resulting from infestation of lakes or marginal habitats
by new INNS and aquatic pathogens present in surrounding water
bodies and River Thames brought in by the augmented or flood flows.
Increased public usage of the channel (by canoes etc) could also
cause increased spread of INNS and aquatic pathogens, with resulting
effects on habitats and species;

e Change in land use from terrestrial to aquatic habitat through the
presence of the flood channel has potential adverse effects on
terrestrial habitats and protected and notable species due to reduction
in the availability of foraging and commuting habitat, resting or
breeding sites and habitat fragmentation;

e Potential beneficial effect of net gain in biodiversity during operation
via provision of enhanced or new habitats (and new habitat corridor);

e Provision of new areas of open green space and landscaping works
could cause disturbance of designated and non-designated habitats
and protected and notable species through increased public access;

e Creation of navigable sections of flood channel and presence of boats
using the new channel (most likely canoes or boats using mooring
facilities) may disturb water dependant habitats and species as well as
spread INNS and pathogens;

e Provision of habitat improvements and enhancements to existing lake
edges (edge shallowing) and creation of new wetland habitats would
enhance supporting habitats for wildfowl, including wintering birds
which are designated features of the SPA, fish, invertebrates and
macrophytes resulting in positive effects;

e Use of the flood channel and capacity improvements during times of
flood will result in effects on Thorpe Hay Meadow SSSI from changes
in nutrient enrichment. At Thorpe Hay Meadow SSSI, the project will
lower the groundwater level which will improve drainage in spring and
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7.4.2.2

reduce the incidence of flooding from the Mead Lake Ditch and
significantly from the River Thames. While the biggest effect on the
site is currently thought to be management, the potential significant
positive effects on flood reduction/improved drainage will be assessed
further;

Creation of flow control structures around St Ann’s Lake have potential
adverse effects on protected species (such as otters and eels) and
notable aquatic species due to altered habitat and creation of a barrier
to migration between St Ann’s lake and Abbey Lake and other existing
connections; and

Dredging or other possible management activities to reinstate the
design profile of the flood channel have the potential for adverse
effects on water quality due to the mobilisation of sediment and
pollutants, with subsequent effects on aquatic and water dependant
habitats and species.

The following potential operational effects are considered within the
surface water, groundwater and WFD sections of the ES, and draws on
the assessment of effects on key WFD biological indicators (such as fish,
macrophytes and macro-invertebrates) considered in this section:

Potential adverse and beneficial effect on the hydromorphology of
WFD and non WFD lakes;

Potential beneficial effect on hydromorphology and biology of WFD
and non WFD surface water (as a result of increased diversity of water
and flow dependent habitat);

Potential adverse effect on the flow, hydromorphology, water quality
and ecology of rivers (WFD, non-WFD and within surface water
safeguard zones) intersected by the flood relief channel through
operation of the project due to potential differences in flows, water
guality and biological conditions of the flood relief channel and the
downstream sections of these rivers; and

Potential adverse effect on water quality of WFD and non-WFD lakes
from the introduction of River Thames water (in normal conditions and
during floods) to previously unconnected lakes.
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7.4.3 Scoping of features

7.4.3.1 Those ecological features that are of greater importance than low or that
are subject to legal protection, will be scoped into the EIA where there is
potential for them to be affected by the activities above. Features of low or
negligible value are considered sufficiently widespread, unthreatened, and
resilient to project changes and will remain viable and sustainable. Impacts
to these features will be mitigated by good construction practice and the
overall BNG strategy.

7.4.3.2 Atthis stage, it is envisaged that the following features will be scoped into
the biodiversity assessment within the study areas defined in 9.3.3:

International and national statutory designated sites as well as sites
that could support designable feature ‘supporting sites’ within 2km or
the extent of the 1 in 100 year floodplain affected by the RTS where
greater (i.e. the area with a one per cent chance of flooding in any
given year), including: SWLW SPA and Thorpe Hay Meadow SSSiI;

Sites of Nature Conservation Interest (SNCIs);
HPIs;

Other terrestrial habitats (excluding HPIs);
Waterbodies (lakes, ditches, ponds);
Bats;

Otters;

Hazel dormouse;

Badgers;

Water vole;

Birds: Schedule 1 and SPA species;
Other breeding birds;

Great Crested Newt;

Reptiles;

River Thames

Scheme

Page 132



Environmental Impact Assessment Scoping Report

7.4.3.3

7.4.3.4

7.5

7.5.1

7511

e Fish (certain species) and eels;

e Nationally rare terrestrial and aquatic invertebrates including
freshwater pearl mussel, and stag beetle as Species of Principal
Importance in England; and

e Terrestrial and aquatic invertebrates including brown and white letter
hairstreak butterflies.

Macrophytes, phytobenthos, phytoplankton and zooplankton will be
considered under Lake and Rivers HPIs as ecosystem indicators.

At this stage, it is not possible to scope out any features, as surveys for
habitats and protected species have been focused on areas of land that
were included within previous iterations of the design. Additional areas of
land have since been included and now form part of the area within the
project boundary for EIA scoping. Consequently, all habitats will be
required to be re-assessed in terms of their suitability for bats, badger,
otters, terrestrial invertebrates including stag beetle, wintering and
breeding bird, reptiles, aquatic ecology, hazel dormice, water vole, Great
Crested Newt, White Clawed Crayfish, and stag beetle before these
features can be scoped out.

Effects Not Requiring Assessment

Construction Effects

Project activities and associated effects that are deemed not likely to be
significant during construction, and are therefore proposed to be scoped
out of the EIA, are identified below:

e Transportation of hazardous material from the major road network to,
and placement at, licensed sites offsite causing the transfer of INNS or
other effects upon biodiversity. An INNS management plan will be put
in place and all movement of hazardous material/ waste will by
licensed carriers and to sites with existing permits; and

e Potential adverse effects on designated sites, terrestrial and aquatic
habitats, or protected and notable species, from accidental spillage or
run-off from stored chemicals or fuel. A CEMP will be produced and
define control measures to minimise the risk of spillage.
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7.5.2

7.5.2.1

7.5.2.2

Operational Effects

Project activities and associated effects that are deemed not likely to be
significant during operation and are therefore proposed to be scoped out
of the EIA, are identified below.

Existence of capacity improvements at the River Thames weirs could
change the hydromorphological conditions downstream of the weir
(such as weir pools) causing potential adverse effect upon aquatic
habitats, protected and notable species. The changes to conditions
arising from the RTS works are expected to be within the scale of
natural changes caused by major flow events (a review of historical
bathymetric surveys conducted between 2002 and 2015 for the RTS
reveals that slight changes in depth occur around these features).
Measures have also been built-in to avoid the main weir pools. The
new structures at Sunbury Weir and Teddington Weir are downstream
of the main weir pools and the works at Molesey Weir are
approximately 250m upstream of the main weir pools;

Operational failures of flow control structures on channel, new weir
gates or fish passes not operating as planned could cause adverse
effects on soil erosion or water quality with subsequent effects on
habitats and protected and notable species (e.g. flooding of adjacent
habitat types and submerged badger setts, otter holts). There will be an
operating procedure for augmented flow and control structures which
will be managed by the Environment Agency post construction
(pursuant to the DCO) and subject to regular maintenance checks and
repair; and

Damage to habitats and disturbance to designated sites and protected
and notable species from general maintenance activities. It is
considered that good practice measures, including sensitive timing, will
be implemented to avoid effects and are therefore able to be scoped
out.

As discussed, above, any designated statutory or non-statutory sites more
than two km from the project boundary for EIA scoping or beyond the
extent of the 1 in 100 year floodplain (i.e. the area with a one per cent
chance of flooding in any given year) affected by the RTS (where greater)
that are not designated for mobile species, otters, bats or hydrologically
connected to the area within the project boundary for EIA scoping have
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7.6

7.6.1.1

7.6.2

7.6.2.1

been scoped out of the assessment; this is in accordance with CIEEM
guidance on zone of influences for ecological features.

Approach to Mitigation

This section should be read in conjunction with Chapter 5: Approach to
EIA Scoping, which sets out further definition for the DCO application
regarding primary (embedded) mitigation, secondary (additional)
mitigation, and tertiary (best practice) mitigation.

Construction

Secondary mitigation measures that are under consideration for the
construction phase are identified below. These are likely to be secured
through a mixture of DCO requirements and the CEMP:

e To minimise disturbance to internationally designated site interest
features maintain a buffer of at least 100m from designated sites, time
sheet piling to avoid the peak breeding and wintering bird time periods
as well as restrict the use of artificial lighting at night;

e Habitat creation, enhancements and dispersal corridors will be
undertaken in advance of the main works where possible, to mitigate
effects, avoid deficit (losses) of priority habitats and deliver BNG, using
the Defra Biodiversity Metric. Where habitat trading deficits occur, all
high and moderate distinct habitats will be mitigated through replanting
on site, or offsite through an offsetting provider where insufficient land
is available;

e An INNS management plan for both aquatic and terrestrial INNS will be
produced, detailing mitigation measures for each site to avoid or
minimise the spread of INNS and aquatic pathogens to designated
sites and other terrestrial and aquatic habitats. Mitigation regarding
pathogens in aquatic environments will be required and determined as
a result of the surveys and this may result in the requirement for
pathogen management plans to be produced alongside the INNS
management plan;

e Piling methods with minimal vibration and noise (i.e. non-percussive
methods) will be used wherever practical in order to avoid or minimise
disturbance to aquatic and terrestrial species;
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Noise barriers/screens will be erected around construction areas
located within close proximity to the SWLW SPA or where noise has
the potential to affect lakes and habitats, where Schedule 1 birds are
present;

Use of artificial lighting will be restricted one hour prior to dusk until one
hour prior to dawn in sensitive areas and will be directed away from
habitats and foraging routes to control light spill;

Install road underpasses and dry pipes to provide alternative means of
dispersal for terrestrial mammals, including otters and badgers.
Mitigation to be sited immediately adjacent to the existing dispersal
corridors;

Vegetation clearance will be timed to avoid the peak breeding seasons
and carried out in accordance with sensitive clearance methods e.g.
two stage clearance methods and destructive searches. Where species
specific derogation licences are required, defined mitigation measures
including vegetation clearance methodology will be detailed;

Demolition of buildings at the northern end of the Runnymede Channel,
existing bridges, culverts and/or the removal of trees will be timed to
avoid peak breeding and hibernation seasons for roosting bats as
appropriate. Where a roost is confirmed present and likely subject to
effects, a European Protected Species Mitigation Licence and/or Bat
Class Mitigation Licence (BMCL), derogation licence to be obtained
and works to be carried out in accordance mitigation measures defined
within the licence;

Demolition will be timed to avoid bird nesting season (March to August)
or pre-demolition bird surveys will be conducted to confirm absence of
nesting birds;

Include creation of linear habitats (hedgerows, ditches, road
underpasses, dry pipes, woodland, wetland) to mitigate for loss of
foraging resources, navigational features, transit corridors and places
of shelter;

Mitigation for effects on otters will be detailed within a European
Protected Species Mitigation Licence. Compensation measures are
likely to include provision of new artificial holts, planting of new
woodland and dense scrub habitats to provide shelter free from human
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disturbance. Provision of new road underpasses and dry pipes where
access through culverts is severed to prevent fragmentation;

Mitigation for effects on bats will be detailed within a European
Protected Species Mitigation Licence. Compensatory new roosts for
soprano pipistrelle bats to be provided within a built structure to
compensate for the loss of a soprano pipistrelle bat maternity colony.
Loss of other low significant roosts within trees to be compensated
through the provision of bat boxes on trees within existing woodland
habitats. Restrictions on timings for demolition and use of artificial
lighting will form part of the mitigation;

Mitigation for effects on badgers will be provided under a badger
licence including closures of existing setts and creation of new
compensatory setts across the project. Timings for sett closures will be
applied to avoid the breeding season;

Mitigation for effects on birds will include restrictions within 100m of a
Schedule 1 species and/or a qualifying species associated with the
SPA during the breeding and/or overwintering season. Lake edge
shallowing for qualifying species (gadwall, shoveler) and waders,
provision of artificial riverbank nest holes (kingfisher), enhancement to
open mosaic habitats (little ringed plover). Creation of wetland and
scrub habitats (Cetti’'s warbler). Provision of bird nest boxes for
passerine species;

Mitigation for effects on reptiles will include creation of compensatory
habitats (compost heaps located close to water) for grass snakes and
enhancements of existing terrestrial habitats;

Mitigation for effects on brown hairstreak butterflies will include
compensatory planting of blackthorn scrub (used for egg laying) and
enhancements to existing habitats;

Mitigation for rare/scarce terrestrial invertebrates will include avoidance
and creation of sparsely vegetated mounds within existing open mosaic
habitats. Long-term management of open mosaic habitats to retain
features of interest; and

Mitigation for rare/scarce aquatic invertebrates will include provision of
habitat for a variety of habitats including a range of flow dynamics and
slack water areas.
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7.6.3

7.6.3.1

7.6.3.2

7.6.3.3

7.7

7.7.1

7.7.1.1

7.7.1.2

Operation

Secondary mitigation measures that are under consideration for the
operation phase are identified below. These are likely to be secured
through a mixture of DCO requirements and compliance with various
operational management plans that may be developed:

¢ Undertake remediation action where the spread of aquatic INNS and
pathogens into adjacent habitat types occurs (or is above the level
deemed in excessive of natural occurrences);

¢ INNS and pathogen management implemented in accordance with the
INNS and pathogens management plan; and

¢ Ongoing habitat management of newly created habitats in accordance
with the habitat management and landscaping plans to be secured via
the DCO.

Alongside the above mitigation, it will be important to undertake post
monitoring surveys where required, to establish the ecological baseline
post construction and in accordance (where applicable) which species-
specific licences (possible examples being otter, bats, badger and birds).
Updated aquatic INNS and pathogens surveys to assess potential spread
into adjacent waterbodies will also be important.

There is also the opportunity to update the RCA surveys to assess if the
new channel habitat and other river reaches attain the target condition
score, and where necessary make further recommendations for
enhancement if target condition is not reached.

Assessment Methodology

Scope of Assessment

An EclA will be undertaken to assess the effects of the project on statutory
and non-statutory nature conservation sites, important habitats and legally
or notable species of flora and fauna (both aquatic and terrestrial), arising
from the construction and operation of the project.

CIEEM has published guidance on methods of assessing effects on
ecological features under Guidelines for Ecological Impact Assessment in
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7.7.1.3

7.7.1.4

7.7.1.5

7.7.1.6

the UK and Ireland: Terrestrial, Freshwater and Coastal (CIEEM, 2018),
and all ecological effects will be assessed in line with this guidance.

Consultation has also been undertaken and will continue with the relevant
stakeholders as the project proceeds (see Section 7.2.2. above and
Chapter 20: Stakeholder Engagement).

The methodology to assess effects of the potential spread of INNS and
aguatic pathogens is being discussed with Environment Agency specialists
and will include the following principles:

e Arrisk rating of species specific to the DCO application project
boundary will be developed;

e Widely distributed species will be scoped out;

e New introductions and species that have the potential to cause a large
effect to ecosystems will be identified. Targeted surveys may be
required to confirm distribution;

e The risk of spread of species caused by the project will be assessed;

e Whether species would have an effect on the waterbodies they may be
spread to will be assessed; and

e Mitigation, INNS management plan and monitoring identified.

HRA

As noted previously, an HRA is being undertaken due to the project’s
potential effects on National Site Network sites. National Site Network,
previously known as Natura 2000 sites, are a UK wide network of
designated habitat for a range of species and habitats e.g. SPAs, SACs
and Ramsar sites.

An HRA stage 1 screening assessment (Appendix N) concluded that the
project will have likely significant effects on the interest features of the
SWLW SPA and Ramsar site (populations of wintering and migrating
gadwall and shoveler), through potential direct effects or disturbance to
three lakes within the SWLW SPA and 17 further lakes within the study
area that have been identified as ‘supporting sites’). Therefore, an
Appropriate Assessment (AA) will be required in close consultation with
NE in respect of the RTS alone and in-combination with other plans and
projects. No likely significant effects on other European Sites within the
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7.7.1.7

1.7.2

7.7.2.1

71.7.2.2

7.7.2.3

HRA study area were identified in the HRA screening assessment and
these are therefore scoped out from further assessment.

Whilst the HRA is a separate standalone assessment, it will be undertaken
in co-ordination with the EclA for the EIA.

Significance Criteria

Determining the Importance of Ecological Features

The CIEEM guidelines uses the term ‘importance’ as opposed to
sensitivity in categorising ecological features. The CIEEM guidelines note
that the importance of features considers many factors such as:

e The importance and biodiversity value of the receiving habitat, for
example in terms of its relative extent, fragility (including its ability to
recover) and rarity;

e The nature and significance of any nature conservation designations
that apply to the receiving site/habitat; and

e The presence and sensitivity of any scarce, rare, protected or
otherwise notable species of flora and fauna.

The CIEEM guidelines also recommend that the importance of each
ecological feature is considered within a defined geographic reference.
The following geographical references will be used to determine the
importance of ecological features:

e International,

e UK/ National;

e Regional (South-East England);

e County (Greater London/Surrey);

e Borough (within a Borough Council area);
e Local (Parish/Neighbourhood); and

e Biodiversity Study Area

Example levels of importance of designated sites/habitats scoped into this
assessment are provided in the following bullet points below using a
defined geographical reference as per the CIEEM Guidelines (2018).
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7.7.2.4

Very High - Internationally important site e.g. SPA and SAC,;
High - Nationally important site e.g. SSSI and NNR;

Moderate - County/regional important site e.g. important large Local
Nature Reserve. HPIs at a county or regional importance e.g. large
areas of ancient woodland;

Low - Borough/local important site e.g. SNCIs, smaller Local Wildlife
Site or Local Nature Reserves. HPIs at a borough and local
importance e.g. small woodland areas; and

Negligible - Non-HPIs. Biodiversity study area only.

The importance of a flora and fauna species is more dependent on local
geographical context of the species population. As noted in the bullet
points below, where a species is protected but is relatively common in the
local area the importance may be reduced in that geographical context. If
the species is not common in the local area or on the edge of its range for
example, then the importance may be increased. Professional judgement
will be applied to determine species importance based upon the available
data and a rationale provided in the assessment.

Very High - Species protected under international legislation e.g. the
Habitats Regulations, interest species of a SPA and SAC,;

High — Species protected under national legislation e.g. Wildlife and
Countryside Act. Nationally important populations;

Moderate - Species, populations or assemblages considered
important above a local level. Likely to be one or more of the following:

o Species protected both as individuals and within nationally
important populations under national legislation e.g. Wildlife and
Countryside Act;

o SPI; and
o British red data list species.

Low - Species, populations or assemblages considered important at a
local level only. Likely to be one or more of the following:
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7.7.2.5

7.7.2.6

1.7.2.7

o Species protected under national legislation e.g. Wildlife and
Countryside Act and of local value;

o SPI;and
o British red data list species.
e Negligible - Widespread, common species.

Characterisation of Effects

In accordance with CIEEM guidelines, the potential effects of the project to
ecological features will be considered and will be characterised according
to the following parameters where applicable:

e Magnitude;

e Positive or negative;

e Complexity;
e Extent;
e Duration;

¢ Reversibility;
e Timing; and
e Frequency.

Magnitude of Change

The magnitude of a potential change in biodiversity will depend upon
whether it would cause a fundamental, material or detectable change to
the structure or function of ecological features upon which habitats and
species depend - including for example, available resources (such as food
and water, shelter and roost sites, breeding sites and corridors for
migration and dispersal), ecological processes (such as population cycles,
competition, predation and seasonal behaviour) and human influences
(such as the site’s management regime).

The criteria for assessing the magnitude of potential changes to
biodiversity are categorised as high, moderate, low, very low or none.
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7.7.2.8

7.7.3

7.7.3.1

7.7.3.2

e High — Effect on site integrity, in terms of coherence of ecological
structure or function. Effect on population/conservation
status/conservation objectives;

e Moderate — Effect on site’s ecological objectives. Risk of effect on
individuals but no likely effect on overall population;

e Low — A change from the baseline conditions. Neither integrity nor
ecological objectives of the site or population status compromised,;

e Very Low — A very slight change from baseline conditions which has
no observable change; and

e None - No change from existing baseline.

