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Requirement Location of Information in the ES

3 A description of the aspects of the
environment likely to be significantly
affected by the development, including, 
in particular:

• population
• fauna and flora
• soil
• water
• air and climatic factors
• material assets, including the

architectural and archaeological 
heritage

• landscape 
• the inter-relationship between the 

above factors

The aspects of the environment where there is
a potential for the project to give rise to
significant effects are described principally in
Chapters 7 to 11. These chapters describe
the “baseline environment”, that is, the
environment which would exist in the absence
of the construction or operation of the project.

4 A description of the likely significant 
effects of the development on the
environment, which should cover the 
direct effects and any indirect, 
secondary or cumulative, short, medium
and long-term, permanent and 
temporary, positive and negative effects 
of the development resulting from:

(a) the existence of the development;

(b) the use of natural resources;

(c) the emission of pollutants, the creation 
of nuisances and the elimination of waste,
and the description by the 
applicant of the forecasting methods 
used to assess the effects on the
environment.

The likely significant effects of the project in
terms of its construction and operation are set
out in Chapters 7 to 12. 

A description of the EIA methodology and the
approach to assessing impacts for all relevant
environmental topics is provided in Chapter 3. 
Further details are set out in Appendix A2 in
Volume 5.

5 A description of the measures 
envisaged to prevent, reduce and 
where possible offset any significant
adverse effects on the environment.

The measures which will be undertaken to
mitigate the potential impacts of the project
are set out principally in Chapters 7 to 12. 
An overview of mitigation measures is given 
in Chapter 3.

6 A Non-Technical Summary of the
information provided under paragraphs 
1 to 5 of this Part.

A Non-Technical Summary is provided as a
separate stand alone document.
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Requirement Location of Information in the ES

7 An indication of any difficulties (technical
deficiencies or lack of know-how) 
encountered by the applicant in 
compiling the required information.

Where difficulties have been encountered in
undertaking the assessment, these have been
identified and described in the methodology
applied to each relevant environmental topic.
The methodologies are set out in Appendix A2
in Volume 5.
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Table 1.2 Content of Environmental Statements as Required by Schedule 4 of the EIA
Regulations (Part II)

Requirement Location of Information in the ES

1 A description of the development
comprising information on site, design 
and size of the development.

The physical characteristics of the project are
described in Chapter 2, Chapters 8 to 11 and
in Volumes 4a and 4b. Chapter 2 provides an
overview of all the main aspects of the project
during its construction and operation.
Chapters 8 to 11 describe in more detail the
permanent structures that comprise the project
and the requirements for worksites. Volumes
4a and 4b contain mapping showing the
location and extent of the construction works
and the permanent features of the project. 

2 A description of the measures envisaged 
in order to avoid, reduce and, if possible,
remedy significant adverse effects.

The measures which will be undertaken to
mitigate the potential impacts of the project
are set out principally in Chapters 7 to 12. An
overview of mitigation measures is given in
Chapter 3.

3 The data required to identify and assess
the main effects which the development 
is likely to have on the environment.

The aspects of the environment where there is
a potential for the project to give rise to
significant effects are described principally in
Chapters 7 to 11. These chapters describe
the “baseline environment”, that is, the
environment which would exist in the absence
of the construction or operation of the project.

The likely significant effects of the project in
terms of its construction and operation are set
out in Chapters 7 to 12. 

A description of the EIA methodology and the
approach to assessing impacts for all relevant
environmental topics is provided in Chapter 3.
Further details are set out in Appendix A2 in
Volume 5. 

4 An outline of the main alternatives studied
by the applicant or appellant and an
indication of the main reasons for this
choice, taking into account the
environmental effects.

Chapter 6 sets out the route options which
have been considered in establishing the
preferred route. Chapters 8 to 11 set out the
design options which have been evaluated in
determining the preferred scheme. 

A non-technical summary of the information
provided under paragraphs 1 to 4 of this Part.

A Non-Technical Summary is provided as a
separate stand alone document.
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Appendix A2

Scope and methodology



1 Introduction 

1.1 Introduction

1.1.1 This Appendix sets out the scope and detailed assessment methodologies that have
been used to assess the impacts of each of the environmental topics, with the
exception of traffic and transport impacts. The scope and detailed assessment
methodology for traffic and transport impacts is addressed in Volume 8a. 

8



2 Direct Impacts on Built Heritage

2.1 Introduction

2.1.1 This section describes the scope and methodology used to assess the direct impacts
of Crossrail on built heritage. 

2.1.2 The assessment defined built heritage as listed buildings (Grades I, II and II*) and
scheduled ancient monuments (SAMs). SAMs are dealt with only insofar as they have
substantial above ground remains; other SAMs were addressed in the archaeology
assessment.

2.1.3 Impacts on the setting of listed buildings and SAMs are considered under Landscape
and Townscape.

2.2 Scoping

Potential Impacts 

2.2.1 The following potential impacts were assessed for their impacts on the built heritage
along the route. 

• Demolition. Direct impacts on the physical fabric of the built heritage may result from
the demolition or alteration of buildings. These impacts will be permanent but they
are not necessarily negative; in some cases the opportunity may exist to enhance the
architectural character of a building.

• Settlement/ground movement. Excavation of tunnels, shafts and boxes can produce
movement of the ground above the excavation and nearby. These movements can
potentially give rise to impacts on buildings above or near to the new tunnels or
excavations. 

• Changes in groundwater. New underground construction may cause changes in the
groundwater regime which can, in turn, cause movements of the ground and
therefore the buildings founded on it. Change in groundwater levels or pressures can
be either temporary or permanent. A further potential impact of an increase in the
groundwater level is water ingress into basements. 

• Construction hazards. There is the potential for accidental impacts to occur to
buildings during the construction phase. Listed buildings or structures adjacent to or
within worksites may be vulnerable to impact damage from construction plant and
activities. 

• Traffic impacts. For the purposes of this assessment, it was assumed that
construction traffic using public highways in the normal manner would not cause any
significant change to the risk of damage to listed buildings or street furniture along
the highway. However, if construction vehicles or plant need to use the public
highway in a manner that differs from ordinary use then the impact was assessed (for
example, where an entrance to a worksite has been placed opposite a listed building
requiring vehicles to turn in front of the listed building). 

Crossrail Environmental Statement Volume 5 9



• Vibration: The potential impacts of vibration were assessed by the noise and vibration
specialists. The potential impacts on listed buildings of construction vibration were
included in this assessment. Vibration from road traffic or from operational trains will
not be sufficient to result in structural impacts on listed buildings.

2.2.2 Impacts on the wider townscape (for example the setting of listed buildings or visible
SAMs) were assessed by the landscape and townscape specialist consultants, along
with impacts on the overall character of conservation areas.

2.2.3 Impacts from noise and dust were not considered likely to have sufficient impacts on
built heritage and are not included in the scope of the assessment.

Definition of Scope 

Spatial Scope

2.2.4 The impact on built heritage was assessed in the following areas:

• within the areas of permanent or temporary land-take as defined by the Limits of
Land to be Acquired or Used (LLAU) and the Limits of Deviation. This applied to both
permanent use of the land by Crossrail and temporary use for construction;

• within the zone of influence for settlement, where the zone of influence was identified
as the area where at least 10 mm immediate settlement is calculated. Previous
experience from other tunnelling projects has shown that the effects on buildings
outside this zone are not significant; and

• within areas subject to any other impacts (such as vibration or ground water
changes) as advised by the appropriate specialist consultants. 

Temporal Scope

2.2.5 The assessment considered temporary (construction) and permanent impacts. It was
assumed that construction will commence in 2007 and operation in 2013.

Inventory of Resources and Receptors

2.2.6 The resources in relation to built heritage were defined as follows:

• buildings listed by English Heritage for their national architectural or historic interest
(listed as Grades I, II and II*);

• SAMs, where they include substantial above ground remains. All below ground SAMs
were dealt with in the archaeology assessment. However, where below ground walls
are thought to be part of an existing listed building they were included in this
assessment;

• Locally listed buildings, where they are to be either partially or completely demolished;
and 

• bridges of historic interest on the Great Western Main line.
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2.2.7 It was recognised that users of, and visitors to, the built heritage resources listed above,
as well as those with a professional or general interest in the historic environment 
(from academic historians/archaeologists to tourists) would have an interest in 
the assessment. 

Consultation

2.2.8 The following organisations were consulted on the Scoping and Methodology Report:

• local planning authorities (archaeology and conservation);

• English Heritage;

• Commission for Architecture and the Built Environment (CABE);

• relevant national amenity societies; and

• relevant local amenity societies.

2.3 Establishment of Baseline 

Overview

2.3.1 All buildings or structures which have the potential to be affected by the project were
identified and recorded. The location and grade of listing was also recorded on a map.
The data was prepared as necessary with information from:

• The National Monuments Record (NMR) of England (listed buildings);

• Local planning authority archaeology and conservation teams (listed buildings and
locally listed buildings); 

• English Heritage with respect to scheduled ancient monuments; and

• Sites and Monuments Records held by English Heritage and local 
planning authorities. 

2.3.2 Each building or structure was identified as being within the potential zone of settlement
and/or within the LLAU or LOD of the project.

Buildings within the Potential Zone of Settlement

2.3.3 For each building or structure within the potential zone of settlement, the baseline data
was presented as an illustrated schedule, which included gazetteers providing
information on each building. 

2.3.4 The aim of the gazetteer was to establish a detailed understanding of the historic
character and significance of the building concerned, in accordance with the criteria laid
down in PPG15. 
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2.3.5 Information on individual buildings was gathered as required:

• by analysis of historic maps, photographs and other documents held by local studies
libraries and the NMR; 

• through external inspection of each building; and

• through reference to the Survey of London and other standard histories.

Buildings within Areas of Potential Landtake 

2.3.6 A record was also made of listed buildings which are located within the land area
required by Crossrail for the works. A schedule was made of those buildings, and their
location and was mapped, but no gazetteer entries for them was compiled. Where
necessary to predict the impacts of the project, additional information was collected.

Limitations

2.3.7 The extraction of entries from the statutory lists of buildings of special architectural and
historic interest was completed by August 2003. Subsequent inquiries were made of
English Heritage and the Department of Culture, Media and Sport to ascertain more
recent additions to the lists, as well as delistings and certificates of immunity 
from listing. 

2.3.8 The baseline data relating to these buildings summarised in the gazetteers was based
mainly on the visual inspection of building exteriors, plus desktop research: building
interiors generally were not inspected. Information on building foundations was based
on desktop information and knowledge of generic types; no physical investigations were
carried out. 

2.4 Prediction of Impacts

Introduction

2.4.1 The following sets out the method used to predict impacts on built heritage in relation
to each aspect of the assessment.

Demolition

2.4.2 The extent and severity of the impacts of demolition and alterations on individual
buildings were judged on the architectural and historical importance both of the building
overall and of the parts most likely to be affected. The overall importance was based on
the grade of listing. The importance of individual parts was identified as part of the
baseline assessment.
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Settlement/Ground Movement

Overview

2.4.3 The approach to the prediction of settlement was developed through work on the
Jubilee Line Extension (JLE) and Channel Tunnel Rail Link (CTRL). CLRLL has adopted
the same approach used for both JLE and CTRL, but augmented the detailed
methodology to build on the experience gained on these projects. 

2.4.4 For the assessment, a first phase of assessment has been completed for the whole
route for the purposes of predicting potential impacts. Phase 1 assessment has
involved identifying structures within a 10 mm settlement contour (or where there are
ground slopes of more than 1:500). These structures will be subject to Phases 2 and 3
assessments, as outlined in Appendix B1. The 10 mm contour was selected as the cut-
off due to empirical evidence from other tunnelling projects. Buildings subjected to less
than 10 mm of settlement have consistently been shown to suffer damage categorised
as negligible. 

2.4.5 Effects of ground movements caused by tunnelling and excavations on small structures,
such as bollards, railings or telephone kiosks were not expected to be significant, so
these structures were not included in the assessment. 

Changes in Groundwater

2.4.6 The likely changes in ground water levels along the route of Crossrail have been
defined. From these, likely ground movements have been estimated. The effects of
these ground movements on individual buildings have been assessed. At the same
time, areas were identified where groundwater levels were near basement levels and
where the proposed construction would tend to dam the natural flow of water through
the ground. By comparing the possible raised groundwater level with basement levels
of nearby buildings, it has been possible to identify where there is a risk of increased
water ingress into these basements as a result of the Crossrail works.

Construction Hazards

2.4.7 The extent and severity of the impacts of construction activities on individual buildings
was judged on the architectural and historical importance both of the building overall
and of the parts most likely to be affected. The overall importance was based on the
grade of listing. The importance of individual parts was identified as part of the baseline
assessment.
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Vibration

2.4.8 It has been established in studies that there is a risk of cosmetic damage occurring in
particularly sensitive buildings when the measured peak particle velocity (ppv) caused
by vibration exceeds 3.0 mm/sec. Robust buildings would not be expected to suffer
any damage if the measured ppv is less than 5.0 mm/sec (see Section 8.5).

2.4.9 The noise and vibration assessment has identified listed buildings where the peak particle
velocity (ppv) is likely to exceed 3 mm/s. For each of these buildings, information on its
sensitivity (which has also been assessed to determine its reaction to settlement) and
knowledge of its construction have been used to determine which threshold value is
applicable to that building. Mitigation has then been recommended, as appropriate.

Noise Insulation

2.4.10 The noise and vibration assessment has identified buildings eligible for noise insulation.
All eligible listed building have been assessed in order to determine any implications for
the listed building.

2.5 Evaluation of Impacts 

2.5.1 There is no established methodology for evaluating impacts on built heritage. The
methodology which has been used has taken account of the architectural and historic
importance of the building, its finishes and robustness. The assessment has drawn on
knowledge of existing practice and professional judgement to evaluate the likely extent
and significance of potential impacts. 

2.5.2 The assessment threshold was defined as whether the proposed works will ‘affect a
building’s special (architectural and historic) interest’. This is the test defined by statute
to determine whether listed building consent would be required. PPG16 Annex 3
allocates the same level of national importance to SAMs as Grade I and Grade II* listed
buildings. This indicates that these structures are classified as of greater national
importance than Grade II listed buildings. This weighting was reflected in the
assessment of impacts. The bridges on the Great Western Main line, although not
individually listed, were collectively assigned the same importance as a Grade II listed
structure for the purposes of the assessment.

2.5.3 In relation to potential impacts from settlement, the methodology for determining the
magnitude of the impact is based on the severity of settlement and the sensitivity of the
building to movement. 