Positive and Negative Effects

Effects from the project can be positive or negative. For the biodiversity
assessment these are defined as:

e Positive - a change that improves the quality of the environment, or
slows/halts existing decline in quality or population, for example
increasing the extent of a habitat of conservation value; and

e Negative — a change that reduces the quality of the environment or
population, for example destruction of habitat or increased noise
disturbance.

Assessment of Overall Significance of Biodiversity Effects

Once a significant effect has been identified (i.e. it is considered likely to
affect the integrity/favourable conservation status of the ecological
feature), the assessment of the overall level of significance of the effect on
the receptor is produced by combining the sensitivity of the feature and the
magnitude of change.

The approach to determining significance in the biodiversity assessment
differs from the standard significance assessment methodology adopted
for this project, where the significance of an effect is based on three levels
of feature sensitivity. The biodiversity assessment uses five levels of
sensitivity in line with CIEEM (2018) guidance as shown in Table 7.1
below, which outlines the assessment of how the level of significance is
evaluated. After establishing the sensitivity of the feature and addressing
the magnitude of change, the overall effect to the feature can be
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determined as significant (major or moderate effects) or not significant
(minor or negligible effects).

Table 7-1: Assessment of Significant Environmental and Residual Effects.

Very High High Moderate Low Negligible
Sensitivity Sensitivity Sensitivity Sensitivity | Sensitivity

(International) | (National) (Regional/ (Borough/ (Study
County) Local) Area only)

High Major Major Major Moderate

VIR (Significant)  (Significant)  (Significant)  (Significanty TN
mzdiirtitdee Major Major Moderate Minor Negligible
g (Significant)  (Significant)  (Significant) g9

LOW Moderate Moderate
Magnitude (Significant)  (Significant) Minor Minor Negligible
very Low Minor Minor Negligible  Negligible  Negligible
Magnitude 919 g9 g9
No

None None None None None

Change

Construction/Operational Effects and Mitigation

7.7.3.3  The likely significant construction and operational effects to features
resulting from the project will be assessed using a combination of the
feature importance criteria and the significance criteria. Assessment of
effects (with primary and tertiary mitigation assumed to be in place) will be
presented initially. Any further (secondary) mitigation that may be required
to address any remaining significant adverse effects will be identified and
residual effects assessed with such additional secondary mitigation in
place as a second stage of the assessment.

7.7.3.4 Mitigation will follow standard best practice guidelines and the mitigation
hierarchy. It should be recognised that where possible the mitigation
strategy will be to ‘avoid and ‘minimise,” however due to various
constraints this will not always be possible. Licence applications will be
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7.7.4

7.7.4.1

7.8

7.8.1.1

7.8.1.2

7.8.1.3

sought as required and mitigation such as exclusion and translocation of
species, habitat manipulation, creation and enhancement will be
undertaken.

Assessment of Cumulative Effects

Other projects that are consented, likely to be consented or have similar
construction programmes may establish new or change existing ecological
receptors and result in new effects to receptors when combined with the
RTS. These may result in a change to the significance of effects. These,
together specific interactions with other topics (in-combination effects) will
be assessed within the ES using the approach as detailed in Chapter 19:
Cumulative Effects Assessment.

Assumptions and Limitations

All surveys have been conducted using methodologies based on applying
a reasonable survey effort to determine presence or likely absence of a
species within the survey area. The surveys are not exhaustive, and
therefore cannot determine the absence of a species as a total certainty.

At the time of writing not all of the area within the project boundary for EIA
scoping has baseline data. As such, new records will be requested and
further surveys undertaken to inform the ES and due to this limitation, all
features are scoped in at this stage.

General limitations that were common occurrences during the surveys to
date are noted below. Further detail on assumptions and limitations can be
found in the respective species reports:

e Access issues, landowner refusals, no access to certain areas and
other access related constraints (due to Health and Safety,
impenetrable vegetation, unpassable land e.g. quicksand, deep silt or
water, and proximity to high-speed roads);

e Time constraints (including time-specific deadlines due to consents
and land agreements for certain sites and seasonality of species and
surveys);

e Desk study data being dependent on people and organisations having
submitted records for areas of interest which means there may be a
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lack of records for a particular species or records for a particular
species which may now not occur in the biodiversity study area; and

e Mobile species (such as reptiles amongst others) potentially moving
into the biodiversity study area after the surveys have occurred.

7.8.1.4 Despite the limitations, the desk study and surveys are still considered to
deliver a good initial assessment of the baseline to inform the EIA
Scoping. The limitations are not deemed severe enough to significantly
affect the outcomes described within this report.

7.8.1.5 Most of the current limitations will be reduced by the time the ES is
produced through the ongoing survey effort. As such, is it expected that
overall the limitations are not likely to significantly affect the EclA.
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8
8.1

8.1.1.1

8.1.1.2

8.1.1.3

8.1.1.4

8.1.1.5

Climatic Factors

Introduction

This chapter describes the scope of the assessment in relation to climatic
factors. It outlines the baseline conditions, the likely significant effects of
the project and mitigation measures proposed to alleviate these. It also
outlines the methodology that will be used for the assessment of potential
climatic factors effects arising from the construction and operation of the
RTS within the ES.

The assessment will consider the effects the RTS has upon the UK’s
ability to meet science based targets for climate change (aligned with
limiting global temperature rise to 1.5°C above pre-industrial levels), and
the resilience of the project to climate change effects. For the purpose of
this assessment, the term ‘climate change mitigation’ refers to the project’s
effect on climate, whereas ‘climate change adaptation’ refers to the effect
from projected future climate change on the project. Although these two
things are intrinsically linked, they are considered separately for
assessment purposes, as they affect vastly different spatial scales and
follow distinct methodologies.

This section will therefore include subheadings to cover:

¢ Climate change mitigation (identification and management of
greenhouse gas (GHG) emissions associated with construction and
operation of the project); and

e Climate change adaptation (risks and resilience to future climate
change) and potential ICCI with other EIA topics.

A core goal of the project is to reduce flood risk to dwellings, businesses
and infrastructure. Reduced flood risk can be quantified in many ways, not
just in a reduction in the properties flooded in different flood scenarios.
Correcting the damage caused by flooding can result in carbon emissions
being avoided as a result of the project.

Another project goal is to enable delivery and design that contributes to
the achievement of Environment Agency and Surrey County Council goals
in relation to carbon use. More than half of the Environment Agency’s
GHG emissions currently come from construction of flood defences,
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8.1.1.6

8.1.1.7

8.2

8.2.1

8.21.1

8.2.1.2

8.2.1.3

8.2.1.4

accounting for 148,000 tonnes of carbon emissions each year on average.
By 2030, this will need to be reduced by 45 per cent to 81,400 tonnes
across the flood defence programme, in accordance with the ‘Environment
Agency: Reaching net zero by 2030’ commitment (Environment Agency,
20211).

This chapter overlaps with the following other Chapters in the Scoping
Report including Chapter 7 — Biodiversity, Chapter 10 — Flood Risk,
Chapter 11 — Health, Chapter 13 — Materials and Waste and Chapter 15
Socio-economics, Chapter 18 — Water Environment.

A summary of the key legislation, policy and guidance relevant to climatic
factors is provided in Appendix M.

Baseline Methodology

Information Sources

Climate Change Mitigation

Baseline levels of GHG emissions are required in order to assess net
changes in emissions of the RTS.

This will involve identifying emissions from land uses within the study area
that are anticipated to be affected by the construction and operation of the
project. This will make up the baseline for the assessment. Where
buildings, operations, habitats and other land uses are within the study
area, but are not expected to be directly or materially affected, these will
be excluded.

Where such emission sources may be directly and materially affected,
these will be set out in an inventory of existing GHG emissions. Where
possible, emissions factor data will be sourced from the UK’s National
Atmospheric Emissions Inventory programme (National Atmospheric
Emissions Inventory, 2017), the UK Government Greenhouse Gas
Conversion factors for Company Reporting (DBEIS, 2021) whilst activity
data will be gathered from the proposed development plan, materials used
and on-site activities to determine their contribution to GHG emissions.
This information is required to inform the EIA assessment.

It should be noted that a Carbon Management Plan will be produced as
part of the DCO application. This document follows a process aligned with
PAS2080, which considers the baseline emissions to be those associated
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8.2.1.5

8.2.1.6

8.2.2

8.2.2.1

with an early iteration of the project design (from the Outline Business
Case, as amended), in order to seek GHG reductions. Although this will be
used to demonstrate the mitigation of this effect, it will not be used as the
baseline in the EIA.

Climate Change Adaptation

The project is in many respects a climate change resilience project, to
alleviate the flooding risk posed to communities, infrastructure and
businesses, and an opportunity to reduce flood damages which can
contribute to reducing future GHG emissions, improving the quality of life
of residents and enhance biodiversity and amenity. Future climate
projections relating to peak rainfall events have been used to demonstrate
the need for the project and develop the appropriate scale of interventions
that consent is now being sought for. Over time, and because of climate
change, the RTS channels will function more frequently as high flows
become more frequent on River Thames, hence the need for intervention.
However, climate change will result in more challenges than higher levels
of peak rainfall, and therefore this assessment will bring together the
various ways in which climate change may manifest itself upon the local
area (such as the risks to infrastructure shown in Table 10.1, along with
other relevant risks set out in the Third Climate Change Risk Assessment,
and seek to identify further measures that may be required in order for the
project to be well placed to adapt to these over its design life (taken to be
100 years).

The existing baseline also includes current weather conditions and is
based on the Met Office’s climate profile for Southern England (Met Office,
2016).

Stakeholder Engagement

Surrey County Council in their capacity as a regulator provided a Scoping
Opinion on the EIA Scoping Report submitted for the project under the
Town and Country Planning Act in 2017. As part of that Scoping Opinion
request the project proposed to scope out the likely contribution of the
project to the causes of climate change. Surrey County Council, however,
responded that the relevant LPAs would expect a review of the baseline in
terms of the GHG emissions attributed to the project to be included as part
of the EIA. The preparation of this chapter has been informed by the 2017
Scoping Opinion which set out the policy and climate target requirements
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8.2.2.2

8.2.2.3

8.2.24

8.2.3

8.23.1

8.2.3.2

in relation to climate mitigation. These local policy requirements and how
they evolve will be equally as important to the assessment as national and
topic specific guidance and targets.

A start up meeting with the wider RTS project team including the
Environment Agency and Surrey County Council was undertaken in
February 2022 to introduce the Carbon Management Plan for the project
and carry out workshops to identify potential carbon saving opportunities.
Further carbon management workshops were undertaken in June 2022.

In terms of climate change resilience, a large amount of engagement has
been carried out with all affected local authorities around flood resilience
and the effects of climate change in order to understand the key risks from
climate change and agree the initial concept for the flood alleviation
scheme.

Further engagement is proposed as more design details become
available, which includes discussion with Surrey County Council with
respect to the Carbon Management Plan, traffic management, habitats
and offsetting, landscape and green infrastructure and active travel. The
outcomes of this consultation will be considered within the ES.

Study Area

The study area for both climate change mitigation and adaptation
comprises the area within the project boundary for EIA scoping, plus a
500m buffer, or if greater, the area of the 1 in 100 year floodplain (i.e. the
area with a one per cent chance of flooding in any given year) that will
experience a change in flood extent as a result of the project (see Figure
8-1 in Appendix A). The buffer combined with the floodplain that could be
changed as a result of the RTS means that the likely significant changes in
relation to resilience and climate mitigation can be fully captured; itis a
suitably precautionary study area given the nature of assessing climate
effects. During operation, changes in trip generation for roads in the local
area will not be significant to require additional assessment for climate
change mitigation (GHGS). This is considered appropriate as it will
incorporate the spatial extent where changes in emissions are likely to
occur as a result of the RTS.

Many GHG emissions will also indirectly result from supply chain activities
such as materials manufacture/production and travel to and from site
during construction and operations. Although these will arise outside of the
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8.2.3.3

8.3

8.3.1

8.3.1.1

8.3.1.2

8.3.1.3

8.3.1.4

8.3.1.5

study area, for the purposes of the assessment these are captured within
the Environment Agency carbon calculator (which is part of the Whole Life
(Construction) Eric Carbon Planning Tool) and assessed as part of
emissions likely to arise as part of the project.

During the PEIR stage, the study area will be reviewed to discount areas
where no net changes in emissions are expected as a result of the project.

Baseline

Existing Baseline

Climate Change Mitigation

The baseline for this assessment of GHGs, against which net emissions
changes will be calculated, will consider:

e Any land uses or activities within the study area that currently lead to
material emissions, such as from buildings;

o Ecosystem services and biogenic carbon sequestration; and

e Consideration of current surface transport scenario within a given
study area.

Where emissions from existing land uses or activities are not going to
change as a result of the RTS, these will be excluded.

It is recognised that a future baseline projection under a ‘do minimum’
scenario may be applicable as that considers decarbonisation of the power
grid and transport. This will also be considered for the operational phase.

It should be noted that although the assessment will rely on data obtained
through the Carbon Management Plan, this Plan refers to the baseline as
the emissions that would arise from an amended OBC scheme design,
and thus differs from the approach in the EIA (which defines the baseline
as the current observable conditions and those which are reasonably
foreseeable). This will be used as a secondary ‘alternative baseline’ as
described later in this section.

As the RTS is located in Surrey, it is appropriate to consider the South of
England as the appropriate geographical location. The climate baseline for
the study area is therefore taken from the Met Office (2016) climate profile
of Southern England. Most of Southern England is less than 100 metres
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8.3.1.6

8.3.2

8.3.2.1

8.3.2.2

8.3.2.3

8.3.24

(m) Above Ordnance Datum (mAOD), however, it contains hills and
downland landscapes over 100 mAOD. The Thames drains the northern
half of the Southern England and flows eastward. Southern England can
be subject to continental weather given its proximity to continental Europe,
bringing cold spells in winter and hot, humid weather in summer.

Climate Change Adaptation

The Met Office’s climate profile for Southern England will be used to
establish the climatic baseline.

Future Baseline

Climate Change Mitigation

To reflect the ongoing decarbonisation of grid energy and traffic, a future
year of 2035 (to reflect targets associated with the Sixth Carbon Budget)
will be considered, and assumptions applied as to what this future baseline
might look like in terms of GHG emissions during the operational phase.
Data will be sourced on current and projected underlying GHG emissions
intensity for electricity supply from the latest set of updated energy and
emissions projections for the UK available at the time of the assessment
(Department for Business & Industrial Strategy, 2019).

Climate Change Adaptation

UK Climate Projections from the 2018 Met Office modelling (UKCP18)
have been reviewed in order to establish an appropriate future baseline
(Met Office, 2019).

Using a future assessment timeframe of 2081-2100 (representing a period
when the RTS is expected to still be in operation), over land there will be a
move towards warmer, wetter winters and hotter, drier summers. However,
natural variations mean that some cold winters, some dry winters, some
cool summers and some wet summers will still occur.

UK Climate Projections (UKCP) uses Representative Concentration
Pathways (RCPs), which are named according to the concentration of
GHG modelled to occur in the atmosphere in 2100. There are 4 RCPs
available in the UKCP18 climate projections: 2.6, 4.5, 6.0 and 8.5, and
RCP 8.5 is the most conservative, highest-impact scenario. Therefore, this
scenario will be used as worse case. The different concentrations refer to
the amount of radiative forcing (difference between the incoming and
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8.3.25

8.3.3

8.3.3.1

8.3.3.2

8.3.3.3

8.4

8.4.1

8.4.1.1

outgoing radiation in the atmosphere, measured in Watts per square meter
(W/m?)) in the atmosphere by 2100, relative to pre-industrial levels.

The choice of RCP and time period for which climate projections are
selected is an important step in defining the future climate baseline.
Therefore, the RTS will be designed to account for these changes, and
increased frequency and magnitude of extreme weather events.

Key Environmental Considerations and Opportunities

The RTS is a climate change adaptation project in itself by reducing flood
risk overall as one measure to improve resilience. As part of the RTS,
landscape and green infrastructure will be designed to be resilient and
adapted for climate change i.e. so that they will continue to function even
during flood events and particularly with future climate change as flood
levels will continue to increase.

The RTS has the potential to affect climate by causing emissions of GHGs
into the atmosphere during its construction and operational life. However,
it is possible that the RTS will cause a reduction in emissions during
operation. Such opportunities will be explored throughout the project
development to minimise GHG emissions and where possible sequester
carbon or generate renewable energy.

Based on the UKCP18 predictions, it is widely accepted that on average,
the UK will experience hotter and drier summers, and warmer, wetter
winters. Additionally, it is likely that climate change will increase the
intensity and frequency of extreme weather events such as storms, heavy
rainfall and heatwaves. The project has an opportunity to be designed to
alleviate the effects of these events.

Likely Significant Effects Requiring Assessment

Construction Effects

Climate change mitigation

Project activities and associated likely significant effects on climate change
mitigation (GHG emissions assessment) are identified below:

e Use of construction plant and site compounds can cause a potential
adverse effect on climate, from the excavation and transporting the
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8.4.1.2

materials to, from and around the site and operation of site
compounds (e.g. lighting and heating);

Embodied carbon within design elements such as sheet piling,
concrete, and other building materials can cause a potential adverse
effect on climate change due to embodied carbon generated for the
creation of building materials;

Removal of areas of trees and other vegetation and disturbance of
healthy soils can cause a potential adverse effect on climate, by
removing carbon sinks (ecosystem services) which reduce the
amount of GHG in the atmosphere, contributing to climate change.
The addition of vegetation, creation of new habitats and appropriate
management of land and soils can cause potential beneficial effect on
climate, as they would act as additional carbon sink;

The movement of waste / material, and placement of non-hazardous
material offsite can cause a potential adverse effect on climate
change through generation of GHGs;

Mobilisation of methane (CHa4) and other GHGs from the disturbance
of landfills, causing potential adverse effects and contributing to
climate change;

Gravel will be produced as by-product, which can potentially cause an
indirect beneficial effect on climate change (through avoided
emissions), as this will be used, and less gravel will be excavated and
transported from elsewhere; and

Creation of site compounds, temporary materials processing sites and
storage of excavated material, establishment of compounds,
depositing material and vehicle use to construct embankments
causing damage to soil structure, compaction, erosion or bank
instability with adverse effect on carbon footprint.

Climate change adaption

There are no likely significant effects on climate change adaptation during
construction. Potential effects to flood risk, transport, ecology, human
health etc. during the construction phase will be assessed in the relevant
PEIR/ES Chapter.
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8.4.2 Operational Effects

Climate change mitigation

8.4.2.1 Project activities and associated likely significant effects on climate change
mitigation are identified below:

e Maintenance of the structures and replacement parts can cause
potential adverse effects on climate due to the embodied carbon in
the materials, contributing to climate change;

e Maintenance activities, such as transportation used by maintenance
workers and for materials can cause potential adverse effects on
climate contributing to climate change from the fuel associated with
transportation;

e Active pumping, operation of weir gates and any other site activity can
cause potential adverse effects on climate, contributing to climate
change due to the energy associated with these activities;

e Provision of habitat improvements through planting and maturation of
vegetation and trees can cause a potentially positive effect on climate
and therefore climate change, as this vegetation will act as a carbon
sink and absorb GHGs;

e Operational energy associated with any proposed buildings, and
lighting associated with new outdoor spaces can cause potential
adverse or positive effect on climate from energy generation;

e Generation of renewable energy on site (if incorporated into the
design) can cause potential positive effects on climate through low or
zero carbon sources of energy;

e Operational traffic on site associated with visitor trips can cause a
potential adverse effect from GHG emissions released from traffic;
and

e Indirect GHG emissions from visitors to the new amenities, or
changes to traffic through provision of new paths and cycleways,
which can alter traffic flows and either cause potential adverse or
positive effects on climate change.
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8.4.2.2

8.5

8.5.1

8.5.1.1

8.5.2

8.5.2.1

Climate change adaption

Project activities and associated likely significant effects on climate change
adaptation and resilience are identified below:

Provision of the project will protect many properties and spaces,
making them inherently more resilient to future climate change;

Use of flood channel, associated features and capacity improvements
during times of flood, can reduce flood risk in the study area, thereby
reducing or avoiding flood damages that result in GHG emissions; and

Changing climate and intensified weather conditions during the life
span of the RTS can cause a potential adverse effect on the project
and its users due to extreme weather conditions, as well as potential
in-combination effects with other EIA topics.