2.5.4 For other types of impacts, the magnitude of impact is determined as follows. A low
magnitude impact is defined as where the effect on the building’s special character
would generally not be adverse. For moderate and high magnitude impacts, the broad
criteria set out in PPG15 (paragraphs 3.5 and 3.19) in relation to listed building consent
applications) and PPG16 were applied using professional judgement to categorise the
significance. These are defined as:

• The importance of the building;

• The particular physical features of the building; and
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• The extent to which the proposed works would bring substantial benefits for 
the community.

2.5.5 Table 2.1 sets out the basis on which significance has been determined.

Table 2.1  Evaluation of Levels of Significance

Level of Impact Value of Resource

Grade II Grade I and II*,

Low magnitude impact NSig NSig/Sig

Moderate magnitude impact NSig/Sig Sig/PSig

High magnitude impact Sig/PSig PSig

Key: NSig: non-significant impact; Sig: significant impact; PSig; impact of particular importance
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3 Landscape and Townscape

3.1 Introduction

3.1.1 This section describes the scope and methodology of the assessment of Crossrail’s
impact on landscape/townscape. The assessment is intrinsically linked with the visual
impact assessment (see Section 4). 

3.1.2 The assessment method has used structured, informed and reasoned professional
judgement, taking account of a combination of quantitative and qualitative factors. This
is widely accepted as best practice and was based on an analysis of desk research and
field assessment. This approach is recommended by the Landscape Institute/Institute of
Environmental Management & Assessment (Guidelines for Landscape and Visual
Impact Assessment, Second Edition, 2002) and the Countryside Agency/Scottish
Natural Heritage (Landscape Character Assessment - Guidance for England and
Scotland, 2002). The principles referred to in these documents form the basis of the
methodology set out here.

3.1.3 The route will pass through a variety of rural/semi rural landscapes, urban townscapes
and transitions between the two. The prevailing methodology that was used to assess
the character of the relevant landscape/townscape is summarised in Table 3.1.

Table 3.1  General Approach for Assessing the Various Impacts

3.1.4 Most current guidance for landscape and townscape character assessment
encourages the incorporation of intrinsic heritage value, including historic setting, as
contributors to the definition of the distinctive character of places. The methodology for
the assessment of direct impacts on listed buildings is set out Section 2 which deals
with built heritage. Although impacts on listed buildings were assessed separately, the
townscape assessment addressed the visible evidence of historic value as one of the
many factors that contribute to a sense of place or landscape/townscape value. This
required close liaison between the built heritage and townscape specialist consultants.

3.1.5 The impacts of the project on the setting of listed buildings and listed structures were
included as part of the assessment. The assessment accommodated both the visual
aspects of setting and the cultural and historic aspects, the latter being determined
through consultation with the built heritage specialist consultants. Visual aspects relate
to the way a listed building is viewed; for example as part of a group of buildings or in

Nature of Route/Resource Methodology

Surface Urban Corridors

Urban Key Sites

Surface Rural Corridors

Rural Key Sites

Suburban or Mixed Corridors

Townscape led assessment

Townscape led assessment

Landscape led assessment

Landscape led assessment

Combined townscape and 
landscape assessment
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isolation. The cultural and historic aspects (which are often associated with the visual
ones) relate both to the condition of its setting: whether this remains as the original
architect had intended it or whether the historic context remains relatively unchanged
(which is rarely the case within the dynamic London townscape for example). 

3.1.6 The setting of a listed building can be difficult to determine where, key historic
viewpoints to or from the building may be different to those that were important to the
original designers, builders or local inhabitants. In this context, reasonable assumptions
were made on the basis of how the listed buildings and structures originally functioned
or were regarded. 

3.1.7 Although visibility is a key aspect, features without inter-visibility may still form part of a
site’s historic setting (eg part of an historically related garden out of view of a house may
be considered to be part of the main house’s setting). 

3.2 Scoping

Potential Impacts 

3.2.1 A scoping exercise was undertaken to identify potential impacts. Potential temporary
impacts associated with construction:

• total or partial loss of existing landscape/townscape resource or features, open
space, street space for temporary landtake (eg work sites, rail sidings) during
construction; and

• impact of temporary features (eg construction plant) on surrounding
landscape/townscape character.

3.2.2 Potential permanent impacts included:

• total or partial loss of existing landscape/townscape resources or features and
structures in the area of permanent landtake; 

• impact of permanent new features (eg new shaft structures or overhead line
equipment) on surrounding landscape/townscape character, including the setting of
listed buildings and conservation areas; and

• potential benefits to landscape/townscape attributable to introduced infrastructure
and associated works.

Definition of Scope

Spatial Scope

3.2.3 The assessment considered: 

• the extent of primary impacts resulting from landtake (ie direct change to landscape,
urban fabric) and the extent of secondary impacts outside the areas affected by
landtake (ie wider changes in character and setting); and

• the extent and sensitivity of distinctive landscape or townscape character areas
crossed by the proposed route.
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3.2.4 The extent of the study area and the intensity of survey/appraisal was influenced by the
sensitivity of receptors within the approximate Zone of Visual Influence (ZVI) or visual
envelope for the project (ie the approximate area from which the project will be visible
from the eye level of a person standing on the ground).

Temporal Scope

3.2.5 Townscape/landscape impacts were addressed during the construction and 
operational phases. 

3.2.6 A worst case (ie winter landscape condition) was assumed for assessment of impacts
during the construction phase and in year one of operation. For the operation stage,
residual impacts after landscape mitigation were assessed as a best case after year 15
(therefore assuming a significant growth in planting).

Scoping Studies

3.2.7 Preliminary appraisal studies were carried out with the aim of defining the scope and
extent of the studies required to fully assess the visual impacts of some elements of the
scheme, namely introduction of overhead line equipment (OHLE) on the Western route
section and the subsequent need to undertake works to bridges on the Western route.
Many of the works to bridges and for the installation of OHLE will be relatively minor in
scale and in many respects will not be substantively different from routine work
undertaken on the rail network, such as re-signalling or track maintenance. The
purpose of these studies was to ‘scope out’ bridges and sections with new OHLE
where it was considered that there would not be any significant adverse impacts
landscape / townscape resources. In addition, minor sections of track works and OHLE
on the Southeast route have been ‘scoped out’ where appropriate in individual reports
for similar reasons. Detailed survey and assessment work was undertaken for all
bridges and sections of the OHLE where it was considered that significant impacts
were possible. All other above ground works within the outer route sections and the
central route section were included in the scope of the assessment.

Inventory of Resources and Receptors 

3.2.8 The baseline study provided the ‘reference point’ against which the extent and
significance of predicted landscape/townscape impacts were assessed. Establishing
landscape and townscape character provided a context within which more detailed
appraisal of resources and receptors was undertaken.

3.2.9 The baseline study identified the existing situation, ie the existing character and quality
of the landscape or townscape resources which form the context for the project.

3.2.10 The resources that were considered for townscape comprise:

• townscape character areas including quality assessment classification (broad area
with distinctive and consistent character, mapped as a zone, but acknowledged to
have ‘boundaries’ that are more of a continuum);

• land uses (residential, industrial, commercial, community/municipal/ retail/high street
services, public gardens, playing fields, derelict, and other uses);
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• designated land or designated townscape/landscape features, for example
conservation areas, historic parks and gardens, London Protected Squares, listed
buildings etc;

• key views/vistas/landmarks; and

• townscape features and streetscapes (for example, distinctive street facades,
acknowledged ‘gateways’, ‘spaces’, and ‘places’ that contribute to sense of 
place, particular historic buildings and their setting, key pedestrian and vehicular
movement corridors).

3.2.11 The resources that were considered for landscape comprise:

• designated landscapes, for example special landscape areas (SLA), areas of local
landscape importance (ALLI);

• landscape character areas including quality assessment classification;

• landscape elements; landform, land cover and land use patterns;

• landscape features and setting such as specimen woodland and topographical
features and settlements; and

• key views/vistas.

Consultation

3.2.12 Key organisations that were consulted on the scoping and methodology report include:

• local authorities;

• the Countryside Agency;

• English Heritage;

• Royal Parks; and

• Commission for Architecture and Built Environment (CABE).

3.3 Establishment of Baseline

Recording Information

3.3.1 The assessment of the landscape and townscape baseline on surface urban route
corridors and key sites in urban corridors was based and presented on townscape
character baseline plans at 1:2,500 or 1:5,000 scale.

3.3.2 The assessment of the landscape and townscape baseline on surface rural route
corridors was based and presented on:

• landscape character baseline plans at 1:25,000 scale; and

• landscape character and features appraisal mapped at 1:5,000/1:2,500 and
sensitivity of receptors in the landscape.
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3.3.3 The assessment of the landscape and townscape baseline of key sites in rural 
corridors was based and presented on landscape character baseline plans at 
1:5,000 / 1:2,500 scale.

Landscape Baseline

3.3.4 The methodology for establishing the landscape assessment baseline followed the
principles and guidance set out in Guidelines for Landscape and Visual Impact
Assessment 2002 (Landscape Institute and Institute of Environment Management and
Assessment). Desk study and field validation were used to establish the landscape
character, condition, quality and sensitivity of each part of the corridors. 

3.3.5 Key sources of information for desk studies included OS mapping, aerial 
photography, local authority plans, existing landscape quality designations, and existing
character assessments. 

3.3.6 The approximate ZVIs for the various engineering elements of the project were mapped
on the visual amenity baseline plans (see Section 4). 

Townscape Baseline

3.3.7 No universally acknowledged guidance currently exists for townscape and urban
morphology analysis. However, key agencies and bodies including English Heritage, the
Countryside Agency, and CABE are encouraging the use of urban characterisation
methodology to aid the understanding of the distinctive and sensitive nature of
townscapes. 

3.3.8 Townscape character areas were identified along the Crossrail route and a more 
detailed morphology analysis was carried out along the route corridor to establish
quality, sensitivity and visual amenity of the townscape. It also identified the location 
and sensitivity of the receptors within it. The desk and field analysis of the corridor
considered a synthesis of elements that contribute to townscape character. 
These include:

• land use;

• street and block pattern;

• age, massing, scale, and density of buildings;

• vehicular and pedestrian movement corridors; 

• enclosure and street proportions;

• roofscape and skyline;

• characteristic building materials and boundaries;

• scale and distribution of open space and relationship to built form;

• presence of visible historic components and their setting;

• habitats and landscape features; and 

• nodes, orientation elements, views, visual sequences, landmarks, gateways.
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3.3.9 Townscape characterisation was used to help identify areas of distinctive townscape
and to provide the context for the townscape impact assessment study. An assessment
was made of both direct and indirect impacts on each character area within which the
above-ground built elements of the project will be located. Indirect effects on adjacent
character areas were not reported unless the impacts were considered to be significant.
The mapping of specific townscape elements that contribute to townscape character,
including gateways, nodes, key open spaces, key buildings, local views and key
pedestrian links, were concentrated in the vicinity of the development sites. These
elements were generally not mapped in areas where it was predicted that there will be
no significant adverse impacts on the townscape.

3.3.10 The character and the quality was summarised in character area descriptions. The
extent of each character area was identified on the townscape baseline plans. However,
it should be noted that townscape character invariably forms part of a continuum and
that the character area boundaries were quite generalised in many instances as a result.

3.3.11 Key sources were similar to those for landscape assessment. The finer grain, more
enclosed nature and complexity of the built environment required a greater emphasis 
on fieldwork. 

3.3.12 Certain landscape planning designations, comprising Historic Parks and Gardens,
Protected London Squares and Conservation Areas, were mapped across the full
extent of each baseline townscape drawing. Listed buildings were generally identified
and mapped in accordance with the approximate ZVI for the proposed project. The
area of search for listed buildings excluded some sections of the ZVI, where it was
predicted that the visual impacts on the setting of listed buildings within these sections
would be insignificant. In some cases, the search area went beyond the ZVIs to include
buildings on the outer edge of the ZVIs as one could theoretically stand in the
immediate setting of a listed building located just outside a ZVI and still have close
views of major construction works.

3.4 Prediction of Impacts

Assessment of Impacts

3.4.1 The objectives of the assessment of impacts on townscape/landscape character 
were to:

• evaluate the sensitivity to change of the landscapes/townscape character areas, the
character of conservation areas and the setting of listed buildings;

• define levels of magnitude of townscape change including the nature, scale, duration
and visibility of any physical changes resulting from the project; 

• consider whether changes to character areas are judged to be beneficial or
detrimental to townscape and landscape quality; 

• define levels of magnitude of change to the setting of listed buildings and the
character of conservation areas; and

• consider whether changes to the settings of listed buildings and conservation areas
are judged to be beneficial or detrimental.
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Evaluation of Sensitivity

Landscape/Townscape Character

3.4.2 Prediction of the extent and severity of impacts on the landscape and townscape
resource will be greatly influenced by the sensitivity of the defined townscape and
landscape character to change (assessed in terms of overall character and the
individual elements contributing to character). 

3.4.3 Criteria for assessing sensitivity were based on a variety of factors and attributes which
affect the existing character and value of the landscape or townscape. These include:

• landscape/townscape quality and condition, that is, degree to which the
landscape/townscape resource is attractive or unattractive with regards to particular
patterns and combinations of features, the condition of individual
landscape/townscape components, and the degree to which landscape/townscape
character remains intact;

• sense of place and legibility, that is, the extent to which the landscape/townscape
retains or has lost a distinctive character and sense of place;

• unspoilt character, that is, the degree to which the landscape/townscape is
unaffected or affected by intrusive or detracting influences;

• scarcity of the resource, that is, whether the landscape/townscape type represents a
scarce or especially fragile landscape/townscape resource;

• conservation interests, that is, whether there are other notable conservation interests,
including historic or ecological features, that contribute to landscape/townscape
value; and

• tranquillity, that is, the degree to which the landscape/townscape is affected by
intrusive elements in terms of noise, increased movement, visual and light pollution.

3.4.4 The sensitivity of the above factors and attributes was considered individually in
accordance with Table 3.2.
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Table 3.2  Sensitivity of the Townscape or Landscape

3.4.5 Listed buildings are classified in grades to indicate their relative importance. Grade I and
Grade II* listed buildings were classified as high sensitivity elements of the townscape.
Grade II listed buildings were classified as moderate sensitivity elements; buildings of
local significance were classified as low sensitivity elements of the townscape. London
Protected Squares are designated in the London Squares Preservation Act 1931 and
were classified as moderate sensitivity elements of the townscape. Many townscape
areas owe their character, not so much to buildings of great individual merit, but to the
harmony produced by a whole range of buildings. 
Their value may be reduced by severance, the loss of some buildings, or a general
deterioration in the setting of all or most of them. Cumulative as well as individual
impacts were taken into account. 