Effects Not Requiring Assessment

Construction Effects

Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
identified below:

Potential adverse effects on carbon footprint from the creation of site
compounds, processing material and vehicle use to construct
embankments causing damage to soil structure, compaction, erosion
or bank instability. The potential effect is considered to be temporary
and will be managed, avoided, prevented and/or reduced through the
CEMP; and

Transportation of hazardous materials/waste from the major road
network to licensed sites and placement therein, as this will be
managed through existing licences.

Operational Effects

All operation stage climate change mitigation and adaptation effects will be
treated as potentially significant until it can be confirmed otherwise through
reliable data and professional judgement.
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8.6 Approach to Mitigation

8.6.1.1  This section should be read in conjunction with Chapter 5: Approach to
EIA Scoping which sets out further definition for the project regarding
primary (embedded) mitigation, secondary (additional) mitigation and
tertiary (best practice) mitigation.

8.6.2 Climate Change Mitigation

8.6.2.1 Mitigation relating to GHGs reduction and management will be taken from
the Carbon Management Plan and other DCO documents, including the
Natural Capital Assessment, MMS and Transport Assessment.

8.6.2.2  Secondary mitigation measures that are under consideration for the
construction phase are identified below:

Evaluate carbon reduction opportunities in the design and
construction of the project, following the PAS 2080: Carbon
Management in Infrastructure carbon reduction hierarchy; and

Reusing materials cleared and excavated to form the channels, to
indirectly reduce the carbon impact of the project.

8.6.2.3 Secondary mitigation measures that are under consideration for the
operational phase are identified below:

Evaluate carbon reduction opportunities through ongoing
maintenance works, following the PAS 2080: Carbon Management in
Infrastructure carbon reduction hierarchy;

Using nature-based carbon sequestration solutions. The proposed
HCAs and new green open spaces will deliver co-benefits across the
project for climate change mitigation and adaptation, soil health, water
management and society, whilst enhancing biodiversity;

Delivering renewable energy opportunities that are directly related to
the project, including integrated renewables. For example, solar
photovoltaic panels mounted on new control buildings or new bridges;
and

The RTS has been designed so that it will require little active
management and maintenance over its design life of 100 years. The
project creates more space for water with two new channels that will
operate with minimal intervention (a mainly passive project). The
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passive and deliberately low maintenance approaches across all
aspects of the project will be assessed and optimised where feasible.

8.6.3 Climate Change Adaptation

8.6.3.1 Secondary mitigation measures that are under consideration for the
construction and operational phases are identified below:

e Ensure the structures are designed to withstand extreme weather,
such as heatwaves, periods of drought and storm events;

e The HCAs and new green open spaces to provide, where appropriate,
microclimatic regulation for example through shading and shelter and
planting that is suitable for the predicted changes in climate; and

e All EIA topics to consider the future climate change projections, in
terms of potential in-combination effects.

8.7 Assessment Methodology

8.7.1 Climate Change Mitigation

8.7.1.1  Construction phase GHG emissions may be associated with:
e Earthworks activity (emissions from construction plant);

e Careful management of soils (storage and movement) as carbon
sink;

e Movement of materials to, from and around the site and operation of
site compounds;

e Embodied carbon with design elements such as sheet piling,
concrete, and other building materials;

e Removal and/or addition of areas of trees and vegetation and
disturbance of soils and other habitats;

e Movement of non-hazardous material offsite and placement at end
destination;

e Mobilisation of methane (CH4) and other GHGs from the disturbance
of landfills;
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8.7.1.2

8.7.1.3

8.7.1.4

8.7.1.5

e Creation of site compounds, temporary materials processing sites
and storage of excavated material; and

¢ Indirect — gravel being produced as by-product to the project from
excavated material.

Operational phase emissions may be associated with:
e Maintenance of the structures/replacement parts;
e Transportation used by maintenance workers and for materials;
e Any active pumping/operation of weir gates, etc;

e Planting/maturation of vegetation and trees, function of soils and
other habitats (ecosystem services) and ongoing maintenance;

e Operational energy associated with any proposed buildings, and
lighting associated with new outdoor spaces;

e Generation of renewable energy;
e Operational traffic; and

¢ Indirect — transport emissions from visitors to the new amenities, or
reduction of traffic through provision of new paths and cycleways.

For both the construction and operational phase, an inventory of direct and
indirect emissions associated with the project will be created and
guantified.

The assessment will consider GHG emissions data identified in the
Carbon Management Plan, which will align with PAS2080. Any sources of
emissions that are not expected to result in a material contribution to the
overall total emissions (c. <5 per cent of the total) will be identified and
excluded from further assessment.

An assessment of ‘embedded’ GHG emissions associated with the
materials used to construct the project will be produced. For those
materials used, a set of robust GHG ‘emissions factors’ (i.e. GHG
emissions resulting from a given unit of a source activity or material) will
be applied, to enable a like for like comparison to be made. These
emissions factors will be sourced primarily from the UK Government
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8.7.1.6

8.7.1.7

8.7.1.8

8.7.1.9

Greenhouse Gas Conversion factors for Company Reporting as well as
the project Carbon Management Plan.

Residual GHG emissions (following mitigation) will be compared against
future UK carbon budgets in order to view the project's GHG contribution
in the context of this. This aligns with the draft NPS on Water Resources
Infrastructure which states: “The applicant should provide evidence of the
carbon impact of the project (including embodied carbon), both from
construction and operation, such that it can be assessed against the
government’s carbon obligations, including but not limited to carbon
budgets”.

The IEMA guidance also allows for assessment against an alternative
baseline, and so this narrative will be provided as context, based upon the
alternative baseline in the Carbon Management Plan (i.e. the amended
OBC design).

To determine the significance of the effect, the IEMA guidance considers
this can be based upon the judgement of the practitioner but is ultimately
defined on whether the project will prevent the achievement of a science
based target, as described below. In the absence of clear thresholds for
significance, it is based upon the relationship between the sensitivity of the
receptor and the magnitude of the effect.

A carbon budget places a restriction on the total amount of GHG gases
that can be emitted over a certain period of time. In the UK, carbon
budgets cover a period of five years. They have been set up to the sixth
carbon budget, which covers the period between 2033 and 2037. For each
budget, GHG emission levels are reduced (e.g. from 965 MtCO2e for the
6" carbon budget compared to 1,725 MtCO2e for the fifth budget (2028-
2032) (DBEIS, 2016). The receptor will be the Global climatic system
(more specifically, the contribution to carbon budget during which the
emissions occur, underpinning science based targets). The receptor is of a
high sensitivity in the carbon budgets, to reflect how close globally we are
to the scientifically defined limit. A carbon budget places a restriction on
the total amount of GHG gases that can be emitted over a certain period of
time. In the UK, carbon budgets cover a period of five years. They have
been set up to the sixth carbon budget, which covers the period between
2033 and 2037. For each budget, GHG emission levels are reduced (e.g.
from 965 MtCO2e for the 6™ carbon budget compared to 1,725 MtCO2e
for the fifth budget (2028-2032)) (DBEIS, 2016).
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8.7.1.10 There is no established guidance to determine thresholds of different
magnitudes of change, and so this will be confirmed at PEIR stage. A new
IEMA guidance on GHG emissions has been published, however, the
changes in guidance need time in practice to confirm how the assessment
proceeds. However, a proposed set of thresholds to contextualise the
change could be as set out in Table 8-1 below.

Table 8-1: Proposed Impact Magnitude Thresholds for Climate
Change Mitigation.

Contribution to National Carbon Magnitude and type of change
Budgets

<0.01% of carbon budget Negligible

0.01 — 0.1% of carbon budget Small (adverse)
0.1 - 1% of carbon budget Medium (adverse)
>1% carbon of budget Large (adverse)

8.7.1.11 The significance of effect will be determined through applying magnitude
(net change of residual GHG emissions) with sensitivity (future carbon
budgets), as per other EIA assessments. However, according to the IEMA
GHG Guidance “the crux of significance therefore is not whether a project
emits GHG emissions, nor even the magnitude of GHG emissions alone,
but whether it contributes to reducing GHG emissions relative to a
comparable baseline consistent with a trajectory towards net zero by
2050”.

8.7.1.12 The IEMA Guidance refers to the following categories of significance,
which will be applied to the project:

e Moderate or Major Adverse (significant), where a project follows a
business as usual approach and is not aligned with carbon
trajectories or targets (with the differentiation of these the
responsibility of the practitioner);

e  Minor Adverse (not significant), where a project is “compatible with
the budgeted, science-based 1.5°C trajectory (in terms of rate of
emissions reduction) and which complies with up-to-date policy and
‘good practice’ reduction measures”;
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8.7.2

8.7.2.1

8.7.2.2

8.7.2.3

8.7.2.4

e Negligible (not significant), where a project achieves emissions
mitigation “substantially beyond the reduction trajectory, or
substantially beyond existing and emerging policy compatible with
that trajectory, and has minimal residual emissions”; and

o Beneficial (significant), where a project causes “GHG emissions to be
avoided or removed from the atmosphere”.

Climate Change Adaptation

Climate change adaptation will consider the effect of climate on the project
itself. Given the short relative timescales associated with construction, it is
not envisaged that climate will have any effect on the project during the
construction phase.

The assessment for the operational phase uses a risk-based approach,
whereby the severity of outcome accounts for the sensitivity of the parts of
the project that would be affected in different ways and at different
magnitudes by climate change.

To assess the adaptation of the project to climate change, the following
steps will be undertaken:

e Consider the receptor types (rather than individual receptors)
assessed in the EIA as well as components of the project, and
identify which are most sensitive to climate change (based upon
professional judgement);

e Identify how climate change could affect the predicted environmental
effects in other EIA topics assessed in a future year (the ‘reported
effects’) by way of ICCI; and

e  Set out measures by which certain components of the project can
adapt to climate change over its lifetime and to mitigate any
worsening of effects caused by climate change.

The output of the climate change adaptation assessment will be an Outline
Climate Change Adaptation Plan that will identify those parts of the
project’s design or management procedure that relate to
resilience/adaptation (as well as those that could be the responsibility of
others, such as future operators, LPAs and neighbouring landowners). The
EIA will then:
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8.7.2.5

8.7.2.6

8.7.2.7

8.7.2.8

e Assess whether these adopted measures are likely to be sufficient for
the project’s whole lifespan, or whether further interventions are likely
to be required in the future;

e Identify those parts of the project management measures that should
be kept under periodic review, and/or passive provision be made for
their incorporation; and

e  Suggest a mechanism for how the effects from climate change can
be monitored in the future, and the plan is implemented and updated
over the project’s lifespan.

Cumulative Effects

Effects of GHG emissions from specific cumulative projects will not be
individually assessed, as according to the IEMA Guidance, there is no
basis for selecting any particular (or more than one) cumulative project
that has GHG emissions for assessment over any other. The
contextualisation of GHG emissions, as described in the Climate Change
Mitigation Methodology, by its nature takes account of the cumulative
contributions of other GHG sources which make up that context.

In terms of climate change adaptation, relevant cumulative schemes will
be investigated to consider their resilience to the future climate scenario,
and any changes to climatic risks in conjunction with the RTS. ICCls will
be prepared through discussion with the technical specialists for the other
ES Chapters, whereby the effects identified will be reviewed in terms of
the future climate scenarios’ ability to affect both the sensitivity of the
receptor and the magnitude of the change.

The ICCl is different to the cumulative impact that is to be covered as part
of Chapter 19 which considers multiple cross-topic impacts upon a single
receptor group, whereas ICCI considers a future climate scenario (that will
be shared with EIA topic authors) and will assess if that has the potential
to influence the effects reported in other topic chapters. It will only apply to
operational effects, as construction effects are over too short a programme
for climate change predictions to be realised.

For example, climate projections (UKCP18) for a future assessment year
(2080) will be shared with other technical topics to explore whether
operational effects have the potential to change in 2080. This will be
repeated for all topics qualitatively, and any potential to lead to future
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8.7.3

8.7.3.1

8.7.3.2

8.7.3.3

8.7.3.4

8.7.3.5

8.7.3.6

significant effects will be subject to further discussions and ways to
avoid/mitigate these will be set out in a long-term adaptation plan (that will
be appended to the ES chapter).

Assumptions and Limitations

Climate Change Mitigation

Where assumptions need to be made, they will be selected to present the
worst-case scenario for that particular item/factor. A Carbon Management
Plan will also be produced as part of the DCO application, from which
GHG emissions data for the RTS will be used. Data will also be obtained
from other DCO documents, such as changes to travel patterns and
outputs from the Natural Capital Assessment.

It is also assumed that operational energy use and transport linked to the
RTS will produce less GHG emissions over time, as the grid is
decarbonised.

Detailed data may not always be available for particular emissions
sources, and in these cases a description of the assumptions made (such
as using benchmarks) will be stated.

Climate Change Adaptation

This will provide an indication of the potential effects of climate change on
the RTS based on professional judgement and engagement with the
project team.

The climate projections used will be from UKCP18. At the time of writing,
these represent the most up to date representation of future climate in the
UK.

The UKCP18 projections do not provide a single precise prediction of how
weather and climate will change years into the future. Instead UKCP18
provides ranges that aim to capture a spread of possible climate
responses. This better represents the uncertainty of climate prediction
science. It should also be noted that the level of uncertainty of the
projections is dependent on the climate variable, for example, there is
greater confidence around changes in temperature than there is on
changes in wind. In the climate vulnerability assessment this will be
considered when assessing the likelihood of effects. Key assumptions and
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limitations of UKCP18 data can be found on the Met Office Website (Lowe
et al., 2018).
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9

9.1

9.11.1

9.1.1.2

9.1.1.3

9.1.1.4

Cultural Heritage, Archaeology and
Built Heritage

Introduction

This chapter describes the scope of the assessment on cultural heritage
aspects. It outlines the baseline state of the cultural heritage resource, the
likely effects of the project, and the avoidance or mitigation measures
proposed to alleviate these. It also outlines the methodology that will be
used for the assessment of potential effects arising from the construction
and operation of the RTS within the PEIR/ES.

The cultural heritage resource is considered to comprise archaeological
remains, historic buildings and historic landscapes. A cultural heritage
asset is considered to be an individual archaeological site or building, a
monument or group of monuments, and historic building or group of
buildings, an historic landscape etc., which together with its setting, can be
considered as a unit for assessment (after the DMRB Volume 11 Sections
3, Part 2).

This chapter draws largely on key assessments carried out as part of an
ongoing process to establish the cultural heritage baseline. An initial DBA
was produced in 2016 and a general written scheme of investigation
(GWSI, Trent & Peak Archaeology 2017) written setting out the methods
for fieldwork. Stage 1 investigations include non-intrusive geophysical
survey and earthwork survey. Stage 1a includes further geophysics and
geoarchaeological investigations. Stage 2 includes trial trench evaluation.
This staged approach is currently being followed and the Generic Written
Scheme of Investigation (GWSI) still applies. Further DBA has been
carried out followed by staged fieldwork as the project boundary has
changed as a result of previous iterations of the design. Archaeological
reports have been produced for all stages of fieldwork (Trent & Peak
Archaeology 2018a-b, 2019a-d, 2021). The DBA produced in 2022
(Appendix G) is the culmination of previous research and incorporates the
results of all fieldwork conducted to date by York Archaeology. An initial
Setting Study was conducted in 2018 and will be revised to reflect the
DCO project boundary.

Aspects of this chapter have overlap with the following Chapters; Chapter
10: Flood Risk (for potential effects of flood risk change), Chapter 12:
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9.1.1.5

9.2

9.21

9.211

9.21.2

9.21.3

Landscape and Visual Amenity (for key views in relation to the setting of
heritage assets), Chapter 13: Materials and Waste and Chapter 18: Water
Environment (for potential effects of groundwater changes).

A summary of the key legislation, policy and guidance relevant to cultural
heritage, archaeology and built heritage is provided in Appendix M.

Baseline Methodology

Information Sources

The cultural heritage baseline for the RTS has been defined through a
combination of DBA, setting study, archaeological and
palaeoenvironmental risk modelling, and a staged programme of field-
based archaeological and geo-archaeological evaluation (see Figure 9-1 in
Appendix A).

An initial archaeological DBA was produced in 2015 (TPA, 2015). A new
version was produced in 2021 (TPA, 2021) and updated in 2022 (YA,
2022) (Appendix G) to reflect changes to the boundaries of the project and
to update searches of local and national databases relevant to the project.

The DBA draws on the following information sources to assess the
archaeological potential within the RTS DBA study area:

e LIiDAR (Light Detection and Ranging) data, initially supplied by the
Environment Agency and subsequently released under Open
Government Licence;

e Aerial photographic records held in the HE database;

e Cartographic sources gathered from searches of the Berkshire
Record Office, Surrey History Centre, and the London Metropolitan
Archive;

e LPA Historic Environment Records (HER) for Berkshire, Surrey, and
Greater London;

e Historic Landscape Characterisation data for Berkshire, Surrey and
Greater London;

e The National Heritage List for England (NHLE);
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9.214

9.215

9.2.1.6

9.2.1.7

e Site visits comprising visual inspection to assess ground conditions
and identify any factors which might affect the survival or condition of
known or potential assets; and

e The results of archaeological evaluation carried out between 2017
and 2022 at multiple sites along the route of the RTS (see below).

Historic England guidance (2017) defines a requirement for five stages of
assessment, the completion of which will provide a comprehensive setting
study, comprising:

e Stage 1: Identify which heritage assets and their settings are affected;

e Stage 2: Assess the degree to which these settings and views
contribute to the significance of the heritage asset(s) or allow
significance to be appreciated,;

e Stage 3: assess the effects of the project, whether beneficial or
harmful, on the significance or on the ability to appreciate it;

e Stage 4: explore the way to maximise enhancement and avoid or
minimise harm; and

e Stage 5: make and document the decision and monitor outcomes.

The first two stages of this setting study were undertaken in 2018. These

now require updating to reflect changes to the boundary of the project for

inclusion in the PEIR. Stages 3 to 5 of the setting study will be undertaken
concurrently with the EIA assessment to inform the impact assessment.

Stages 1 and 2 of the setting study considered the effects the RTS might
have on the settings of designated heritage assets in the wider cultural
and historic landscape. The existing setting study drew on the following
information sources:

e The NHLE curated by HE; and

e District Council Conservation Area (CA) data for Windsor and
Maidenhead, Richmond, Runnymede, EImbridge and Spelthorne.

The geoarchaeological deposit model, initially produced as a stand-alone
document, and later incorporated into the updated DBA, drew on the
following information sources:
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9.2.1.8

9.21.9

9.2.1.10

9.2.1.11

River Thames
Scheme

e British Geological Survey (BGS) data relating to previous borehole
surveys carried out in the study area;

e BGS mapping;

e A geoarchaeological watching brief conducted during geotechnical
investigations carried out by WYG, Fugro UK and Opus;

e Borehole data relating to the above investigations; and

e The results of Stage 1a geoarchaeological evaluation carried out at
multiple sites along the route of the RTS (see below).

Between 2017 and 2022 a programme of field-based archaeological
evaluation was carried out at multiple sites. The strategy informing this
was laid out in the GWSI.

This strategy consisted of two stages: Stage 1 comprised non or minimally
invasive forms of survey and Stage 2 of invasive survey. Each survey
stage was designed to inform the next, in order to target more invasive
forms of survey as precisely as possible.

Sites were initially selected for Stage 1 survey based on assessment of
their archaeological potential in the DBA and supplemented by use of the
geoarchaeological deposit model to identify further areas of potential
archaeological or geoarchaeological interest. Information gathered from
Stage 1 survey was then used to narrow down sites where Stage 2 survey
techniques might be productive.