Sensitivity of the Townscape or Landscape

High Sensitivity Medium Sensitivity Low Sensitivity

Landscape/
townscape
quality/condition

High or moderate
quality/good 
condition and 
largely intact

Moderate or low
quality/moderate
condition
demonstrating 
some intactness

Low quality/poor
condition and
disparate elements

Sense of
place/legibility

Strong sense of
place/identity

Moderate sense of
place/identity

No sense of place

Unspoilt character Demonstrates
unspoilt
characteristics

Demonstrates a
degree of change 
but with some
unspoilt
characteristics

Demonstrates high
degree of change

Scarcity of 
the resource

Particularly scarce 
or fragile townscape

Mainly common
features, but
occasional 
interesting features

Common features
found in many
cities/towns

Conservation
interests

Historic or 
ecological interests
which contribute
significantly to
townscape 
character

Some historic or
ecological interests
which contribute 
to townscape
character

None/limited 
Historic or 
ecological interests

Tranquility Provides
tranquil/reflective
locations

High use 
townscape with
some quiet areas

High use townscape
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3.4.6 In England, English Heritage compiles a non-statutory register of Parks and Gardens of
Special Historic Interest. The grading symbols used for listed buildings are also used for
parks and gardens. Again, Grade I and Grade II* parks and gardens were classified as
high sensitivity elements of the townscape. Grade II parks and gardens were classified
as moderate sensitivity elements and parks and gardens of local significance were
classified as low sensitivity elements of the townscape. 

3.4.7 Conservation areas are sections of land or buildings of special architectural or historic
interest, the character or appearance of which local authorities consider should be
preserved or enhanced. Conservation areas are a local designation and were
considered to represent townscape resources of moderate sensitivity. 

3.4.8 The overall sensitivity of both the landscape/townscape resources was then reviewed
against the criteria in Table 3.2 and allocated to one of the following categories of
sensitivity:

• High sensitivity, that is, a landscape/townscape of particularly distinctive character or
highly valued for its scenic or cultural quality.

• Moderate sensitivity, that is, a moderately valued landscape/townscape, such as a
locally important area, which is tolerant of some change.

• Low sensitivity, that is, a landscape/townscape, which is not valued for its scenic or
cultural quality and is tolerant of substantial change.

Setting of Listed Buildings

3.4.9 The setting of a building will depend on factors such as the function and use of the
building, its visibility, the visual characteristics of its surroundings, historical changes to
its surroundings, and the intention, originally, in the building’s planning and design.
PPG15 states that “The setting of individual listed buildings very often owes its
character to the harmony produced by a particular grouping of buildings (not
necessarily all of great individual merit) and to the quality of the spaces created between
them”. These factors have been taken into account in determining both the extent and
sensitivity of the setting of listed buildings.

Character of Conservation Areas

3.4.10 Conservation areas are areas of special architectural or historic interest, the character or
appearance of which it is desirable to preserve or enhance. The Planning (Listed
Buildings and Conservation Areas) Act 1990 makes it a duty of local planning
authorities to designate such areas. Conservation areas depend on the importance of
the historic layout of property boundaries and thoroughfares; on particular landuse
mixes; on characteristic materials; on the quality of advertisements, shop fronts, street
furniture and hard and soft surfaces; on vistas along streets and between buildings; and
on the extent to which traffic intrudes and limits pedestrian use of spaces between
buildings; as well as, of course, on the quality of individual buildings. These attributes
were determined in order to establish the particular merits and sensitivities of the
conservation areas affected by Crossrail. These attributes frequently reflect the same
merits and sensitivities of townscape character areas, but tend to relate more to the
historic aspects of the townscape and less to its visual characteristics.
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Assessment of the Magnitude of Impacts

3.4.11 Definitions and criteria for evaluating the magnitude of impacts on townscape and
landscape resources are best described qualitatively. Factors that may affect the
magnitude of landscape or townscape change include the scale and detailed design of
the development and the loss or introduction of key landscape or townscape features,
characteristics and functions. Definitions of magnitude are shown in Table 3.3.

Table 3.3  Definitions of Magnitude

3.4.12 Listed buildings are usually old buildings; sometimes 200-300 years old. Assessment of
the magnitude of impact on such buildings therefore gives considerably more weight to
impacts that are, at least for the purposes of the assessment, assumed to be
permanent. A temporary impact on setting, albeit one that may last for four or more
years, is still relatively short-lived in the overall life of most listed buildings. At the same
time, the townscape of London, where most of the listed buildings affected by Crossrail
are situated, is a dynamic one. New buildings come and go and the setting of most
listed buildings is a frequently changing one. Other elements of setting may be more
constant, such as street pattern and land use. The magnitude of change in the setting
of listed buildings has therefore considered the visual change brought about by
Crossrail, the duration of this change, and the existing context of change within which
impacts will be experienced.

3.4.13 The magnitude of change in the character of conservation areas is closely related to
that for townscape character areas. Character areas, however, rely more on visual
characteristics and derive from a more detailed analysis of the urban fabric as opposed
to historic aspects. The magnitude of impact in a conservation area will depend on the
extent to which those elements most fundamental to the area’s designation, are
affected; these have been described above, under sensitivity. The magnitude of an
impact will also depend on its duration (as for listed buildings) and on its extent in
relation to the overall size of the conservation area; some conservation areas are very
large, The Royal Parks and Mayfair, for example, cover 296 ha and 108 ha respectively;
impacts within these, although quite intense locally, may be relatively small within the
conservation area as a whole. 

Severity Magnitude

Very high Fundamental change in landscape or townscape components and
character

High Substantial change in landscape or townscape components 
and character.

Moderate Obvious change in landscape or townscape components and
character.

Low Minor change in components or character of the landscape 
or townscape.

Negligible Almost imperceptible change in components or character of the
landscape or townscape.

Crossrail Environmental Statement Volume 5 25



Mitigation of Impacts

3.4.14 Opportunities to reduce, remedy or compensate for adverse significant impacts on
landscape/townscape resources were identified, where practicable and appropriate.
Mitigation measures can take the form of: changes in working methods; use of
materials more appropriate to the local setting (eg London Brick); use of appropriate
height, scale and massing for new built development; the introduction of new vegetation
belts; etc.

3.4.15 The replacement of buildings, whose demolitions are required by Crossrail, has not
been assumed for the assessment, since powers for such development are not
contained within the Bill. The assessment has therefore assumed that the scheme is
that with Crossrail operational structures only. The design of any replacement buildings
over and around Crossrail operational structures (for which provision, structurally, will be
made in the design of Crossrail’s operational structures) cannot be determined.
Illustrations of the appearance of the type of replacement buildings which might occur
at the relevant sites are provided in Appendix D2 in Volume 8. These take account of
the possible height, scale and massing and other key attributes which would reduce the
magnitude of impact.

3.5 Evaluation of Impacts

3.5.1 The significance of impacts on landscape and townscape resources, both beneficial
and adverse depends primarily on:

• impact magnitude; and

• the sensitivity of resource.