The survey stages can be broken down as follows.
Stage 1.
e Earthworks survey targeting extant earthworks;

e Field survey consisting of fieldwalking and metal detector survey over
ploughed fields; and

e Geophysical survey consisting of magnetometer survey of open areas
of ground to identify potential archaeological sites.

Stage la:

e Electromagnetic survey of open areas of ground to identify deposits
with archaeological or geoarchaeological potential; and
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e Geoarchaeological window samples designed to refine the deposit
model for the sites targeted and to provide palaeoenvironmental and
dating evidence.

Stage 2:

e Archaeological Trial Trench evaluation consisting of 2mx30m trenches
designed to identify archaeological features at sites identified as
having high potential for such during Stage 1 evaluation; and

e Archaeological test pits (at sites inaccessible to heavy machinery).

9.2.1.12 Further works to inform the ES baseline are ongoing. These include:

9.2.1.13

9.2.1.14

9.2.2

9.221

9.22.2

¢ Site investigation (SI) works downstream of Desborough Cut which are
to be subject to archaeological monitoring and sampling; and

e Stage 1 and la evaluation works at Land South of Wraysbury
Reservoir and Land Between Desborough Cut and Engine River.

Additional works to inform the ES baseline are required at Laleham Golf
Course (Stage 2 Survey) and may be required at:

e Abbey River (initially Stage 1 and 1la Survey);

e Desborough Island (additional Stage 2 Survey);

e Land South of Wraysbury Reservoir (Stage 2 Survey); and

e Land Between Desborough Cut and Engine River (Stage 2 Survey).

Should further areas of high or moderate archaeological potential be
identified as the design develops these will require a similar staged
programme of archaeological evaluation.

Stakeholder Engagement

Extensive consultation with a wide range of stakeholders has been carried
out since the beginning of archaeological involvement in the project (see
9.2.2.6). This has informed the nature of the archaeological programme; in
particular, the GWSI was produced with extensive stakeholder input.

Additionally, stakeholders have been consulted on an area-specific basis
before and during the various stages of archaeological assessment and
evaluation.
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9.2.2.3

9.224

9.2.25

9.2.2.6

HE provided the following advice in response to the 2017 Scoping Report:

The area covered by the assessment of impacts on designated
heritage assets (including Scheduled Monuments, Listed Buildings,
Conservation Areas, and Registered Parks & Gardens of Special
Historic Interest) should be expanded, to ensure that all effects on
context and setting are fully identified and assessed. An arbitrary
radial search (500 metre study area) is unlikely to accurately reflect
the impact of the development on heritage assets in the wider area;
and

The assessment should fully consider the potential impacts of the
development on non-designated features of historic, architectural,
archaeological or artistic interest. Account should be taken of the
potential effects of both the main development and associated
activities (e.g. traffic, maintenance works, recreational use, etc.), and
of physical changes (e.g. to drainage and groundwater), that could
impact upon, the integrity, context or setting of non-designated assets.

It was further noted by the MMO that, although the heritage environment
has been appropriately scoped into further assessment in relation to the
importance of the local area to the heritage environment, further
information is required to determine potential effects of the project in
relation to buried heritage assets and both designated and undesignated
heritage assets in relation to potential effect from disturbance during
construction works.

The comments from HE and the MMO have been incorporated into the
consideration of features to be incorporated into the assessment.

The archaeological advisors consulted during the archaeological
investigations on the RTS are as follows:

Archaeological Advisor to SBC and EBC, Surrey County Council
Heritage Conservation Team,;

Archaeological Advisor to RBC, Surrey County Council Heritage
Conservation Team,

Archaeological Advisor to LBRUT and RBKUT, Historic England;

Historic England, Historic England lead for RTS;
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9.2.2.7

9.2.2.8

9.2.3

9.23.1

9.23.2

e Science Advisor for the South-East, Historic England;

e Archaeological Advisor to RBWM, Berkshire Archaeology;

e Heritage, Landscape, and Tree Section Manager, SBC;

e Heritage, Landscape, and Tree Section Manager, EBC;

e Team Leader (Development Management West Team), LBRUT;

e Conservation Architect (Development and Urban Design), RBKUT;
e Senior Conservation Officer, RBWM; and

e National Environmental Assessment and Sustainability Archaeologist,
Environment Agency (internal project advisor).

Valuable feedback on investigation methodologies was received from
stakeholders and used to refine these and gain stakeholder agreement. It
is expected that a similar range of stakeholders will be consulted as
appropriate during ongoing evaluations of new areas added to the project.

A Written Scheme of Investigation (WSI) laying out the general principles
to be followed for mitigation of effects to the archaeological resource is to
be produced as part of the ES. The above stakeholders will be consulted
extensively during the production of this WSI, as was the case for the
GWSI which informed the evaluation stage of archaeological
investigations.

Study Area

Three study areas have been defined for cultural heritage baseline
assessment. The construction and operation of the project has the
potential to affect heritage resources in these study areas in a variety of
ways (see Figure 9-1 in Appendix A).

The study area used for cultural heritage DBA is defined as a 500m buffer
from the project boundary for EIA scoping. This considers the landscape
feasibility parameter (discussed in Section 4), assessing the areas which
could be affected under the reasonable maximum extent of construction
and operation scenarios. A major purpose of this study area is to establish
the archaeological potential of sites likely to be disturbed by the
construction of the project, the likely significance of archaeological
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9.23.3

9.23.4

9.2.3.5

9.2.3.6

9.2.3.7

9.3

9.3.1

9311

deposits and identify areas requiring investigative fieldwork to establish
baseline conditions at these sites.

The following are included within the project boundary for EIA scoping; the
flood channel sections, bed lowering at Desborough, downstream capacity
improvements at Sunbury, Moseley and Teddington Weirs, the proposed
HCAs, proposed areas of green open space, waste management and
compound areas at various locations. Therefore a 500m buffer has been
attached to these areas (see Figure 9-2 in Appendix A).

The study area for the geoarchaeological deposit model is the same as
that for the DBA.

The extent of the 1 in 100 year flood limit (i.e. the area with a 1 per cent
chance of flooding in any given year) is also considered in the DBA as
heritage assets within that study area will be affected by the change in
flood regime.

A study area was agreed with HE for the Setting Study produced in 2018,
which was greater than the 500m buffer. The Setting Study assesses the
broader effect of the project. Its study area therefore encompasses all
areas to which the presence of the project might make a change to the
setting of heritage assets and historic landscapes. This will mainly align to
the extent of Zones of Theoretical Visibility (ZTVs) relating to Heritage
Assets and Key Views.

These three areas have been combined and the greatest extent forms the
Cultural Heritage study area for EIA scoping.

Baseline

Existing Baseline

The River Thames catchment is an area of high archaeological
importance. It has been a focus for human activity from the earliest
humans to the present day. As recorded in the DBA, there is much
heritage interest within the study area. Numerous designated assets
(Scheduled Monuments, Listed Buildings and Registered Parks &
Gardens), undesignated heritage assets (including archaeological sites,
monuments, previous finds etc.) and areas of archaeological interest (for
example archaeological remains, palaeochannels, and deposits containing
preserved palaeoenvironmental information) have been identified through
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9.3.1.2

9.3.1.3

9.3.14

archaeological evaluations in the study area. However, the area is also a
densely occupied and developed modern landscape characterised by
extensive areas of aggregate extraction which must be taken into account
when considering potential changes that may result from the project.

Recently in this reach of the River Thames there have been several large-
scale excavations, at Eton Dorney Rowing Lake (1994-2004 Oxford
Archaeology), Kingsmead Horton Quarry (2003 onwards Wessex
Archaeology) and Heathrow Terminal 5 (1999-2007 Framework
Archaeology, 2010), which have served to underline the density and
complexity of the development of human occupation of the Thames
gravels over time. Numerous surveys and excavations, large and small
scale, over many decades have provided detailed information (as
discussed in detail in the DBA and briefly summarised below).

Evidence of human activity within the River Thames valley stretches back
to the Palaeolithic (c.950,000 - 9,500 BCE), with multiple sites from this
and the later Mesolithic (c.9,500 - 4,000 BCE) period testifying to the
activities of hunter-gatherers in the valley. The multi-period prehistoric site
at Kingsmead Quarry and Neolithic corridor settlement evidence
represents a key heritage asset from the time period within the study area.
During the Neolithic (c.4,000 - 2,200 BCE) more permanent settlements
are established, along with the first signs of a monumentalising of the
landscape; these first farmers constructed cursus monuments and other
ceremonial enclosures within the landscape. By the Middle-Late Bronze
Age (1,500 - 800 BCE) however, resources and land appear to have been
apportioned not through ceremony but through the physical demarcation of
the landscape by field boundaries belonging to distinct settlements or
farmsteads, both separated and connected by tracks and droveways.

By the Middle Iron Age (c.800 BCE - AD 43), nucleated settlements of
roundhouses, four-post structures and livestock enclosures, with the
inhabitants practicing an entirely subsistence-based agricultural regime
biased towards the pastoral economy are found. Such settlements often
became a focal point for continuing settlement through the late Iron Age
and Roman periods with an increased emphasis on cereal crops and
construction of new field systems and droveways in response to the wider
social political and economic changes throughout the Roman period (AD
43 — ¢.410). Greater centralisation in the Roman period led to the growth
of larger settlements - e.g. the small town of Pontibus, located in the north-
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9.3.15

9.3.1.6

9.3.1.7

9.3.1.8

9.3.1.9

west of modern Staines where the Roman road from London to Silchester
and Winchester crossed the River Thames.

During the Early Medieval period (c.AD 410 — 1066), London and its
surrounding towns experienced growth as the River Thames was used as
a trade route, bringing goods upstream from the coast and Europe. The
middle Thames lay at the heart of the early Anglo-Saxon kingdoms at once
a major communications artery and a disputed boundary between Mercian
and Saxon kingdoms. An early Royal palace was established at Old
Windsor (later superseded by the Norman castle at Windsor).

The main population centres along this reach of the River Thames were all
in existence by the time of the Domesday survey of 1086. Earlier origins
are evident for many, e.g. Chertsey, the 'Ceroti insula’ of Bede (c. 750),
and its Abbey with charters dating back to the 7th century, also mentioning
land holdings in Egham, (Egham) Hythe and Thorpe. Datchet and
Shepperton also receive mention in charters as early as the 10th century.

The town of Windsor grew around the castle, founded by William the
Conqueror in the 11th century. It first became a royal residence during the
reign of Henry 1l (1154-89), and it has remained so for 900 years, although
after the 15th century much of the royal focus in this area transferred to
Hampton Court, downstream at Molesey. The High/ Late Medieval period
(1066-1485) saw the initial construction phases of many of the churches
in and around the study area. Their associated settlements subsequently
developed into the towns which continued to grow into the modern period.

The post-Medieval period (1485—-1750) saw the size of settlements within
the landscape continue to increase, with the overwhelming majority of
Listed Buildings within the study area dating to this period. The twentieth
century has seen major changes to the area with continuing expansion
and redevelopment within towns, the construction of large storage
reservoirs to feed the growing population of the city downstream, and
continuing expansion of the aggregates extraction industry.

Several areas have been identified which contain evidence from multiple
periods on the same site. Within the study area a diverse range of finds
from the Early Medieval and Medieval have been uncovered near
Chertsey associated with the former Abbey site in Chertsey, the historic
core of the area.
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9.3.1.10 The following sections summarise heritage assets by area. These are

9.3.2

9.3.21

9.3.2.2

9.3.2.3

9.3.24

9.3.2.5

9.3.2.6

9.3.2.7

derived from the existing DBA (Appendix G).

Runnymede Channel

The Runnymede Channel is within the county of Surrey and as such is
covered by the Surrey HER.

Baseline information about the setting of key designated assets
(Scheduled Monuments and Listed Buildings) within the Runnymede
Channel is provided in the paragraphs below. An enumeration and more
detailed discussion can be found in Section 5.2 of the DBA.

A period synthesis discussing in detail the evidence of human activity
within the Runnymede Channel and the potential for archaeological
remains is provided within Section 10.1 of the DBA.

The site of the Chertsey Abbey Scheduled Monument (Figure 9-2,
Appendix A) enjoys a positive setting within the Chertsey CA (which also
includes a series of listed structures). Much of the site is well wooded, with
mature trees in Abbeyfields and the grounds of houses. The focus is
southwards towards the town centre and screened from views northwards
towards the floodplain and route of M3. The M3 significantly affects the
setting to the north and effectively severs the connection between the
Abbey Meads land lying to the north of the M3 and the Abbey itself.

The Scheduled Monument of Chertsey Bridge (Figure 9-2, Appendix A)
has vistas to north and south on the River Thames which enhances the
significance of the structure. The adjacent Chertsey Lock House (183) also
derives significance from its riverside setting by the lock.

The majority of the Listed Buildings within the Runnymede Channel study
area cluster around the historic core of Chertsey.

There are 63 recorded non-designated heritage assets within Runnymede
Channel study area. These include a variety of prehistoric assets,
including Mesolithic and Neolithic finds, a late Bronze Age spearhead and
bronze dagger, an Iron Age shield and Roman pits and pottery, as well as
a Roman road. Medieval pottery, a pewter cruet, Monks Walk and the
medieval settlement of Chertsey all represent medieval growth in the area.
Corporation of London tax posts and Chertsey Lock are examples of more
recent monuments within the area.
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9.3.2.8

9.3.3

9.3.3.1

9.3.3.2

9.3.3.3

9.3.34

9.3.3.5

9.3.3.6

Studies of aerial photography and LIDAR evidence carried out as part of
the DBA have identified: potential Iron Age features (including linear and
ring ditches); Early Medieval features at Chertsey Abbey (a possible
rectangular enclosure, drainage works, a moat and a fishpond related to
the Abbey); Medieval earthworks (possible stock enclosures related to
Chertsey Abbey and ridge and furrow remnants at Laleham Burway and
Laleham Park). These features are discussed further in Section 6 of the
DBA.

Spelthorne Channel

The Spelthorne Channel is within Surrey and covered by the Surrey HER.

Baseline information about the setting of key designated assets within the
Spelthorne Channel is provided in the paragraphs below. An enumeration
and more detailed discussion can be found in Section 5.3 of the DBA.

A period synthesis discussing in detail the evidence of human activity
within the Spelthorne Channel and the potential for archaeological remains
is provided within Section 10.2 of the DBA.

The Surrey HER shows designated entries including a Scheduled
Monument (the Anglo-Saxon or Medieval Cemetery surviving as buried
archaeological remains at Saxon Primary School) (Figure 9-2, Appendix
A). The setting of the monument detracts slightly from its significance, as
the immediate hinterland is significantly different to its original landscape.

Aside from the Listed Buildings which span both the Runnymede and
Spelthorne Channel study areas, all of the Listed Buildings within the
Spelthorne Channel study area are clustered at the eastern end and are
mostly 18th and 19th century in date.

There are 61 recorded non-designated heritage assets within this channel
section. These heritage assets range from Mesolithic to modern in date.
Although they are present throughout the study area, they tend to be more
common at the eastern end. One of the most significant of these, an Area
of High Archaeological Potential (AHAP) (SP032; see Figure 9-1 in
Appendix A) lies near Shepperton; a late Roman or early medieval timber
structure — identified as a fish weir - was discovered during gravel
quarrying in this area, and it is likely that further remnants of this structure
survive within the preserved margins of the quarry (Bird,1999). The AHAP
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9.3.3.7

934

9.34.1

9.3.5

9.35.1

9.3.5.2

9.3.5.3

is located near the outlet of the Spelthorne Channel in the vicinity of Ferry
Lane Lake.

Studies of aerial photography and LIDAR evidence carried out as part of
the DBA have identified possible Medieval features at Shepperton, Mead
Farm. These features are discussed further in Section 6 of the DBA.

Downstream Capacity Improvements: Bed Lowering

A programme of works to lower the bed of an approximate 1km stretch of
the River Thames downstream of Desborough Cut will take place to
improve capacity. DBA concluded that the riverbanks and riverbed had
potential for prehistoric, Anglo-Saxon and medieval remains. Alluvial
deposits also have potential to preserve organic remains such as wooden
structures and palaeoenvironmental data. A geophysical survey of the
riverbed was conducted in February 2021. A total of 61 features of
archaeological potential were identified in the sidescan sonar data which
likely represent modern debris. No features of palaeoenvironmental
interest were identified in the sub-bottom profiler data and no definitive
evidence of a historic dredge surface.

River Thames weirs — Sunbury, Molesey and Teddington

The three River Thames weirs are located across two different counties
and HER centres. Sunbury Weir complex is located wholly within Surrey.
Molesey Weir complex crosses the county boundary between Surrey (to
the south) and Greater London (to the north). Teddington Weir is located
wholly within Greater London.

Records from the corresponding HERSs for each weir include entries for
designated and non-designated sites within each study area. There is a
Scheduled Monument (Hampton Court) and four Registered Parks and
Gardens (gardens at Hampton Court, gardens at Hampton Court House,
gardens at Garrick’s Villa, and Bushy Park) within the Molesey Weir study
area. The other designated sites at the three River Thames weirs are
Listed Buildings and Conservation Areas.

There are numerous non-designated heritage assets recorded within the
study areas of the three River Thames weirs. These are predominantly
finds recovered/ dredged from within the River Thames and range in date
from the lower Palaeolithic to the Modern era.
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9.3.54

9.3.55

9.3.5.6

9.3.5.7

9.3.5.8

9.3.5.9

9.3.5.10

Baseline information about the setting of key designated assets within the
Spelthorne Channel is provided in the paragraphs below. An enumeration
and more detailed discussion can be found in Sections 5.15 — 5.17 of the
DBA.

Sunbury Weir: the cluster of Listed Buildings within the Sunbury Weir
study area, and the Lower Sunbury CA (see Figure 9-2 in Appendix A), is
largely shielded from view of the weir by vegetation.

Molesey Weir: there are 27 Listed Buildings located within the Molesey
Weir study area; predominantly at the eastern end. The weir is not visible
from any of these at ground level; it is doubtful that it would be visible from
any of the upper storeys of the structures, although it was not possible to
determine this for certain. Similarly, the weir was not visible at ground level
from Hampton Court Palace. It is possible that it may be viewed from
some of the upper floors; however, this would not be in any detail given
the distance between the weir and the palace.

Given the proximity to the River Thames, the site has the potential to
preserve palaeoenvironmental remains within alluvial deposits and if these
have remained waterlogged, may also preserve organic archaeological
remains.

Teddington Weir: the proposed works are situated within the Teddington
Lock CA (see Figure 9-2 in Appendix A). The nearest Listed Structure to
Teddington Weir is the Grade Il Teddington Footbridge, which commands
excellent views of the weir. The Boathouse, also Grade Il Listed, is located
at the southern end of the footbridge and is also within sight of the

weir. Other Listed Structures within the CA have no view of the weir.

A period synthesis discussing in detail the evidence of human activity
within the study areas of the three River Thames weirs and the potential
for archaeological remains is provided within Sections 5.17, 5.19, 5.20 and
10.16, 10.18 and 10.19 of the DBA.

Studies of aerial photography and LIDAR evidence have been carried out
as part of the DBA (as discussed in Section 6 of the DBA). No features of
note have been identified within the study areas of the three River Thames
weirs.
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9.3.6

9.36.1

9.3.6.2

9.3.6.3

9.3.6.4

9.3.6.5

9.3.6.6

Habitat creation areas and new green open spaces

11 HCAs are under consideration as part of the project. New green open
spaces could be created within the project boundary for EIA scoping at
areas such as Royal Hythe, and fields to the east (Manor Farm) and west
of Sheep Walk (Chertsey Road Tip HCA). Royal Hythe has been assessed
separately in the DBA. Fields to the east and west have been included
with the assessment of Chertsey Road Tip HCA. The baseline data is
summarised below.

Records from the Surrey HER for each HCA include entries for designated
and non-designated assets within each study area. Designated assets
were mostly Listed Buildings, with three Scheduled Monuments and one
Registered Parks or Gardens. Non-designated assets within the HCA
study areas include the very significant multi-period site at Kingsmead
Quarry, and the Area of High Archaeological Potential (SP032 — fish weir)
at Shepperton.