3.5.2 Different levels of impact significance were therefore determined from the relationship
between magnitude and sensitivity. Impact significance was determined using Tables
3.3 and 3.4. 
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Table 3.4  Evaluation of Levels of Significance for Impacts on Landscape and
Townscape Character

With low 
landscape/
townscape 
sensitivity

With moderate
landscape/
townscape 
sensitivity

With high 
landscape/
townscape 
sensitivity

With negligible 
impact magnitude

NSig NSig NSig

With low impact
magnitude

NSig NSig/Sig NSig/Sig

With moderate 
impact magnitude

NSig/Sig Sig Sig

With high 
impact magnitude

NSig/Sig Sig Sig/PSig

With very high 
impact magnitude

Sig Sig/PSig PSig

Key: NSig: non-significant impact; Sig: significant impact; PSig: significant impact of particular importance
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4 Visual Amenity

4.1 Introduction

4.1.1 This section describes the scope and methodology of the assessment of Crossrail’s
impact on visual amenity. The assessment is intrinsically linked with the landscape
assessment: qualitative changes in townscape, whether or not they are deemed
significant in their own right, will affect to some extent the amenity that people derive
from their visual environment. The assessment also takes account of more direct
impacts on views, where these are obstructed, impinged on or otherwise changed
directly by the introduction or removal of physical features. 

4.1.2 The assessment method has used structured, informed and reasoned professional
judgement, taking account of a combination of quantitative and qualitative factors. This
is widely accepted as best practice and was based on an analysis of desk research and
field assessment. This approach is recommended by the Landscape Institute/Institute of
Environmental Management & Assessment (Guidelines for Landscape and Visual
Impact Assessment, Second Edition, 2002).

4.2 Scoping

Potential Impacts 

4.2.1 A scoping exercise was undertaken to identify potential impacts. Potential temporary
impacts will be limited to the construction phase of the project. The assessment took
account of qualitative changes in views and direct visual intrusion or obstruction for
different types of receptor. During construction, these impacts will result from the
introduction of construction plant and equipment, the temporary occupation of land
used for worksites, and some aspects of construction activity, such as demolition,
construction of new structures and lighting. 

4.2.2 Potential permanent impacts associated with operation were assessed and comprised:

• the visual impacts associated with the total or partial loss of existing
landscape/townscape features and structures in the area of permanent landtake; 

• on surface route sections, the visual intrusion of new infrastructure, such as overhead
line equipment, signalling, tunnel portals, vent shafts, alterations to stations, and
lighting; and

• potential benefits to visual amenity attributable to introduced infrastructure and
associated works.
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Definition of Scope

Spatial Scope

4.2.3 The assessment considered the impacts of people with views of the temporary or
permanent works. The assessment has defined a visual envelope or zone of visual
influence (ZVI) within which impacts will occur. The ZVI is defined as the approximate
area from which the project will be visible from the eye level of a person standing on 
the ground.

4.2.4 The extent of the study area and the intensity of survey/appraisal was influenced by the
presumed sensitivity of receptors within the approximate ZVI for the project.

Temporal Scope

4.2.5 Visual impacts were addressed during the construction and operational phases. 

4.2.6 A worst case (ie winter landscape condition) was assumed for assessment of impacts
during the construction phase and in year one of operation. For the operation stage,
residual impacts after landscape mitigation were assessed as a best case after year 15
(therefore assuming a significant growth in planting).

Scoping Studies

4.2.7 Preliminary appraisal studies were carried out with the aim of defining the scope and
extent of the studies required to fully assess the visual impacts of some elements of the
scheme, namely the introduction of overhead line equipment (OHLE) on the Western
route section and subsequent need to undertake works to bridges on the Western
route. Many of the works to bridges and for the installation of OHLE will be relatively
minor in scale and in many respects will not be substantively different from routine work
undertaken on the rail network, such as re-signalling or track maintenance. The
purpose of these studies was to ‘scope out’ bridges and sections with new OHLE
where it was considered that there would not be any significant adverse impacts on
visual amenity. In addition, minor sections of track works and OHLE on the Southeast
route have been ‘scoped out’ where appropriate in individual reports for similar reasons.
Detailed survey and assessment work was undertaken for all bridges and sections of
the OHLE where it was considered that significant impacts would be possible. All other
above ground works within the outer route sections and the central route section were
included in the scope of the assessment.

4.2.8 A separate lighting scoping study was undertaken. The study covered all Crossrail
operational sites, considering both construction and operational conditions. Certain
construction sites in central London (including compensation grout shafts and lorry
holding areas) were excluded from the study on the basis that no significant impacts
were expected. The lighting study considered both the baseline lit conditions and the
likely lighting associated with the scheme. Since detailed lighting design has not yet
been undertaken it has been assumed that good practice measures will be undertaken
as set out in Appendix B1. Potential receptors were identified and the impacts of the
scheme on the receptors in terms of the perceived brightness were assessed. Where
potential for significant impacts was identified, a detailed assessment was undertaken.
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4.3 Establishment of Baseline

4.3.1 The baseline study provided the reference point against which the extent and
significance of predicted visual impacts were assessed. This baseline visual 
assessment was undertaken at the same time as the landscape and townscape
assessment; the aspects of the visual environment that were recorded are set out in
Section 3 of this appendix. 

4.3.2 The baseline study identified the existing situation, ie existing landscape and visual
characteristics and the current visual amenity of local residents and other sensitive
receptors within the ZVI. This information was recorded on visual appraisal plans. These
plans identify the locations of buildings from which there will be views of the project.
These buildings may be located either within or beyond these ground-level ZVIs. The
plans made the distinction between direct and oblique views and also between views of
the temporary works and views of the permanent works. In some instances, the ZVI of
a particular element of the project extended a considerable distance across either a
townscape (eg views of a worksite may extend down a long, linear street) or a
landscape (eg views of a section of overhead line equipment may extend across an
extensive area of open rural landscape). In these instances, the extent of the ZVI
mapping was restricted to the area of land within which the project will generate
significant visual impacts. 

4.3.3 The ZVI was determined, unless otherwise stated, on the basis of winter views. There
were occasions when site survey work had to be carried out in the summer months, ie
when the ZVI is relatively restricted due to the presence of leaves on trees and shrubs.
In these instances, an estimate was made of the winter ZVIs. 

4.4 Prediction of Impacts

Assessment of Impacts

4.4.1 The objectives of the assessment of impacts on visual amenity were to:

• evaluate the sensitivity of receptors/viewers in relation to the importance of the view
and the nature and type of the viewer (eg public views, views from residences);

• define the levels of the magnitude of change which includes the appearance or loss
of elements in views of the project and the numbers of people who will experience
them; and

• consider whether change in views are judged as beneficial or adverse in relation to
the baseline.

4.4.2 There is, in any visual assessment, a continuity of degrees of visibility. The assessment
took account of whether a view is direct or oblique and whether it is a partial view or an
open view. A partial view of proposed works was defined as a view of part of the
works, or a filtered view of the works, or a distant view where the works are perceived
as a small part of the view. An open view was defined as a clear view of a significant
proportion of the works within the wider landscape. Glimpsed views of the works were
not identified in this study as they will not generate any significant adverse impacts on
surrounding visual amenity receivers. 
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4.4.3 Tower cranes will typically be the tallest element on any major construction site. They
are commonplace features in the London townscape and these tall, slender structures
will be visible over extensive areas of the city. These structures are not likely to generate
any significant visual impacts on people located beyond the ZVI that has been
established for the other elements of the construction works. Tower cranes were not,
therefore taken into consideration when identifying the extent of the ZVIs.  