Land south of Wraysbury Reservoir is covered by the Surrey HER. The
records include both designated and non-designated entries within the
study area, but none within the site itself. Designated entries include two
Grade Il listed buildings located in Wraysbury, and 21 non-designated
assets ranging from the prehistoric to modern periods. The majority of
these relate to the excavations at Kingsmead Quarry excavations to the
west of the site (see Figure 9-1 in Appendix A) include evidence of Upper
Palaeolithic and Mesolithic, activity as well as evidence for Neolithic
structures, a Bronze Age field settlement and cemetery and evidence of
Iron Age and Roman activity.

Land South of Wraysbury Reservoir is scheduled for Stage 1
archaeological evaluation, though this has not yet been carried out.

Laleham Reach is covered by the Surrey HER. The records include both
designated and non-designated entries within the study area, and non-
designated assets within the site itself. Designated assets include the
Scheduled Monument (DSE6624, NHLE1005949) at Laleham Burway,
145m south of the site, and two listed buildings: the Lockeeper’s House at
Penton Hook Lodge and Fleetmere. A further 11 listed buildings lie within
the study area on the opposite side of the River Thames.

Two non-designated heritage assets are recorded within the site. These
are prehistoric assets recovered during gravel extraction. A further 11 non-
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9.3.6.7

9.3.6.8

9.3.6.9

9.3.6.10

9.3.6.11

9.3.6.12

9.3.6.13

9.3.6.14

designated assets are recorded within the wider study area, largely
consisting of finds encountered during gravel extraction activities. The
Scheduled earthworks on Laleham Burway are of uncertain date; they
were initially identified as a Roman marching camp but may be more likely
to represent a post-medieval stock enclosure.

Drinkwater Pit is covered by the Surrey HER. There are no designated or
non-designated assets within the site. It is shown as historic landfill and
the LIDAR shows that the ground has been disturbed.

Norlands Lane is covered by the Surrey HER. The records include both
designated and non-designated entries within the study area. The site was
part of Longside’s gravel pit, and a late Bronze Age pit was discovered
within the site (MSE582). Extraction for the gravel pit and the Coldharbour
Quarry has resulted in disturbance and the HCA is now landfill.

Littleton North is covered by the Surrey HER. No designated heritage
assets and 10 non-designated assets are recorded with the study area.
The site is part of the Shepperton Gravel pits (see 9.3.6.13) and has been
disturbed by extraction.

Chertsey Road Tip is covered by the Surrey HER. The records include
both designated and non-designated entries within the study area, and
non-designated assets within the site itself. Designated assets include the
Scheduled Monument at Saxon County School and two listed buildings.

Two non-designated heritage assets are recorded within the site. These
are Roman and Early Medieval sites that were discovered during gravel
extraction.

Eight non-designated assets are recorded within the study area. These
range from the prehistoric to the Roman period.

The site and the study area form part of the Shepperton Gravel Pits
(MSE19813). These were a large group of flooded gravel pits, the
excavation of which commenced in the inter-war period and eventually
encompassed 100ha (Mills 1993). The HCA and the field to the west, a
potential new green open space, fall within these areas of prior extraction.
The Manor Farm area to the east was also subject to extraction.

A trial trench evaluation was carried out in the site’s south-west corner; no
archaeological remains were discovered.
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9.3.6.15

9.3.6.16

9.3.6.17

9.3.6.18

9.3.6.19

9.3.6.20

9.3.6.21

Land South of Chertsey Road is covered by the Surrey HER. The records
include both designated and non-designated entries within the study area,
and non-designated assets within the site itself. Designated assets include
fourteen Grade Il listed buildings within the study area.

Seven non-designated heritage assets are recorded within the site and a
further eleven within the study area. These consist largely of findspots of
artefacts ranging from the prehistoric to the Early Medieval periods,
recovered during gravel extraction.

Two archaeological events, a trial trench evaluation and a watching brief,
took place in 1993 and 1994 at The Margins, 30m from the site’s south-
east corner, where a Bronze Age axe and a Roman pewter plate had
previously been recovered from a silted river channel. No finds were
discovered during trial trenching, but a watching brief on gravel extraction
produced animal bone (including aurochs) and two human skulls from
buried channels.

Desborough Island is covered by the Surrey HER. The records include
both designated and non-designated entries within the site and the wider
study area. Designated assets within the site include two listed
Corporation of London tax posts for coal and wine duty, erected c.1860.
Twenty-five listed buildings are recorded within the study area.

Three non-designated heritage assets are recorded at Desborough Island.
These are 19th-century Corporation of London Tax Posts and an undated
area of differential grass growth (MSE6902) on Point Meadow, in the
north-west part of the site. The latter may be a former river channel. Eight
non-designated assets are recorded within the study area. These range
from the prehistoric to the modern period. Assets within the site include
prehistoric and medieval material dredged from the River Thames, Roman
artefacts found during gravel extraction, and a late Roman/Saxon fish weir
on the opposite bank of the River Thames to the south-west of the site.

Stage 1 and 2 evaluations were carried out at Desborough Island in 2017
and 2018 as part of the RTS. These are summarised in paragraphs
9.3.8.23 10 9.3.8.26 below.

Land Between Desborough Cut and Engine River is covered by the Surrey
HER. The records include non-designated entries within the site and
designated and non-designated within the wider study area. Designated
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9.3.6.22

9.3.6.23

9.3.6.24

9.3.6.25

9.3.6.26

assets within the study area include Oatlands Palace Scheduled
Monument and Registered Park or Garden, and seven Listed buildings.

Two non-designated assets are recorded within the site, one prehistoric,
and one medieval and possibly related to Oatlands Palace. A further 14
are recorded within the study area; the most notable of these are the
Roman wooden structure at Shepperton, and associated artefacts. Other
non-designated assets largely consist of individual find spots ranging from
prehistoric to modern.

Grove Farm is covered by the Surrey HER. The records include four
designated and four non-designated assets within the site or study area.
The site contains two non-designated assets of the Grove Farm complex
and a possible Iron Age pit. It is also adjacent to a multi-period site
discovered at Cranmere School to the east of the HCA which included
Mesolithic and Neolithic flint working sites and Bronze Age settlement
features. Evidence of early medieval settlement were also found at Grove
Farm and the Cranmere School site. The southern part of the site is
considered to be of High Archaeological Importance as the evidence
discovered at the school is likely to extend into the site.

Grove Farm is recorded as historic landfill but given the archaeological
remains and field boundaries which are shown on 19th century mapping,
the level of disturbance is unclear.

Studies of aerial photography and LIiDAR evidence have been carried out
as part of the DBA (as discussed in Section 6 of the DBA). Within the
study area of Land between Desborough Cut and Engine River are
curvilinear cropmark features suggestive of possible former watercourses
or part of the former Oatlands Park pale. The earthworks at Laleham
Burway, noted in paragraph 9.3.6.6 also lie within the Laleham Reach
study area.

The potential area of new green open space at Royal Hythe is mainly
landfill with an intact area of land that falls within the Thorpe Hay Nature
Reserve. No heritage assets are recorded within the site. There are four
listed buildings in the 500m study area and the Surrey HER records 37
non-designated heritage assets. The non-designated assets range in date
from the Mesolithic to the modern period. A palaeochannel also runs
through the associated study area. The small area of Royal Hythe which is
not landfill will have high potential for palaeoenvironmental evidence.

River Thames

Scheme

Page 183



Environmental Impact Assessment Scoping Report

9.3.7 Summary of archaeological potential

9.3.7.1 The key heritage assets / areas of archaeological potential within the study
area are summarised below; the areas of archaeological potential are also
mapped on Figure 9-1 in Appendix A. The key heritage assets / areas of
archaeological potential have been graded as high, moderate, or low
according to their importance and the potential for disturbance. A full
analysis of the archaeological potential of the areas included in the RTS
can be found in Section 10 of the DBA.

Runnymede Channel

Multi period findspots from the River Thames at Staines in areas of
undisturbed ground / riverbed: low potential;

Land at or near Thorpe Hay Meadow - undisturbed ground with
potential early deposits noted in trial pits: moderate-high potential;

Multi-period findspots and settlement evidence from gravel pits -
previously undisturbed areas: low-moderate potential;

Presumed site of former earthwork enclosure on Abbey Mead (there is
confusion in the record between different antiquarian sources, so
location remains uncertain): moderate potential; and

Abbey Mead - intact area of gravels/channels: high potential.

Spelthorne Channel

Medieval burh (defended site) suggested from documentary evidence,;
no physical remains, possibly entirely quarried away: low potential;

Multi-period findspots in gravel pits across the study area in previously
undisturbed areas: low-moderate potential;

Anglo-Saxon cemetery (Saxon School) immediately adjacent to the
Channel study area (areas inside proposed route have been quarried
away): low potential; and

A cluster of Roman-medieval fish-weir/timber structures on riverside at
Shepperton: high potential.
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Desborough Bed Lowering

e Artefacts, structures, or palaeoenvironmental remains in river bed or
banks: moderate potential.

Sunbury Weir

e Multi-period findspots (Bronze Age to Post Medieval) from the River
Thames: low-moderate potential.

Molesey Weir

e Multi-period findspots (Lower Paleolithic to Post-Medieval) from the
River Thames in areas of undisturbed ground/ riverbed: low-moderate
potential.

Teddington Weir

e Multi-period findspots (Mesolithic to Post-Medieval) from the River
Thames in areas of undisturbed ground/ riverbed: low-moderate
potential.

HCAs and New Green Open Spaces

e Land South of Wraysbury Reservoir - Palaeolithic, Mesolithic, Neolithic
finds, and Bronze Age finds or settlement evidence related to the
settlements excavated nearby at Kingsmead Quarry: moderate-high
potential;

e Laleham Golf Course - palaeoenvironmental remains within
palaeochannels identified on LIDAR images, settlement remains on
gravel terraces, post-medieval field systems, earthworks associated
with Scheduled Monument: high potential;

e Land South of Chertsey Road within southern strip of potentially intact
ground - finds of prehistoric, Roman, and Early Medieval Date: low
potential;

e Desborough Island - palaeoenvironmental remains within
palaeochannels identified on LIDAR images: high potential;

e Desborough Island - settlement remains on gravel terraces:
moderate-high potential;

e Land Between Desborough Cut and Engine River -
palaeoenvironmental remains within palaeochannels identified on
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9.3.7.2

9.3.7.3

9.3.8

9.3.8.1

LiDAR images, post-medieval features connected to Oatlands Park:
high potential;

e Land Between Desborough Cut and Engine River - Neolithic, Bronze
Age, Roman, or Early Medieval finds: low-moderate potential; and

e Grove Farm — Mesolithic, Neolithic, Bronze Age or Early Medieval
finds: moderate potential.

e Royal Hythe new green open space — palaeoenvironmental remains,
high potential (in area of Thorpe Hay Nature Reserve).

Areas with no archaeological potential were also identified in the study
area. These are areas where the original ground surface is no longer
present, and any potential deposits have been made inaccessible or
destroyed by quarrying, landfill, and reservoirs. As well as substantial parts
of the Channels, these areas include the HCAs at Drinkwater Pit, Norlands
Lane, Littleton North, Laleham Reach, Chertsey Road Tip (including the
potential green open spaces in fields to the east and west), and the
majority of Land South of Chertsey Road.

Archaeological evaluations of several of these areas were carried out
between 2017 and 2019, and further evaluations in 2022 (Figure 9-3,
Appendix A). The results of these evaluations are summarised in Section
9.3.8 below.

Summary of Archaeological Evaluations

Following the assessments summarised in Section 9.3.7 above, several
sites were selected for archaeological evaluation. This followed the staged
programme outlined in Section 2. The sites selected are listed below.

Table 9-1: Sites selected for archaeological evaluation.

Survey Stage and Type, and Status

Land South of  1: Geophysical Survey — survey not complete

Wraysbury la: Geoarchaeological Survey — survey not complete
Reservoir

Thorpe Hay 1: Geophysical Survey — survey complete

Meadow la: Geoarchaeological Survey - survey complete

2: Trial Trench Evaluation — not possible
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Desborough
Island

Land Between
Desborough
Cut and
Engine River

Desborough
Bed Lowering

Sunbury weir

Teddington
weir
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Survey Stage and Type, and Status

1: Geophysical Survey — survey complete
la: Geoarchaeological Survey — survey complete
2: Trial Trench Evaluation — survey not complete

1: Earthworks Survey — survey complete

1: Geophysical Survey - survey complete

la: Geoarchaeological Survey - survey complete
2: Trial Trench Evaluation - survey complete

1: Geophysical Survey - survey complete
la: Geoarchaeological Survey - survey complete
2: Trial Trench Evaluation — not possible

1: Geophysical Survey — survey complete

la: Geoarchaeological Survey — survey complete

2: Trial Trench Evaluation — survey complete — may
require further work dependent on design

1: Geophysical Survey — survey complete
la: Geoarchaeological Survey — survey not complete

Sonar survey of riverbed — survey complete
Archaeological monitoring of bed lowering — survey
non complete

la: Geoarchaeological Survey (Power Auger) — survey
complete
2: Test Pit Evaluation — survey complete

la: Geoarchaeological Survey (Power Auger) — survey
complete
2: Test Pit Evaluation — survey complete

9.3.8.2 The following paragraphs summarise the findings of archaeological
investigations at the above sites. A more extensive summary can be found

in Sections 7 and 10 of the DBA (Appendix G).
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9.3.8.3

9.3.84

9.3.8.5

9.3.8.6

9.3.8.7

9.3.8.8

9.3.8.9

9.3.8.10

Thorpe Hay Meadow

A geoarchaeological watching brief showed deep stratified Holocene
deposits with high paleoenvironmental potential. Intact in situ
archaeological remains, including preserved wood were encountered.

Stage 1 Geophysical evaluation encountered no magnetic responses that
could be interpreted as being of archaeological interest.

Stage la Geoarchaeological evaluation revealed deposits of organic-rich
alluvium. These represent both in-channel and overbank sedimentation.
Deposits considered to derive from a substantial palaeochannel have been
dated to the early Holocene and have the potential to provide high quality
palaeoenvironmental records. Overbank alluvial deposits encountered also
date to this period and have a high potential to preserve former land
surfaces as well as wooden structural archaeological remains.

An area of dense woodland cover encountered gravels at shallower
depths (1.55 — 2.7 below ground level); this is likely to represent a gravel
island between palaeochannels.

Stage 2 trial trench evaluation was recommended to follow up the
possibility of further intact in situ archaeological remains. However, the
logistical challenges of safely excavating very deep trial trenches below
the water table meant that this could not be carried out.

The site is considered to be of high archaeological and
palaeoenvironmental potential, with archaeological remains likely to be
encountered at depths up to 3.9m below current ground level.

Laleham Golf Course

Field survey of earthworks investigated features initially identified from
LiDAR images. Earthworks encountered included the historic Burway Ditch
and the outer ditch and inner raised bank of the Scheduled Monument. It
was noted that golf course landscaping had truncated many features,
including those of the Scheduled Monument. Areas of ridge and furrow
identified on the LIDAR images were not visible on the ground.

Stage 1 geophysical evaluation noted linear anomalies corresponding to
the Scheduled Monument earthwork, and small pit-like anomalies within
the enclosure, though the latter are likely to be of natural origin. Linear
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9.3.8.11

9.3.8.12

9.3.8.13

9.3.8.14

9.3.8.15

9.3.8.16

9.3.8.17

trends probably corresponding to past agricultural activity were noted
across the site, along with former field boundaries.

Stage 1la geoarchaeological evaluation determined that channel deposits
were present along the western edge of the site, suggesting that the extant
drain forming the boundary of the golf course represents a re-purposed
palaeochannel. This was dated to the middle Bronze Age or earlier.
Excellent preservation of plant macrofossils and insect remains was noted
within these deposits.

Stage 2 trial trench evaluation was recommended, in particular to
determine the age and significance of the Scheduled Monument. This has
not yet been carried out.

The site is considered to be of high archaeological and
palaeoenvironmental potential.

Abbey Meads, Chertsey

Field survey of earthworks investigated features initially identified from
LiDAR images. Earthworks encountered were largely very faint and
ephemeral, with most being attributable to recent field drainage activities.
A possibly palaeochannel was identified. A square enclosure noted in the
SMR as a possible medieval stock enclosure was not apparent either on
LiDAR images or on the ground; it is suggested that this has been wrongly
located in the SMR.

No magnetic responses were recorded during Stage 1 geophysical
evaluation that could be interpreted as being of archaeological interest.

Stage la geoarchaeological evaluation demonstrated a complex fluvial
landscape, with at least one major channel and probably several smaller
channels present at the site. Deposits were encountered dating from the
Mesolithic to the Middle Bronze Age. Areas of higher gravels between the
channels were considered to be of high archaeological potential for
settlement activities in the higher areas, and seasonal activity within lower-
lying areas between the palaeochannels. Within the channels there was
considered to be high potential for deposits of palaeoenvironmental
significance and preserved wood.

Stage 2 trial trench evaluation involved the excavation of 105 30m
trenches across the site. Dryland archaeological remains were
encountered dispersed across the higher gravel areas. These include a
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9.3.8.18

9.3.8.19

9.3.8.20

9.3.8.21

9.3.8.22

9.3.8.23

possible Bronze Age and later drainage network, and smaller quantities of
flint dating from the Mesolithic to the Bronze Age. Preserved wooden
structures were encountered in lower-lying areas of the site, dating to the
Iron Age and to the late medieval to early post-medieval period.
Palaeobotanical evidence suggests that the lower-lying areas of the site
were characterised by a complex mosaic wetland of channels and pools
during the Mesolithic and Roman periods.

The site is of high archaeological and palaeoenvironmental potential, with
a very strong likelihood that multi-period archaeological and
palaeoenvironmental remains survive in those areas of the site not
targeted by the evaluation. In particular, it has the potential to make a
valuable contribution to the understanding of wetland management from
the prehistoric period onwards.

Shepperton

Stage 1 geophysical survey did not identify any responses of
archaeological interest.

Stage la geoarchaeological survey demonstrated that substantial organic
alluvial deposits are present at the site, though there was some suggestion
that gravel extraction may have disturbed the sequence. Gravels were
encountered between 1.2 and 5.85m below ground level.

Stage 2 trial trench survey was recommended to follow up the possibility of
further intact in situ archaeological remains, especially in the Area of High
Archaeological Potential around the late Roman/Saxon fish weir to the
south of the site. However, the intact ground in the area between the
former gravel pit and the River Thames is very narrow, and the logistics of
excavating trenches in this situation proved too challenging.

The site is considered to be of high archaeological potential, with the
possibility of encountering organic remains associated with the known
timber structure especially high in the south of the site.

Desborough Island

Stage 1 geoarchaeological survey mapped a palaeochannel of the River
Thames in the south-eastern survey area. The survey otherwise noted
only evidence of recent field boundaries and agricultural activities.
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9.3.8.24

9.3.8.25

9.3.8.26

9.3.8.27

9.3.8.28

9.3.8.29

Stage 1la geophysical survey demonstrated both wider floodplain and in-
channel deposits at the site. Gravels were encountered between 0.52 and
4.1m below ground level, with gravel islands present between deeper
palaeochannel areas. Palaeochannel deposits were demonstrated to have
been accumulating from at least the Roman period and potentially earlier.
The macrofossil assemblage demonstrated good preservation of
palaeoenvironmental remains and good conditions for preservation of
potential wooden archaeological remains.

Stage 2 trial trench evaluation involved the excavation of 51 30m trial
trenches. These demonstrated the presence of a ring-ditched feature
representing a possible barrow located in the centre of the site. This is
likely to be late prehistoric in date. Remaining features are undated but
likely to also be of prehistoric date. The north-western half of the site was
more deeply alluviated. Several palaeochannels were recorded; these
correspond to those identified through LIDAR imagery and Stage 1 survey.

The site is of high archaeological and palaeoenvironmental potential, with
a very strong likelihood that archaeological and palaeoenvironmental
remains survive in those areas of the site not targeted by the evaluation.