4.4.4 The visual impacts of construction traffic was not specifically assessed in this study
unless a 100% increase in existing lorry traffic levels is predicted in any one area.

Assessment of Impacts from Lighting

4.4.5 Where the potential for significant impacts from lighting was identified, a detailed night
time assessment was undertaken. The baseline lit conditions experienced by receptors
was recorded and luminence readings were undertaken. This information was used to
provide an assessment of the change in perceived brightness of the receptors.

Evaluation of Receptor Sensitivity 

4.4.6 The overall sensitivity of visual amenity receptors / viewers was allocated to one of the
following categories of sensitivity:

• High sensitivity, that is, views by receptors/viewers with proprietary interest and/or
prolonged viewing opportunities, particularly residents, but also users of public
footpaths and open space, recreational users of facilities whose importance relates to
their visual environment (eg from an observation tower).

• Moderate sensitivity, that is, views by receptors/viewers with moderate interest in their
environment, namely workers pedestrians, users of formal sports facilities, users of
community facilities, users of restaurants and bars, users of recreational river craft.

• Low sensitivity, that is, views by receptors/viewers with passing or momentary
interest in their everyday surroundings, namely motorists and other road users, train
passengers, non-recreational river users.

Assessment of the Magnitude of Impacts

4.4.7 Definitions and criteria for evaluating the magnitude of impacts on visual amenity are
best described qualitatively. The magnitude of visual change will be affected by such
elements as: distance from the development; the appearance of the development;
whether it a direct view or an oblique view; the context of the existing view (eg across 
a conservation area or towards an industrial site); and the duration of the viewing
opportunity (prolonged or fleeting). Definitions of magnitude are shown in Table 4.1.
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Table 4.1  Definitions of Magnitude

4.4.8 Opportunities to reduce, remedy or compensate for adverse impacts on visual amenity
were identified, where practicable and appropriate. Mitigation measures can take the
form of considerations such as: changes in working methods; use of materials more
appropriate to the local setting (eg London Brick); use of appropriate height, scale and
massing for new built development; introduction of new vegetation belts; etc.

4.5 Evaluation of Impacts

4.5.1 The significance of impacts on visual amenity, both beneficial and adverse depends
primarily on:

• impact magnitude; and

• the sensitivity of receptors.

4.5.2 Different levels of impact significance were therefore determined from the relationship
between magnitude and sensitivity. Impact significance was determined using Tables
4.1 and 4.2.

4.5.3 A similar set of evaluation principles has been used for assessing impacts from lighting.
Evaluation of lighting impacts was determined based on the sensitivity of the receptor
and the magnitude of the change in perceived brightness, including the duration of 
the impact. 

Severity Magnitude
Very high The proposals become the dominant feature of the scene to which other

elements become subordinate.

High The proposals form a significant and immediately apparent part of 
the scene.

Moderate Readily noticeable change to the view, where change is evident but is not
the key feature in the view, and possibly viewed at an oblique angle from 
the normal angle of view.

Low Minor changes to the view, where change is slight.

Negligible Almost imperceptible changes to the view, where change is barely
perceptible and just a minor element in the overall view.
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Table 4.2  Evaluation of Levels of Significance for Impacts on Visual Amenity

With low receptor
sensitivity

With moderate
receptor sensitivity

With high receptor
sensitivity

With negligible
impact magnitude

NSig NSig NSig

With low impact
magnitude

NSig NSig/Sig NSig/Sig

With moderate
impact magnitude

NSig/Sig Sig Sig

With high impact
magnitude

NSig/Sig Sig Sig/PSig

With very high
impact magnitude

Sig Sig/PSig PSig

Key: NSig: non-significant impact; Sig: significant impact; PSig: significant impact of particular importance 
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5 Archaeology

5.1 Introduction

5.1.1 The archaeology assessment addressed the documentary and physical resources that
constitute the historic environment. This is defined as the evidence of ‘prehistoric’ and
later societies, their cultures and their interaction with the landscape and its natural
resources.

5.2 Scoping

Potential Impacts 

5.2.1 A scoping exercise was undertaken to identify potential impacts. Potential impacts
associated with construction and operation were addressed. These included:

• construction works which require the physical excavation, demolition, removal,
alteration of, or damage to archaeological resources, whether below-ground or
above-ground;

• movement of machinery resulting in damage to exposed archaeological deposits,
extant earthworks or finds scatters; heavy machinery working on the surface causing
damage to buried archaeological deposits; and ground consolidation causing
damage to buried archaeological deposits; 

• settlement of archaeological remains induced by tunnelling, deep excavations or
construction of retaining walls;

• loss of the setting and coherence of archaeological resources including severance
and islanding; and

• loss of access to archaeological resources, including buried deposits and surface
features, restricting the potential for future research.

5.2.2 Potential indirect negative impacts were considered to include:

• contamination of resources, usually below ground, from accidental spillages at
construction or work sites (such contamination might hinder or prevent future
excavation of deposits);

• temporary or permanent changes in the groundwater regime or the chemical balance
of the soil, resulting in deterioration in the preservation conditions of below-ground
deposits; and

• loss of integrity of structures arising from the need to carry out repairs as a result of
the construction work.
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5.2.3 In addition to the above, cumulative impacts from the accumulation of different impacts
on the same resource, or the accumulation of impacts of the same type on different
resources which have a coherent historic character were considered. Further
fragmentation of the archaeological resources, reducing the potential for future research
was also considered. This was particularly relevant in the urban areas where
archaeological deposits will have already been extensively disturbed by modern
basements and foundation.

5.2.4 Positive impacts were considered to include:

• increased knowledge resulting from the recording, analysis and publication of
archaeological sites carried out as part of the mitigation strategy;

• potential improvements to the setting and coherence of archaeological resources;
and

• the opportunity to involve and inform local business and residential communities
about local archaeological resources, both during the construction programme and
the operation of Crossrail.

Definition of Scope 

Spatial Scope

5.2.5 Possible direct and indirect impacts upon archaeological resources and receptors were
assessed within:

• the limits of land to be acquired or used (LLAU) and the limits of deviation (LOD) for
direct impacts; 

• a distance of at least 150 m from the works in urban areas, and at least 500 m
elsewhere, for impacts upon the settings of historical resources; and

• the zone of impact as advised by other specialists for indirect impacts (eg noise,
visual intrusion, settlement, vibration, dewatering etc.).

Temporal Scope

5.2.6 Potential impacts on archaeological resources will occur primarily in the construction
phase of the project (2007-2013) and will be concerned principally with activities likely
to remove, disturb or alter built or buried resources, be they as a result of enabling,
construction or permanent works. Although they will occur during the enabling or
construction phase, such impacts will, by their nature, be permanent. 
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Inventory of Resources and Receptors

5.2.7 The assessment considered the following resources: 

• World heritage sites;

• Scheduled ancient monuments;

• local authority archaeological priority zones (APZ) or equivalents;

• National Monuments Record (NMR)/Sites and Monuments Record (SMR) data;

• burial grounds;

• other registered landscapes (if their classification includes historical significance), such
as registered battlefields or historic parks and gardens; 

• archaeological sites and strata;

• historic transport systems; and

• industrial archaeology.