Desborough Bed Lowering

A geophysical survey of the riverbed of the River Thames was conducted
in February 2021. A total of 61 features of archaeological potential were
identified in the sidescan sonar data, these probably represent modern
debris. No features of palaeoenvironmental interest were identified in the
sub-bottom profiler data and no definitive evidence of a historic dredge
surface (which would indicate the removal of historic riverbed deposits up
to that point).

Due to the potential that bed-lowering activity will affect previously
undisturbed sediments surviving historic deposits, a programme of ground-
truthing has been recommended.

Sunbury Weir

A Stage 2 test pit and power auger survey was carried out by Trent &
Peak Archaeology at the site of Sunbury Weir in 2018 (TPA 2019d). This
recorded a series of post-18"-century made ground deposits, derived from
dredged river gravels and brickmaking waste, that overlay the superficial
geology of Kempton Park Gravels. No features or deposits of
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9.3.8.30

9.3.9

9.3.9.1

9.3.10

9.3.10.1

9.3.10.2

archaeological or palaeoenvironmental significance were encountered,
and the site is considered to be of low archaeological potential.

Teddington Weir

A Stage 2 test pit and power auger survey was carried out by Trent &
Peak Archaeology at the site of Sunbury Weir in 2018 (TPA 2019d). No
features or deposits of archaeological or palaeoenvironmental significance
were encountered, and the site is considered to be of low archaeological
potential.

Future Baseline

The future baseline for cultural heritage, archaeology and built heritage is
likely to be broadly similar to the current baseline. Designated assets are
protected through planning policy such that significant changes are
unlikely to occur. Non-designated heritage assets are more likely to be
subject to change, with some assets being altered or removed and new
assets identified as a result of new development and/or any new mineral
extraction within the study area.

Key Environmental Considerations and Opportunities

The key considerations with respect to cultural heritage, archaeology and
built heritage are:

e Scheduled Monuments, Registered Parks and Gardens, Listed
Buildings, Conservation Areas and historic landscapes present in the
cultural heritage study area for EIA scoping;

e buried archaeological deposits identified by HERs as non-designated
heritage assets (including AHAPS) or identified during archaeological
evaluations in the cultural heritage study area for EIA scoping; and

e buried archaeology not identified or not yet identified during
archaeological evaluations.

The key opportunities with respect to cultural heritage, archaeology and
built heritage are:

e Potential to reduce flooding of Scheduled Monuments, Registered
Parks and Gardens, and Listed Buildings;
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Potential to uncover further new archaeological and
paleoenvironmental finds during construction of the project, thereby
expanding the archaeological record of the River Thames floodplain;

Potential outreach and wider dissemination associated with such finds;
and

Potential heritage input into scheme design, thereby enriching the
River Thames environment, increasing community connections with
the historic landscape and further assisting wider dissemination and
outreach.

9.4 Likely Significant Effects Requiring Assessment

94.1 Construction Effects

9.4.1.1 Project activities and associated likely significant effects are identified
below:

Material excavation (including channel excavation, bed lowering/river
bank lowering) has a potential to remove, damage or disturb buried or
riverbed archaeology. Areas likely to be affected have been identified
through various archaeological investigations including field surveys,
geophysical surveys, geoarchaeological assessments and trial
trenching;

General construction activities and movement of vehicles, equipment
and site operatives may cause damage to buried archaeology due to
ground disturbance resulting from enabling or construction works such
as damaged caused by piling, and ground compression caused by use
of materials, tracking of construction vehicles, or other construction-
related activities. As above, areas likely to be affected have been
identified through various archaeological investigations;

Transportation of material / waste, and placement / processing of non-
hazardous material at end destination has the potential for either
beneficial or adverse effects on the setting of surrounding designated
features depending on design. There is also the potential for
disturbance to unknown buried archaeology and palaeoenvironmental
deposits through compression effects of reused materials,
compression from vehicle tracking or other construction activities;
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Movement of vehicles, equipment, erection of temporary screens and
fences, creation of site compounds, materials processing sites and
temporary storage facilities on-site has the potential to affect the
setting (both visual and conceptual) of designated assets, non-
designated assets and historic landscapes;

Likely significant effects from traffic movement off site, including noise
and vibration during construction have been scoped into this
assessment on a precautionary basis; traffic movements have not yet
been fully defined and therefore it is not practical to suggest a study
area which can be used for the cultural assessment at this stage.
When traffic movements are defined, this information will be used to
inform the assessment of effects;

Effects on preservation of buried archaeological deposits from a
localised change of ground water level as flood channels are
excavated; and

Effects on preservation of standing features and buried archaeological
deposits from a general change in water (ground and surface) through
temporary change of flood regime.

9.4.2 Operational Effects

9.4.2.1 Project activities and associated likely significant effects are identified
below:

The use of the flood channel and capacity improvements during times
of flood may result in a beneficial reduction in flood risk to designated
heritage features. The reduction in flood risk, both in terms of flood
extent and frequency will remove/ reduce flood damage to certain
designated heritage features (Scheduled Monuments, Conservation
Areas and Listed Buildings) and also allow for better access to, and
fuller appreciation of these heritage assets;

The use of the flood channel and capacity improvements during times
of flood may have beneficial effects on the preservation of unknown
buried archaeology;

The existence of the flood channel and HCAs may result in a change
to water levels causing damage to organic deposits or structures of
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9.5

9.5.1

9511

9.5.2

9521

palaeoenvironmental or archaeological significance. This may extend
beyond the areas directly affected by the project;

The existence of the flood relief channel, flood embankments, new
green open spaces and HCAs may have an adverse effect on historic
landscapes and the setting (both visual and conceptual) of key
designated and non-designated heritage assets. The flood relief
channel and associated features have the potential to create a
permanent change in setting of certain key designated heritage
features which may affect the appreciation of these heritage assets;
and

The existence of research outputs, material archives and on site
interpretation may have a beneficial effect on the better understanding
and presentation of heritage assets within the remit of the project.

Effects Not Requiring Assessment

Construction Effects

Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
identified below:

Transportation of non-hazardous material from the major road
network and placement at licensed sites is not considered to have a
significant effect on heritage assets; the material to be removed would
be of minimal archaeological potential or heritage value and will be
removed to existing licensed sites.

Operation Effects

Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
identified below:

General maintenance activities could result in increased traffic and
plant on local roads and within the project boundary, causing a
potential adverse effect on cultural heritage, archaeological or built
heritage receptors. However, it is anticipated that the effect will not be
significant because maintenance activities will follow standard good
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9.6

9.6.1.1

9.6.1.2

9.6.1.3

9.6.1.4

9.6.1.5

9.6.2

9.6.2.1

practice procedures, are likely to be infrequent and of short duration,
resulting in minimal effects.

Approach to Mitigation

This section should be read in conjunction with Chapter 5: Approach to
EIA Scoping which sets out further definition for the project regarding
primary (embedded) mitigation, secondary (additional) mitigation and
tertiary (best practice) mitigation.

In general, the RTS avoids areas of archaeological potential as far as is
possible. Much of the channel, the majority of new green open spaces and
many of the HCAs are situated across land which has been heavily
affected by gravel extraction such that there is little to no remaining
potential for the preservation of archaeological or palaeoenvironmental
remains.

The setting of some heritage assets and elements of historic landscapes
may be adversely affected by the RTS. The Setting Study to be carried out
as part of the EIA will lay out steps to avoid this where possible and to
mitigate the effects where this is unavoidable.

Following planned updates, the Stage 1 and Stage 2 results will inform the
remaining stages of the Setting Study. Stages 3 to 5 will be carried out
once design is completed as part of the EIA and will be combined with the
Stage 1 and 2 report to form a technical appendix to the ES. Stages 3-5 of
the study will consider all potential development effects (including the
creation of new green open spaces, HCAs and potentially traffic routes) on
the settings of these designated heritage assets.

Where archaeological potential has been identified and/or confirmed
during DBA and Stage 1 and 2 archaeological evaluation, scheme design
has been adjusted where possible to avoid damage to the archaeology
present. This process has been conducted in close consultation with
stakeholders. Where areas of archaeological potential cannot be avoided,
mitigation measures will be considered.

Construction

Secondary mitigation measures that are under consideration for the
construction phase are identified below.
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9.6.2.2

9.6.2.3

9.6.24

9.6.3

9.6.3.1

For situations resulting in the removal of, damage to or disturbance of
unknown buried archaeology potential mitigation measures might include:

e Strip, map and sample excavation on identified archaeological sites
(for example Chertsey Abbey Meads and Desborough Island);

e Archaeological monitoring of excavations in areas where sites
where strip, map and sample excavation is not practicable;

e Archaeological monitoring of excavations in areas where sites were
not identified during evaluation but where the potential for
archaeological or palaesoenvironmental remains exists;

e Additional evaluation during enabling works in areas where
evaluation could not be carried out at an earlier stage;

¢ Archaeological monitoring and sampling of river-bed deposits
during riverbed lowering activities;

e A programme of geoarchaeological investigation and
palaeoenvironmental sampling to understand deposits which are to
be destroyed by channel construction; and

e Post-excavation activities following all of these measures, to
include archiving and long-term storage of excavated remains and
reporting on and dissemination of the results as appropriate.

The above measures should mitigate the majority of detrimental effects on
the heritage resource caused by the construction phase of the RTS.
Residual effects are likely to include the destruction of some
archaeological and palaeoenvironmental remains, and potentially may
include some adverse effects on the settings of heritage assets.

The measures will be secured through the production of a Mitigation WSI,
based upon existing knowledge as outlined in this chapter, and to be
agreed with all relevant stakeholders. This will form part of the EIA
submission.

Operation

Secondary mitigation measures that are under consideration for the
operation phase are identified below.
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9.6.3.2

9.6.3.3

9.6.34

9.6.3.5

9.7

9.71.1

9.7.1.2

For situations where changes in ground water levels might have an
adverse effect on the preservation of unknown buried archaeology
potential mitigation measures will include a programme of
geoarchaeological investigation and palaeoenvironmental sampling. This
will help to understand deposits which are threatened by changes to
groundwater levels.

Potential mitigation measures for adverse effects upon historic landscapes
and the setting of designated heritage assets might include:

e Enhancing existing views or creating new views;
e Restoring historic views;
e Masking detrimental features; and

e Improving public access, understanding and awareness of heritage
assets.

The above measures should mitigate the majority of detrimental effects on
the heritage resource caused by the operation phase of the RTS. Residual
effects potentially may include the destruction or degradation of some
organic archaeological and palaeoenvironmental remains, and some
adverse effects on the settings of heritage assets.

The measures relating to buried archaeology and palaeoenvironmental
deposits will be secured through the production of a Mitigation WSI, based
upon existing knowledge as outlined in this chapter, and to be agreed with
all relevant stakeholders. This will form part of the ES submission. The
measures relating to the setting of designated heritage assets will be
secured through the production of a Setting Study to be carried out in
conjunction with the relevant stakeholders. This will form part of the ES
submission.

Assessment Methodology

This section forms the assessment methodology for the cultural heritage,
archaeology and built heritage aspect of the RTS that will be applied in the
ES.

Previous versions of this methodology were produced to seek upfront
approval and consensus with LPAs on relevant legislation, guidance and
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policy, and the current methodology incorporates feedback gained from
this exercise.

9.7.1.3 The sensitivity of receptors and magnitude of change are considered
together to give an overall significance of effect. A moderate or major
effect is considered significant under EIA terms.

Significance Criteria

9.7.1.4 The criteria for assessing magnitude of change on cultural heritage,
archaeology and built heritage are as follows:

9.7.1.5 A magnitude of change considered to be high might involve:

Changes to all or most key archaeological materials or historic
buildings and/or or settings, such that the resource is completely
altered or lost;

Changes to most or all key historic town and landscape elements,
parcels or components, resulting in major change or complete loss of
historic character or value;

Extreme visual changes, resulting in major change or complete loss of
historic character or value;

Major changes in sound or noise quality, resulting in major change or
complete loss of historic character or value; and

Fundamental changes to use or access, resulting in major change or
complete loss of historic character or value.

9.7.1.6 A magnitude of change considered to be moderate might involve:

Changes to many key elements or considerable changes to the
setting of an archaeological asset or historic building, such that the
historic character of same is significantly modified;

Changes to many key historic town or landscape elements, parcels or
components, resulting in moderate changes to historic character or
value;

Noticeable differences in sound or noise quality resulting in moderate
changes to historic character or value; and
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e Considerable changes to use or access, resulting in moderate
changes to historic character or value.
9.7.1.7 A magnitude of change considered to be low might involve:
e Very minor changes to archaeological materials or setting;
e Very minor changes to historic building elements or setting;

e Very minor changes to key historic landscape elements, parcels or
components resulting in very minor change to historic landscape
character;

e Virtually unchanged visual effects resulting in very minor change to
historic landscape character;

e Very minor changes in noise levels or sound quality resulting in very
minor change to historic landscape character; and

e Very minor changes to use or access resulting in very minor change
to historic landscape character.

9.7.1.8 A magnitude of change considered to be very low might involve:

e Changes to key materials or settings of an archaeological asset,
historic building, historic townscape or historic landscape such that an
asset/building/town or landscape or its setting is slightly altered,
resulting in limited changes to its historic character and significance.

9.7.1.9 Situations where the magnitude of change is assessed as none might
involve:

¢ No change to assets, buildings landscapes or elements or parcels or
components of same;

¢ No visual or audible changes; and
¢ No changes arising in amenity or other factors.

9.7.1.10 The criteria for assessing sensitivity of cultural heritage, archaeology and
built heritage receptors are as follows:

9.7.1.11 High sensitivity involves receptors such as:

e World Heritage Sites;
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Assets, buildings and historic landscapes of acknowledged
international importance which can contribute significantly to
acknowledged international research objectives;

Extremely well-preserved historic landscapes with exceptional
coherence, time-depth or other critical factors;

Sites and buildings of national importance (i.e. that can contribute to
national research objectives), including Scheduled Monuments and
Grade | and II* Listed Buildings;

Designated landscapes of outstanding interest;

Assets and buildings (either designated or non-designated) that are
shown to have exceptional qualities in their fabric or historical
associations not adequately reflected in the listing grade;

Conservation Areas containing very important buildings;

Non-designated historic landscapes of high quality and importance,
and of demonstrable national value;

Well-preserved landscapes exhibiting considerable coherence, time-
depth or other critical factors;

Burial grounds; and

Non-designated buried archaeological remains that are demonstrably
of national importance (which may include Areas of High
Archaeological Potential).

9.7.1.12 Moderate sensitivity involves receptors such as:

Sites and landscapes of regional importance (i.e. that can contribute
to regional research objectives);

Registered sites such as Parks and Gardens, Grade Il Listed
Buildings, Conservation Areas, designated special historic
landscapes;

Non-designated historic landscapes that would justify special historic
landscape designation;
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Averagely well-preserved landscapes with reasonable coherence,
time-depth or other critical factors;

Buried archaeological sites (including Areas of High Archaeological
Potential) and landscapes of regional importance;

Historic townscape or built-up areas with important historic integrity in
their buildings or built settings; and

Non-designated historic buildings that can be shown to have
exceptional qualities in their fabric or historical associations

9.7.1.13 Low sensitivity involves receptors such as:

Sites of local importance (designated and non-designated, that can
contribute to local research objectives);

Non-designated heritage assets;

Assets compromised by poor preservation and/or poor survival or
contextual associations;

Locally listed buildings;

Unlisted buildings of modest quality in their fabric or historical
association;

Historic townscape or built-up areas of limited historic integrity in their
built settings;

Robust undesignated historic landscapes or those of importance to
local interest groups;

Historic landscapes whose value is limited by poor preservation
and/or poor survival of contextual associations

Assets with very little or no surviving cultural heritage interest;
Buildings of no architectural or historical note;
Buildings of an intrusive character; and

Landscapes with little or no significant historical interest.
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9.7.1.14 Sensitive receptors that will be subject to direct effects will be taken
forward for assessment, where these fall within areas of the project
boundary for EIA scoping in which intrusive groundworks will take place:

Designated assets recorded by HE;
Non-designated assets recorded by HERS;

Palaeochannels preserving palaeoenvironmental and organic remains
as identified through LIDAR, boreholes, Stage 1 and Stage 2
archaeological works; and

Previously unknown archaeological features discovered through
Stage 1 and Stage 2 archaeological works.

9.7.1.15 Sensitive receptors that will be subject to indirect effects (effects on
setting) will be identified through the Setting Study using the following

criteria:

9.7.1.16

9.7.1.17

Intervisibility, either direct line of site or ZTV for raised landforms;

Relationship with contemporary assets that could be altered or
disrupted; and

Relationship to surrounding historic landscape which could be altered
or disrupted.

In addition, previously undiscovered archaeological deposits will also be
considered a receptor due to the high potential for archaeology within
those areas deemed to be of high or moderate risk in the DBA.

The significance of effect is determined by combining the magnitude of
change with the sensitivity of the receptor, using the matrix displayed in
the table below.
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Table 9-2: Significance of effect matrix.
: o Moderate o
- High Sensitivity Low Sensitivity

High Major Major Moderate
Magnitude (Significant) (Significant) (Significant)
Major Moderate Minor
Magnitude (Significant) (Significant)
Moderate Minor Negligible
Magnitude (Significant)
Very Low Minor Negligible Negligible
Magnitude

No Change None None None

9.7.1.18 If a change is negative, then the resulting effect is described as being
adverse; if a change is positive the resulting effect is classed as being
beneficial. A moderate or major effect is considered significant under EIA
terms. The degree of significance as it relates to effects on cultural
heritage, archaeology and built heritage receptors is defined as follows:

9.7.1.19 A major (significant) effect involves significant change in environmental
conditions resulting in loss of heritage values, and therefore significance. It
can affect designated and non-designated heritage assets through total
removal of archaeological remains or by affecting setting to such a degree
that significance is lost.

9.7.1.20 A moderate (significant) effect involves a change in environmental
conditions that also results in the loss of some heritage values, thereby
affecting significance. It can affect designated or non-designated heritage
assets though partial removal of archaeological remains or affect setting to
such a degree that significance is reduced.

9.7.1.21 A minor effect involves a change in environmental conditions resulting in a
minor change to heritage values which does not affect the overall
significance of the asset.

9.7.1.22 A mitigation hierarchy has been implemented to avoid, reduce, or
compensate for predicted significant effects on receptors. Primary
(embedded) or designed in mitigation should avoid and/or reduce many
significant effects. For those effects which cannot be fully avoided
secondary (additional) appropriate mitigation will be formulated for each
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9.7.1.23

9.7.1.24

9.7.1.25

9.7.1.26

9.7.1.27

9.7.1.28

receptor. Following this, assessment of the significance of residual effects
will be determined.

Construction Effects

Adverse effects to non-designated heritage assets during construction
phase arise where known and unknown buried archaeology and
palaeoenvironmental deposits are damaged or disturbed by construction
activities, resulting in both temporary and permanent effects. Adverse
effects to designated heritage assets arise where construction activities
have a detrimental effect on their setting.

Where such adverse effects cannot be reversed, these must be
considered to endure alongside any positive effect (or reduced adverse
effect) gained from mitigation. However, where the physical and visual
adverse effect can be reversed this may result in no effect in the
operational phase.

Operational Effects

Physical and visual adverse effects to heritage assets during site
development and operational phases may result in temporary or
permanent effects.

Adverse effects to non-designated heritage assets during operation phase
arise where known and unknown buried archaeology and
palaeoenvironmental deposits are damaged or disturbed by the operation
of the project, resulting in largely permanent effects. Adverse effects to
designated heritage assets arise where the existence and operation of the
project has a detrimental effect on their setting. These effects area also
largely permanent.

Cumulative Effects

Other projects consented or planned in similar timescales to the RTS have
the potential to change the effects on cultural assets, for example when
the setting of a receptor is important for the assessment of significance,
which means it cannot be assessed in isolation. Further detail on the
approach is provided in Chapter 19: Cumulative Effects Assessment.

Such effects will be assessed as part of the Cultural Heritage contribution
to the ES in accordance with the approach set out in the Cumulative
Effects Chapter of this Scoping Report.
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9.8

9.8.1.1

9.8.1.2

9.8.1.3

9.8.1.4

9.8.1.5

9.8.1.6

Assumptions and Limitations

In areas where the original ground surface is no longer present and any
potential deposits have been made inaccessible or destroyed by quarrying
or landfill, these have been recorded as having no archaeological
potential. It is possible that very deep deposits under these areas may
exist, however it is not expected that the project will affect these due to
their depth.

Similarly, it is possible that very small areas of intact ground may exist at
the margins or former quarry or landfill areas. Such areas have been
evaluated where possible, but it is possible that some areas of unidentified
intact ground containing archaeological remains may exist.

Areas of high archaeological potential could not be fully evaluated due to
logistical issues at Thorpe Hay Meadow and Shepperton (which includes
AHAP SP032 — fish weir); these sites will need to be carefully investigated
at construction stage, with time and facilities to do this built into the
programme.

The area of high archaeological potential at Laleham Golf Course has not
yet been fully evaluated; stage 2 evaluations will inform the ES.

Trial trench evaluations at Desborough Island were tightly tailored to the
plans for this HCA; changes to these might require further evaluation to be
carried out to establish the baseline at this site.

Planned evaluation at Land South of Wraysbury Reservoir and Land
Between Desborough Cut and Engine River to establish their baseline
status will inform the ES. These, and any other areas to be added to the
project, will need to be evaluated prior to mitigation strategies being
completed.
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10

10.1

10.1.11

10.1.1.2

10.1.1.3

10.1.1.4

Flood Risk

Introduction

Flood risk as a topic is usually included in the Water Chapter for EIAs but
given one of the project core goals is flood risk management and
specifically to reduce flood risk overall, it is necessary to assess flood risk
as being a source, pathway and receptor of potential environmental
change. This does also mean that the definition of mitigation for a flood
risk EIA chapter is nuanced in that the project purpose is flood risk
mitigation itself, hence the majority of mitigation is always embedded.

The Flood Risk Assessment (FRA) will be written before the full EIA is
undertaken because flood risk is used to both define and design the
project. The reduction in flood risk overall defines the RTS but it is also the
design tool used as part of the EIA process to determine the location and
design of project elements across the site. This is known as the sequential
approach to design, as defined by the NPPF which is the same for all
developments: all elements of a scheme need to be located and designed
to be in an appropriate flood setting relative to their sensitivity and they
should not increase flood risk on or off site.

The scope of this flood risk chapter therefore follows the FRA in terms of
the NPPF, Lead Local Flood Authority (LLFA) and LPAs approach i.e. to
assess all sources of flooding posed to and from the project for the lifetime
of the project, but also necessarily augments the assessment following the
EIA guidance. This includes the assessment of significance and
importantly the interaction with other environmental topics including
cumulative and in combination effects, which a compliant NPPF FRA does
not necessarily need to cover for planning compliance. The EIA process
has enhanced the ability of the assessment of flood risk (fluvial, tidal,
surface water, groundwater, sewers and drainage, and artificial sources) to
optimise the designs of the RTS and address the need for “holistic”
mitigation across the project.

A detailed NPPF compliant technical FRA (with Environment Agency
approved modelling) and drainage assessment report will form part of the
Appendices to the ES.
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10.1.1.5

10.1.1.6

10.2

10.2.1

10.2.1.1

Given the nature of the RTS and the site setting being majority floodplain,
flood risk overlaps with most other environmental topics and these
chapters should be read in conjunction with this chapter.

A summary of the key legislation, policy and guidance relevant to flood risk
is provided in Appendix M.

Baseline Methodology

Information Sources

Data on flood risk has been obtained from multiple sources over several
years to inform the hydraulic modelling that underpins the design of the

flood reduction and environmental benefits of the project. To inform EIA
scoping, a review of publicly available resources has been undertaken.

These resources include:

e Flood Map for Planning (.gov.uk Open Data);

¢ Risk of Flooding from Rivers or the Sea (.gov.uk Open Data);
e Risk of Flooding from Surface Water (.gov.uk Open Data);

e Risk of Flooding from Reservoirs (.gov.uk Open Data);

e Records of local flood history from Lead Local Flood Authorities / Local
Authorities;

e Preliminary and Strategic Flood Risk Assessments (PFRA / SFRA)
from Lead Local Flood Authorities / Local Authorities;

e Surface Water Management Plans from Lead Local Flood Authorities /
Local Authorities;

e Thames Area Climate Change Allowances; and

e Surrey Local Flood Risk Management Strategy.

10.2.1.2 The Lower Thames 1D-2D Flood Mapping Model (Environment Agency,

2019), has been obtained from the Environment Agency. The model has
been updated using a better understanding of the flood mechanisms within
the area. Flood modelling runs have been undertaken for different flooding
scenarios in agreement with the Environment Agency to demonstrate
current, future without the project and future with the project flood extents,

River Thames

Scheme

Page 208



Environmental Impact Assessment Scoping Report

taking account of climate change and climate projections. These model
runs have been undertaken for different types of flood scenarios that are
known to occur in the River Thames catchment, considering the latest
Thames Area Climate Change Allowances (Environment Agency, 2021b).

10.2.1.3 As the project design progresses, the Lower Thames 1D-2D Flood
Mapping Model will be updated further to incorporate updates in relation to
the latest RTS project design. The model will be used to model
construction and operation scenarios for flood risk, to inform the FRA for
the project, and the ES.

10.2.2 Stakeholder Engagement

Feedback received from consultation on EIA Scoping and draft
assessment methodologies

10.2.2.1 Surrey County Council, in their capacity as a regulator, provided a Scoping
Opinion on the EIA Scoping Report submitted for the project under the
Town and Country Planning Act in 2017. The County Planning Authority
recommended that the submitted ES must take account of the following:

e The Environment Agency (in their capacity as a statutory consultee)
noted that: ‘an environmental statement, associated flood risk
assessment and detailed hydraulic flood modelling will be submitted by
the proponent to demonstrate that flood risk will not be increased
elsewhere, both during the construction and operational phases of the
scheme. However, they advised that the proponent should be aware
that flood water storage compensation may also be required for any
work or storage compounds and that these should also be assessed,
and if required mitigated, within the applications that are submitted and
their accompanying assessments’;

e Transport for London advised that: ‘they would be interested in
measures designed to minimise impacts on rail infrastructure, the
highway network and transport operations and to mitigate any negative
impacts, both during construction and in operation. In particular,
London Underground Infrastructure Protection would want to see
further details of areas that may be affected by flooding during
construction works in order to update contingency plans’.

10.2.2.2 Construction stage flood risk will be assessed, including effects on
highways, rail and tube infrastructure with the aim of ensuring that the
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10.2.2.3

10.2.2.4

10.2.2.5

10.2.2.6

10.2.2.7

flood risk posed to transport infrastructure is not increased as a result of
construction works.

Surrey County Council also recommended that ‘due to the nature and
scale of the developments proposed we would expect a detailed FRA to
be produced for each site. The FRA should consider all sources of
flooding, including surface water, establish the baseline flood risk using all
available published sources and supplemented by site specific surveys
where necessary. The effect of climate change should be considered in
accordance with the latest Environment Agency guidance. The FRA
should include details of any mitigation proposed for the facilities that
would be constructed as part of the wider scheme, including floor and key
infrastructure levels, flood flow routes, flood storage and access and
egress. The Flood Risk chapter of each ES should cover the construction
and operational phases of the development. In each case the FRA can
form a technical appendix to the ES’.

A FRA will be produced that will objectively assess the project. It will
consider all sources of flooding and is anticipated to be a qualitative
assessment for the RTS, informed by fluvial and groundwater modelling.
The FRA will include any details of proposed mitigation, the effect of
climate change in line with Environment Agency guidance and
consideration of construction and operation stages of the project.

The MMO were also asked to provide a Scoping Opinion. In relation to
flood risk, the MMO noted that ‘a flood risk assessment including
modelling is required to demonstrate that the works will not result in any
increased flood risk downstream. This must include potential impact on
tidal flood defences.

The hydraulic model includes agreed tidal scenarios (worst-cases) and the
fluvial modelling extends to Putney Bridge. The model includes scenarios
that identify the changes to fluvial risk downstream of Teddington Lock and
the changes to tidal risk upstream of Teddington Lock; this will therefore
be fully documented and addressed in the FRA and the ongoing EIA
process.

Surrey County Council, in their capacity as a regulator, also provided the
informal comments on the draft EIA methodology in 2019 to assist in the
process of refining the methodology for the FRA. The Principal
Environmental Officer noted that the adopted Surrey Minerals Plan and the
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Surrey Waste Local Plan contain policy relevant to flood risk that should
be considered. This policy is being considered in the FRA for EIA.

10.2.2.8 Surrey County Council also note that the Local Flood Risk Management
Strategy for the RBWM should be considered. This is still relevant given
hydraulic connectivity does not stop at administrative boundaries and this
Local Flood Risk Management Strategy will be used in the assessment.

Feedback received from pre-application consultation under Town
and Country Planning Act

10.2.2.9 Pre-application consultation was undertaken in 2019 with Surrey County
Council (in their capacity as a statutory consultee), LPAs, GLA, the
Environment Agency Sustainable Places Team and the MMO.

10.2.2.10 Surrey County Council pre-application feedback included comments on
how the RTS needed to demonstrate compliance with the NPPF policy for
reuse of material in Flood Zones 2 and 3.

10.2.2.11 The Environment Agency Sustainable Places team provided pre-
application feedback in 2019. The key issue raised in relation to flood risk
was that no evidence was provided to demonstrate that the proposed
landscape works have passed the sequential test. They noted that ‘Visitor
centres and car parks are ‘less vulnerable’ in accordance with Table 2:
Flood risk vulnerability classification of the NPPG to the NPPF. Tables 1
and 3 of this PPG [Planning Practice Guidance] make it clear that this type
of development is not compatible with this floodplain [functional floodplain]
and therefore should not be permitted.’ In addition to this, they stated they
‘would not want to see any land raising within Flood Zone 3b — the
functional floodplain’. The team stated that the ‘FRA should clearly
demonstrate that the proposed beacons are located outside of Flood Zone
3b — the functional floodplain by taking a sequential approach to the site.
Further studies, such as a site-specific topographical survey and/or
detailed flood modelling, may be required to demonstrate the proposed
LEAs are located outside of Flood Zone 3b — the functional floodplain.’

10.2.2.12 The Environment Agency Sustainable Places team stated that if it can be
demonstrated that the LEAs are not located within the Flood Zone 3b — the
functional floodplain the following would need to be demonstrated:

e That climate change has been assessed and an appropriate allowance
applied;
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e That the proposed development does not increase flood risk
elsewhere; and

e That any loss of floodplain storage within the 1:100 year floodplain (i.e.
the area with a one per cent chance of flooding in any given year), plus
an appropriate allowance for climate change, caused by the proposed
development, including land raising in the floodplain, can be mitigated
for.

10.2.2.13 Two pre-application advice meetings were held in March and September

2019 with the Environment Agency Sustainable Places team following the
initial pre-application response received for flood risk aspects.

10.2.2.14 We have amended the sensitivity criteria in direct response to the

Sustainable Places feedback. Detailed flood modelling and assessment of
the flood zones will inform landscape design work to ensure required
scheme elements are located in appropriate flood zones for their flood risk
vulnerability classification and demonstrate compliance with NPPF, which
responds to both the LPAs and Environment Agency feedback.

Other topic specific engagement

10.2.2.15 Consultation has been undertaken with local stakeholders such as

landowners, community groups, parish councils and recreation groups.
Discussion Group workshops with representatives from a wide variety of
interests were held, and there have been numerous public drop-in
sessions throughout the wider study area. This consultation assisted with
collation of baseline data on flood risk. Ongoing consultation with the LLFA
is providing important information on ordinary watercourses and surface
water flooding.

10.2.2.16 Questions from the public included the desire to understand any

10.2.3

10.2.3.1

downstream changes as a result of the RTS. This is included in the scope
of the assessment and the FRA.

Study Area

The study area for flood risk comprises the area within the project
boundary for EIA scoping with a 500m buffer and areas likely to receive a
change in flood extent and depth, as defined by the ongoing hydraulic
modelling (see Figure 10-1 in Appendix A). Due to the geographical
separation from the main area of works, the upstream and downstream
boundaries of the 1:100 year floodplain (i.e. the area with a one per cent
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10.2.3.2

10.2.3.3

10.3

10.3.1

10.3.1.1

10.3.1.2

10.3.1.3

chance of flooding in any given year)o be affected by the project beyond
Datchet and Teddington Lock delineates the upstream and downstream
extent of the flood risk study area. It is known that there are fluvial
influences downstream of the Teddington Lock and tidal influences
upstream of Teddington Lock and this is identified in the modelling. The
assessment thus uses data verified on site and modelling to assess flood
events.

This area has been selected as it is considered to cover all areas with the
potential to experience changes to flood risk as a result of construction
and operation of the project.

As the design and consultation processes progress, the flood risk study
area may evolve to accommodate any changes that are generated. If the
flood risk study area does change prior to submission of the ES, baseline
data collection and consideration of potential likely significant effects will
be reviewed and updated as appropriate.

Baseline

Existing Baseline

The project is within the floodplain of the River Thames and relevant
tributaries. The floodplain within the flood risk study area (Figure 10-1,
Appendix A) includes the full range of the likely flooding scenarios from
very low to very high risk. This variance contributes to the opportunity to
reduce the flood risk overall to sensitive receptors. The flood risk study
area includes the full range of potential sources of flooding to different
degrees and due to the nature of the floodplain, communication between
the sources is high and of critical importance to the ongoing EIA process.
The sources of flooding include fluvial, tidal, surface water, groundwater,
sewers & drainage and artificial sources, including reservoirs and canals.

The surface water and groundwater bodies present within the study area
are discussed in detail in Section 18: Water Environment.

Fluvial Flood Risk

Fluvial sources relate to non-tidal watercourses. The flood risk study area
includes Environment Agency “Main River” watercourses and “ordinary”
watercourses. Floodplains in England are divided into fluvial flood zones,
usually based on the modelled different probabilities of a flood event
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occurring in any given year, referred to as the Annual Exceedance
Probability (AEP). These are defined within the NPPF and PPG - Flood
Risk and Coastal Change (DLUHC, 2022). Probability of fluvial flooding,
ignoring the presence of defences, are categorised as detailed below:

e Flood Zone 1 (Low Probability): Land having a less than 1 in 1,000
year (0.1 per cent) AEP of river or sea flooding (all land outside Flood
Zones 2 and 3);

e Flood Zone 2 (Medium Probability): Land having between a 1 in 100
year (1 per cent) and 1 in 1,000 year (0.1 per cent) AEP of river
flooding; or land having between a 1 in 200 year (0.5 per cent) and 1 in
1,000 year (0.1 per cent) annual probability of sea flooding;

e Flood Zone 3a (High Probability): Land having a 1 in 100 year (0.1 per
cent) or greater AEP of river flooding; or land having a 1 in 200 year
(0.5 per cent) or greater AEP of sea flooding; and

e Flood Zone 3b (The Functional Floodplain): This zone comprises land
where water has to flow or be stored in times of flood. When required,
usually due to lack of detailed floodplain modelling, LPAs define the
areas of functional floodplain as a policy designation in different ways
as part of their Strategic Flood Risk Assessments in consultation with
the Environment Agency. We have used the most up to date 1 in 30
year floodplain (i.e. the area with a 3.3 per cent chance of flooding in
any given year) in accordance with the PPG issued in 2022.

10.3.1.4 Figure 10-1 (Appendix A) shows Flood Zones 2 (0.1 — 1 per cent AEP) and
3a (1 per cent AEP) from the flood map for planning, as well as the
Functional Floodplain (3.3 per cent AEP) determined also by the SFRA’s
in the study area where appropriate. The principal source of fluvial (and
tidal) flood risk is the River Thames. It is acknowledged that the existing
baseline study area falls largely within Flood Zone 3b. It should also be
noted, as stated in the legend for Figure 10-1 (Appendix A), that the data
used for the flood extents are the best available based on the most recent
Environment Agency approved Thames hydraulic model for this catchment
area. Areas where the functional floodplain isn’t shown are due to these
stretches of watercourse being outside of the model extents. These areas
of functional floodplain are also being updated as part of the change in the
definition from 1 in 20 year to 1 in 30 year as part of the August 2022 PPG
update. The assessment and modelling are ongoing and the best and
most comprehensive data will be used.
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10.3.1.5

10.3.1.6

10.3.1.7

10.3.1.8

Many of the existing rivers, lakes and groundwater bodies are hydraulically
connected; this has an influence on flood risk as they can pose as both
sources and receptors in flood risk terms and also act as pathways for
flood waters. Connectivity between existing rivers, lakes and groundwater
bodies is discussed further in Chapter 20: Water Environment. As seen in
Figure 10-1 (Appendix A), areas of Flood Zone 3b associated with the
River Thames and its tributaries correspond also to adjacent lakes and
their immediate surrounding areas. As an example, during the 2013-14
floods, the Sheepwalk West lakes were flooded from the River Thames via
Littleton North and Littleton East.

The inter-connectedness of flood sources, pathways and receptors in this
geographical location, together with the specific hydraulic nature of the
River Thames results in a baseline of flood events that are slow to
generate a peak amount of water and flooding extents that remain for a
long duration. Recent flood events have demonstrated that areas can
remain inundated for several days and weeks. The “slow to flood” and long
duration of flooding events is considered a baseline nuance to the flood
risk, demonstrating how the project needs to consider flood risk as a
source, a pathway and a receptor. It should be noted that being a slow
catchment to result in flooding combined with a very comprehensive
monitoring network means that flood events come with well advanced
warning and the nature of the flood itself i.e. amount of likely water can
also be reasonably accurately estimated. There are always exceptions in
flood risk such as due to sudden long duration storms in upper
catchments. However, the Thames modelling scenarios address extreme
events proportionate to the well understood flood mechanisms and
operation of the Thames.

Tidal and combined fluvial / tidal flood risk downstream of Teddington Lock
is managed principally by the Environment Agency using defences such
as flood walls, the Thames Barrier and other associated defences and
monitoring with flood warnings. As stated previously, it is acknowledged
that there is a tidal change upstream of the Teddington Lock and this is
also covered by the modelling and the scope of the assessment.

The River Thames between Teddington and Twickenham has a tidal flood
risk of 0.1 per cent AEP (1 in 1000), with flood depths of up to 2m if the
flood defences fail (Environment Agency, 2012).
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10.3.1.9 There is a combined fluvial and tidal flood risk from the River Thames in
West London in the reach between Teddington and Twickenham with a
flood risk of >1 per cent AEP (>1 in 100), with flood depths of up to 3m
(Environment Agency, 2012).

Surface Water (Pluvial) Flood Risk

10.3.1.10 Surface water (pluvial) flooding is flooding that may occur as a result of
exceedances of the local drainage system and infiltration capacity due to
the increased intensity of storms and / or localised surcharging and
ponding of surface runoff. Surface water flooding in terms of extents and
severity therefore varies greatly due to the complexity of existing
infrastructure, topography, changes in permeability between areas and the
interaction with watercourses and other drainage features. This is
particularly true for urban areas. Local councils all now identify areas at
risk of surface water flooding within their SFRAs, using their own modelling
and also modelling from the Environment Agency. The Environment
Agency and LPAs Surface Water modelling and mapping will be used.

10.3.1.11 The SFRAs note that the risk of surface water flooding is widespread,
primarily along road networks and following the network of watercourses.
The SFRAs also identify that surface water ponding has also been noted
in other low-lying areas of the floodplain. Surface water risk in combination
with long duration fluvial flooding from the Thames will be assessed as
part of the ongoing FRA and EIA.

10.3.1.12 The ES will also be informed by consultation with the LPAs and the LLFA
as to any investigations carried out under Section 19 of the Flood and
Water Management Act into local surface water flooding incidents;
anecdotal and local information is particularly important to FRASs.

Groundwater Flood Risk

10.3.1.13 There are areas of increased potential for elevated groundwater in the
flood risk study area, which could have the potential to cause flooding. The
risk of groundwater flooding is categorised in the Areas Susceptible to
Groundwater Flooding Susceptibility dataset by the Environment Agency
as detailed below:

e Limited potential for groundwater flooding to occur;

e Potential for groundwater flooding of property situated below ground
level; and
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e Potential for groundwater flooding to occur at surface.

10.3.1.14 The potential for groundwater flooding in the study area is greatest in
areas adjacent to the River Thames, particularly in Egham, Thorpe,
Staines-upon-Thames and land to the north of Desborough Cut. This is
attributed to the geology and topography of these areas; these locations
are generally lower lying and underlain by Thames Gravels.

10.3.1.15 The presence of permeable superficial geology in direct linkage with the
River Thames, and other watercourses in the flood risk study area, creates
pathways for groundwater and the potential for groundwater flooding to
occur, which is exacerbated when water levels in the watercourses are
raised. It has been suggested that previous development within these
areas have altered the natural groundwater drainage regime. The
construction of reservoirs and backfilling of gravel pits with materials of
different permeability to those present originally, could have altered
groundwater storage flow paths.

10.3.1.16 Historic flooding from groundwater has been reported in various parts of
the flood risk study area. Surrey County Council’s Flood Investigation
Report indicates that groundwater flooding was widespread throughout the
study area following the 2013/2014 flood event, primarily in the towns of
Staines-upon-Thames, Shepperton and Sunbury-on-Thames. These
groundwater flooding reports are believed to have been closely linked with
the fluvial flood event that was occurring at the same time (Surrey County
Council, 2017Db).

Risk of Flooding from Sewers and Drainage Systems

10.3.1.17 Within the flood risk study area, Thames Water Utilities Limited (Thames
Water) is responsible for surface water drainage from development via
adopted sewers and for maintaining public sewers into which much of the
highway drainage connects (RBC, 2018). Within the flood risk study area,
causes of sewer flooding include:

¢ Rainfall exceeding capacity of the sewer system / drainage system;
e The system becomes blocked by debris or sediment; and

e The system surcharges due to high water levels in receiving
waterbodies.
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10.3.1.18 Records from Thames Water show that the areas close to or within the
project boundary for EIA scoping that have been most affected by
sewerage flooding in the last ten years in Runnymede include; Thorpe,
Thorpe Lea, Thorpe Gren, Pooley Green, Hurst Lane, parts of Egham
Hythe, Penton Hook, Laleham Burway, Egham, Englefield Green, and
Chertsey. In Spelthorne, the areas most affected by sewerage flooding
over the last 20 years include Stanwell, Shepperton, the south of Staines-
upon-Thames, and Egham Hythe (RBC, 2018).

10.3.1.19 During the 2013/2014 flood event, flood water inundated the sewers,
especially in Egham and Egham Hythe areas in Runnymede, and in
Staines-upon-Thames in Spelthorne. During this time, the sewerage
system was inundated with extensive precipitation. Rising groundwater
and increasing volume of surface water flooding was noted to also
contribute to sewer overflow during this time (RBC, 2018).

Risk of Flooding from Reservoirs and Other Artificial Sources

10.3.1.20 There are a large number of reservoirs located within the study area,
several of which were formed following gravel extraction activities.
Reservoirs in the study area include:

e Virginia Water lake (Runnymede);

e Wraysbury Reservoir (Spelthorne);

e King George VI Reservoir (Spelthorne);
e Staines North Reservoir (Spelthorne);

e Staines South Reservoir (Spelthorne);
e Queen Mary Reservoir (Spelthorne);

¢ Queen Elizabeth Il Storage Reservoir (EImbridge);
e Bessborough Reservoir (EImbridge);

e Knight Reservoir (EImbridge);

e Island Barn Reservoir (EImbridge);

e Stain Hill West Reservoir (LBRUT);

e Stain Hill East Reservoir (LBRUT);
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e Sunnyside Reservoir (LBRUT); and

e Grand Junction Reservoir (LBRUT).

10.3.1.21 The Environment Agency Reservoir Flood Extent datasets (Environment
Agency, 2021i) provide an indication of the flood extent associated with
these artificial water bodies during a ‘dry day’ scenario (flooding that would
occur if the dam or reservoir failed when rivers are at normal levels) and a
‘wet day’ scenario (flooding that would occur if a dam or reservoir flood
coincided with a fluvial flood event). The flood extent from these reservoirs
covers most of the study area under a ‘dry day’ scenario.

10.3.1.22 Thames Water are responsible for the management of these reservoirs
and ensuring all required safety standards are met. The operation and
maintenance of the reservoirs is regulated by the Reservoirs Act (1975),
which ensures that the design was fit for purpose, and that maintenance,
including frequent inspections by trained individuals, is undertaken. As a
result, the chance of reservoir embankments breaching and giving rise to
flooding is extremely unlikely. These reservoirs therefore present a
minimal flood risk.

10.3.1.23 Canal networks are another potential artificial source of flood risk. The
canals within the study area include the Grand Union Canal in West
Drayton, which is connected to the River Colne, and the Basingstoke
Canal / Wey Navigation in Byfleet, which is connected to the River Wey.

10.3.1.24 The control of flow in canals via weirs and gates means that the levels
should not be overtopped from a fluvial flood event. If there were to be a
breach of the canal structures in these areas, then the water would likely
make its way into the fluvial network, eventually reaching the River
Thames. Similar to reservoir flood risk, the probability of a breach in the
canal structures is very small as there is a regime of regular maintenance
and inspections. In addition to this, the regular interval of locks along the
canals results in the ability to confine residual risk of breach or failure to
small, localised sections (RBC, 2018).

10.3.2 Future Baseline

10.3.2.1 The flood risk in the study area is predicted to increase as a result of the
climate change scenarios, irrespective of development. The Environment
Agency’s UK climate change projections for peak rainfall intensity predict
rainfall intensity to increase in the future. The Environment Agency’s
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10.3.2.2

10.3.2.3

10.3.2.4

10.3.2.5

Adapting to a Changing Climate Report (Environment Agency, 2016a)
highlights that wetter winters and more intense periods of rainfall will result
in increased surface water runoff. The future baseline will include changes
as a result of developments, for example those that would alter the
hydraulic model such as new flood compensation schemes (e.g.
potentially at Thorpe Park) and built development.

Fluvial Flood Risk

In the future, areas of unprotected floodplain in West London will flood
more frequently as river levels rise. Scenarios for future flood risk with the
latest Environment Agency Climate Change allowances for peak river flow
in the Maidenhead and Sunbury Management Catchment and the London
Management Catchment using UK Climate projections (Environment
Agency, 2021a) have been modelled. The up to date model outputs will be
used to assess the increase in extent and depth of flooding.

Climate change will increase the number of closures required to protect
against rising tides. The Thames Barrier will therefore be increasingly less
available to assist with managing fluvial flood risk, as it will need to be
conserved for tidal flood risk management to limit the number of barrier
closures, to reduce the risk of failure and ensure the readiness for tidal
surge flood conditions (Environment Agency, 2012).

Tidal Flood Risk

Despite the increase in flood risk in the future due to climate change, the
Thames Estuary TE2100 Plan (TE2100) notes that the Thames Barrier will
continue to provide a high standard of protection against tidal flood
conditions in the tidal extent of the River Thames between Teddington and
Twickenham up to 2070 (LBRUT, 2021c and Environment Agency, 2012).

Surface Water (Pluvial) Flood Risk

The future baseline for surface water flood risk is heavily influenced by
current surface water management policies, infrastructure capacity,
changes in impermeable surfaces and climate change, especially the
increase in frequency and intensity of heavy rain events. Developments
must not increase surface water flows and also have to demonstrate
betterment in terms of reducing flows and volumes using Sustainable
Drainage Systems (SuDS). The surface water modelling will provide the
future baseline based on suitable scenarios. Additional data from the
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10.3.2.6

10.3.2.7

10.3.2.8

10.3.3

10.3.3.1

Environment Agency and the LPAs will be sought and used where
appropriate.

Groundwater Flood Risk

Groundwater levels are influenced by pluvial, fluvial and tidal interactions
and human abstractions. The influence of climate change is nuanced as it
depends on the source and the uses. The modelling of groundwater using
different scenarios specific to the site and setting will generate the future
scenarios likely both with and without development.

Risk of Flooding from Sewers and Drainage Systems

In addition to the increase in surface water runoff, population growth and
loss of green spaces that provide natural drainage are stated by Thames
Water as being factors that are putting increasing pressure on the
sewerage network in the study area. As a result, sewer flooding may also
become more frequent in the future.

Risk of Flooding from Reservoirs and Other Artificial Water Bodies

Due to the extremely good safety record for reservoirs in the UK (a
regulated maintenance and inspection regime), it is unlikely that this flood
risk will change in the future. In addition to this, Thames Water are
addressing increased flood risk to and from their assets as a result of
climate change, through their 2020-2025 Business Plan and 2050 Vision,
as detailed in their Climate Change Adaptation Report for 2015-2020
(Thames Water, 2021) together with additional scrutiny of water resources
planning in general due to recent drought periods. The future status of
canals is considered to not likely differ significantly. Nevertheless, the key
information on canals including management and flow controls and any
works etc will be included in the FRA and ongoing EIA as appropriate.

Key Environmental Considerations and Opportunities

The key environmental considerations in relation to flood risk are:

e The need to ensure the project will be safe for its lifetime, without
increasing flood risk elsewhere, particularly downstream; and

e A large portion of the project is located in the functional floodplain
(Flood Zone 3b). Within the site, the most vulnerable development
needs to be located in areas of lowest flood risk, unless there are
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overriding reasons to prefer a different location, therefore a sequential
approach needs to be taken.

10.3.3.2 The key opportunities in relation to flood risk are:

Increased flood resilience for an area of low lying floodplain that has
no defences or future resilience;

A reduction in fluvial flood risk within the study area;

A reduction in surface water flooding through design and new SUDS;
and

Removal of “More Vulnerable” uses such as landfill from the floodplain

10.4  Likely Significant Effects Requiring Assessment

10.4.1 Construction Effects

10.4.1.1 Project activities and associated likely significant effects are identified
below:

Temporary changes in land levels throughout the site area (including
site compounds, stockpiling, processing plants) have the potential to
both reduce and increase floodplain storage and also alter flood flow
paths; flood risk is a key design tool and the NPPF will be followed but
it is not possible due to the stage of the project at scoping to fully
design any flood compensation scheme hence this is scoped in;

Movement of material / waste and placement / processing of non-
hazardous material at end destination offsite has the potential for
adverse effects on flood risk if placed in Flood Zone 2 or Flood Zone 3;
and

There is potential for increased surface water flood risk due to
increases in areas of hard standing and other unvegetated surfaces
leading to reduced infiltration (compaction of soils) and increased run-
off, interrupting land drainage systems leading to changes in overland
flow patterns; it is not possible due to the stage of the project at
scoping to fully design the temporary drainage hence this is scoped in.
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10.4.2

Operational Effects

10.4.2.1 Project activities and associated likely significant effects are identified
below:

10.5

10.5.1

10.5.1.1

A significant beneficial effect of reduction in fluvial flood risk in the
study area due to use of the flood channel during times of flood,;

Provision of new areas of green open space and landscape works
have the potential to change fluvial flood risk posed to and from the
project and to the surrounding area due to land raising in the floodplain
(but noting flood risk is a key design tool and the design will be
compliant with the NPPF);

Sheet piling along sections of the flood channel has the potential to
increase groundwater flood risk to sensitive receptors due to the
creation of barriers within aquifers and the River Thames, causing an
alteration of groundwater flows and subsequent potential changes to
locations, extents and frequency of groundwater flooding; and

Use of the flood channel during times of flood has the potential to
cause an accumulation of sediment in the flood channel, which will
potentially affect its ability to convey capacity during flood events.
Sediment modelling is informing design and possible mitigation
measures, if required.

Effects Not Requiring Assessment

Construction Effects

Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
identified below:

Transportation of hazardous material / waste from the major road
network and placement at licensed sites will not affect flood risk as
materials / waste will be sent to and handled by a licensed waste
facility;

Dewatering during construction has the potential to cause adverse
effects of increased surface water flood risk if dewatering during
channel excavation and earthworks is released to surface waters,
potential altering their hydrological regime. Dewatering of lakes is
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covered by specific licences and the control measures are well
understood and not complex or novel (the discharge can be reduced
and stopped as part of a management and monitoring plan). Relevant
consents and permits including Flood Risk Activity permits (or
equivalent provision within the DCO application) will also be obtained
which will ensure surface water is managed appropriately. Surface
water run-off will be managed through the Construction Surface Water
Management Plan, to be prepared as part of the DCO application;

e Dewatering during construction has the potential to cause adverse
effects of increased sewer flood risk if dewatering during channel
excavation and earthworks is released to the local sewer network. If
water from dewatering activities is required to be released to the sewer
network, the Environment Agency and Thames Water will be consulted
to obtain consent and ensure this activity will not result in increased
sewer flood risk;

e Construction works in and around water bodies have the potential to
cause adverse effects of increased fluvial flood risk e.g. through the
construction of coffer dams for construction works on Molesey Weir C.
This activity will also be managed through the CEMP. Methodologies
detailed in the CEMP and Flood Risk Activities Permit (or equivalent
provision within the DCO application) will be informed by more detailed
hydraulic modelling;

e The project is not anticipated to change the flood risk posed to and
from reservoirs. The RTS design avoids physical damage to reservoirs
and furthermore these are subject to regular safety audits. Therefore,
the chance of reservoir embankments breaching and giving rise to
flooding is extremely unlikely. Hence, no construction or operation
effects on reservoir flood risk are anticipated, and reservoir flood risk is
therefore scoped out of further assessment; and

e The risk of flooding posed to and from canals is considered minimal
therefore the risk of flooding from canals as a result of construction or
operational effects is scoped out of further assessment.

10.5.2  Operational Effects

10.5.2.1 Project activities and associated effects that are deemed not likely to be
significant and are therefore proposed to be scoped out of the EIA are
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identified below. It should be noted that the FRA will cover the assessment
of all relevant effects so those scoped out here will still be covered by
assessment that is appropriate in detail and scale.

e Use of the flood channel during times of flood may have the potential
to cause adverse effects on fluvial flood risk downstream of the flood
channel. Embedded mitigation (flood risk as a design tool) in the
project design such as capacity improvements at the weirs, bed
lowering downstream of Desborough Cut and modifications to the
Thames Water abstraction regime will ensure there is no increase in
flood risk downstream of the flood channel;

e Use of the flood channel during times of flood has the potential to
cause an accumulation of sediment in the flood channel, which will
potentially affect its ability to convey capacity during flood events.
Sediment modelling is informing design and possible mitigation
measures if required,;

e Existence of the flood channel and other project components has the
potential to cause changes in ground levels and increases in areas of
hard standing or other unvegetated surfaces. This may have an
adverse effect on land drainage patterns, and potentially increase
surface water runoff resulting in an increase in surface water flood risk.
The FRA will include the relevant assessment and the required
consents and permits for management of surface water flood sources
are appropriate to ensure there would be no increase in surface water
flood risk; and

e General maintenance activities are not anticipated to affect flood risk
as they will follow standard good practice procedures, are likely to be
infrequent, low impact and of short duration.

10.6  Approach to Mitigation

10.6.1.1 This section should be read in conjunction with Chapter 5: Approach to
EIA Scoping which sets out further definition for the project regarding
primary (embedded) mitigation, secondary (additional) mitigation and
tertiary (best practice) mitigation.

River Thames

P 22
Scheme age 225



Environmental Impact Assessment Scoping Report

10.6.2

10.6.2.1

10.6.2.2

10.6.2.3

10.6.2.4

10.6.2.5

10.6.3

10.6.3.1

Construction

Given flood risk is a core design tool, the majority of secondary mitigation
is management of the detail of activities (e.g. construction methodologies)
and the use of tertiary mitigation through the various approvals that will be
required pursuant to the DCO and in other licences and permits.

A flood protocol will be put in place to minimise flood risk from the
construction activities, including but not limited to the excavation of the
channels and stockpiling of material in the floodplain. This may include the
requirement to store material parallel to the direction of flood flows in the
floodplain so that stockpiles do not impede flood pathways.

A Construction Surface Water Management Plan will be developed as part
of the CEMP and is likely to include measures such as: use of geotextile
matting; avoiding tracking of heavy machinery in the floodplain where
practicable to reduce the risk of surface water flooding due to soil
compaction.

Measures such as opening coffer dams to allow flows to pass through will
be considered to ensure use of coffer dams for in-channel works does not
cause an increase in fluvial flood risk.

To minimise temporary increased flood risk, the Environment Agency’s
Area Operations requirements will be followed which could include for
example only one weir being worked on in a given year and timing
construction to be undertaken during the summer to avoid periods when
high flows are more likely.

Operation

Secondary mitigation measures that are under consideration for the
operation phase are identified below.

e To ensure accumulation of sediment in the flood channel or in the
River Thames downstream of Desborough Cut does not adversely
affect the projects conveyance capacity during flood, sediment
modelling will be completed, and will inform the design and possible
mitigation measures. Potential measures include creating an area to
trap sediment in upstream sections of the flood channel; designing the
shape and positioning of the flow control structures to reduce the

River Thames

Scheme

Page 226



Environmental Impact Assessment Scoping Report

10.6.3.2

10.7

10.7.1

10.7.1.1

10.7.1.2

volume of sediment reaching the flood channel; and periodic
reinstatement of the flood channel design profile.

Bathymetric surveys will be undertaken periodically to detect any changes
in siltation and erosion over time. Work to reinstate the design profile may
be needed to maintain the design capacity of the flood channel and bed
lowering downstream of Desborough Cut.

Assessment Methodology

Significance Criteria

The sensitivity of the various receptors for flood risk will, as a basis use a
combination of the NPPF vulnerability categories as per Table 10-1 below
and the guidance and criteria set out in the DMRB LA113 Road Drainage
and the Water Environment (Ref 9-19) and LA 104 (Ref 9-20) adapted for
this assessment where required. Although the DMRB was devised for
highways road infrastructure projects, this method is widely used on other
developments because it is robust and a well-tested method for predicting
the significance of effects.

For this assessment, specific receptors or types of receptors not fully
captured by the NPPF categorisation (construction sites in the temporary
phase) or those requiring a more detailed analysis (ecological receptors
with a higher susceptibility to change in their current flooding regime) will
be further elaborated and their sensitivity justified and will also be covered
in the assessment of the relevant topic.

Table 10-1: General criteria for classifying the sensitivity of flood
receptors.

High Essential infrastructure including:

e Essential transport infrastructure (including mass
evacuation routes) which has to cross the area at
risk;

e Essential utility infrastructure which has to be located
in a flood risk area for operational reasons, including
electricity generating power stations and grid and
primary substations; and water treatment works that
need to remain operational in times of flood; and

e Wind turbines.
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Highly vulnerable development including:

e Police stations, ambulance stations and fire stations
and command centres and telecommunications
installations required to be operational during
flooding;

e Emergency dispersal points;

e Basement dwellings; and

o Caravans, mobile homes and park homes intended
for permanent residential use; and Installations
requiring hazardous substances consent.

Moderate More vulnerable developments including:

e Hospitals;

¢ Residential institutions such as residential care
homes, children’s homes, social services homes,
prisons and hostels;

e Buildings used for dwelling houses, student halls of
residence, drinking establishments, nightclubs and
hotels;

¢ Non-residential uses for health services, nurseries
and educational establishments;

e Landfill and sites used for waste management
facilities for hazardous material/ waste; and

e Sites used for holiday or short-let caravans and
camping, subject to a specific warning and
evacuation plan.

Less vulnerable developments including:

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

e Buildings used for shops, financial, professional and
other services, restaurants and cafes, hot food
takeaways, offices, general industry, storage and
distribution, non—residential institutions not included
in “more vulnerable”, and assembly and leisure;

e Land and buildings used for agriculture and forestry;

e Waste treatment (except landfill and hazardous
material/ waste facilities);

e Minerals working and processing (except for sand
and gravel working);

e Water treatment works which do not need to remain
operational during times of flood; and
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e Sewage treatment works (if adeq