5.2.8 The assessment also addressed potential impacts on receptors of the above resources.
Such receptors were defined as private individuals, groups or ‘communities’ whose use,
perception, understanding, and appreciation of the archaeological environment could be
changed by the construction and operation of Crossrail. 

Consultation 

5.2.9 Initial consultation on the Scoping and Methodology Report included: 

• English Heritage;

• archaeology officers at local authorities: county archaeologists, and their equivalent
within Greater London, and English Heritage’s Greater London Archaeology Advisory
Service; and

• relevant national and local amenity societies.
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5.3 Establishment of Baseline

5.3.1 Baseline data was sourced from:

• NMR/SMR records, held by English Heritage and local authorities;

• records of archaeological priority zones or equivalent areas designated by local
authorities;

• lists, plans, and information held by English Heritage on scheduled ancient
monuments and the draft register of historic battlefields;

• geological mapping (held by the British Geological Survey);

• aerial photographs;

• published secondary sources dealing with the geology, archaeology, and built
environment along the Crossrail route;

• maps and records held by local history collections and groups;

• archaeological and geological data held in MoLAS’ Geographic Information System
(GIS);

• data from preliminary works, such as boreholes or test pits, conducted in advance of
construction;

• consultation with users, custodians, and interested bodies; and

• fieldwork comprising monitoring of geotechnical trial pits and boreholes plus site visits
to all sites where access was available.

5.4  Evaluation of Baseline Resources

5.4.1 The importance of each resource was graded using low, medium or high based on the
following: 

• statutory protection;

• other formal identification, that is, on non-statutory governmental registers or within
defined zones (eg APZs);

• published priorities where resources have the potential to contribute to local, regional
or national policies and research objectives;

• diversity/complexity, that is, the presence of multi-phase resources that exhibit
evidence of continuity or development over time. Conversely, if the resource is
characteristic of a particular period;

• rarity, that is, resources that have a rarity value (even if once common);

• supporting data, particularly if there is a corpus of related information (eg historical
documentation or SMR entries); 

• historical association, resources with documented associations with notable socio-
economic developments, events, or people; 

• coherence/group value, that is, resources with a wider comparative potential, in
terms of their collective interpretation and status;

Crossrail Environmental Statement Volume 5 37



• survival quality, which is the state of preservation and the extent to which resources
may have been altered or degraded by past impacts, which, for Crossrail surface
routes, is likely to include an assessment of whether the land is in a cutting, at grade
or on an embankment;

• fragility/vulnerability: are resources particularly susceptible to damage;

• topography/deposit type: is the extent to which the study area and its natural
resources would have attracted past settlement and land use (eg agricultural or
industrial), including the presence of specific deposit types likely to preserve evidence
of the historic environment;

• landscape: the extent to which individual resources are key features of the local
landscape and are a component of its historic character; and

• amenity or social values: is the resource valued by local and wider communities for
reasons other than historic ones?

5.4.2 Once the impacts were identified the assessment considered the effectiveness of
mitigation. Mitigation measures include:

• design adjustments to the project, if feasible, to reduce or remove the impact
(preservation in situ); and

• preservation by record: of structures or buried remains, allowing resources to be
thoroughly investigated, so that although subsequently removed by Crossrail works, a
permanent record of them is preserved for posterity (including publication and
deposition in a public archive).

5.4.3 The assessment matched the importance of the resources (including their wider
settings and survival qualities) with the severity (nature and scale) of the proposed
impacts, taking account of mitigation.
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5.5 Evaluation of Impacts

5.5.1 The impacts from the project prior to mitigation were identified and documented in
detail. There is no accepted standard scale of comparison against which the severity of
impacts upon the archaeological environment could be measured. The assessment
took into consideration the physical proportion of the resource affected, and
consideration of the fragility and condition of the resource affected.

5.5.2 The magnitude of significant impacts were graded using high, moderate and low. 

5.5.3 High magnitude impacts were classified as:

• physical loss of evidence and/or features fundamental to the understanding and
character of the resource; and

• the loss or severance of the physical and visual integrity of parts of a resource, such
that key relationships between the parts are lost.

5.5.4 Moderate magnitude impacts were classified as:

• the physical loss of evidence and/or features which contribute substantially to the
understanding and character of the resource, but are not fundamental to it (ie where
sufficient evidence or features survive the impact for the resources essential character
to be understood and interpreted); and

• the loss or severance of the physical and visual integrity of parts of a resource, such
that important relationships between the parts are lost, but not those fundamental to
the character of the resource and its interpretation (these are most likely to be where
the impact is peripheral, or affects features where their integrity or relationships have
already been diminished to a significant extent).

5.5.5 Low magnitude impacts were classified as:

• the physical loss of evidence and/or features likely to be replicated to a significant
degree in the remaining, unaffected, parts of the resource, or which are of minor
importance; and

• where the physical and visual integrity of resource is already limited, and additional
loss or severance does not lead to the loss of important surviving relationships.

5.5.6 Each type of residual impact was allocated a level of significance as shown in Table 5.1.
This process used relevant guidelines in combination with professional judgement.
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Table 5.1  Evaluation of Significance

5.5.7 In some instances, a series of impacts was grouped together because they were of
greater relevance cumulatively than individually. In particular, a series of non-significant
impacts may collectively have a significant impact on a group of related resources. 

Impact magnitude Low importance Medium importance High importance

Low magnitude NSig Sig Sig

Moderate magnitude Sig Sig Sig/PSig

High magnitude Sig Sig/PSig PSig

Key: NSig: non-significant impact; Sig: significant interest; PSig: Impact of particular importance

40



6 Ecology

6.1 Introduction

6.1.1 This section describes the scope and methodology for the assessment of the impact
on plants and animals, including land cover and species that are of nature conservation
value, legally protected species and economically important species. 

6.2 Scoping

Potential Impacts

6.2.1 A scoping exercise was undertaken to identify potential impacts associated with
construction and operation. These included:

• loss of or damage to plant and animal populations and communities due to
temporary and permanent landtake or habitat fragmentation, including impacts due
to the disruption of dispersal pathways;

• impacts on plant and animal populations and communities due to temporary or
permanent changes in the movement or quality of water (groundwater, standing
water-bodies and watercourses);

• impacts on plant and animal populations and communities due to soil degradation or
improvement;

• disturbance to birds and other animals from noise, personnel, vehicles, dust, spillages
and lighting during construction; and

• impacts on the amenity use of nature conservation sites affected by, or close, to
works.

6.2.2 Potential impacts also included positive impact of compensatory habitat creation and
wildlife enhancement of sites within railway lands and former work-sites outside.

Definition of Scope 

Introduction

6.2.3 No plant or animal groups were excluded from initial consideration, but after
consultation with statutory and non-statutory nature conservation organisations, the
following groups were considered to be the main focus of attention:

• vascular plants;

• mammals and herpetofauna (reptiles and amphibians), particularly wintering and
breeding birds; 

• invertebrates; and

• aquatic ecology.
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Spatial and Temporal Scope

6.2.4 The ecological assessment assessed direct impacts arising from landtake on resources
and receptors within, or adjacent to the following:

• works along existing track;

• the route corridor as a whole along new overground track; and

• worksites (including those at portals, shafts and stations in tunnelled route sections).

6.2.5 It also assessed secondary and operational impacts, and evaluated ecological
resources and receptors within the local and national context. The following areas
outside the immediate vicinity of works were therefore included:

• areas harbouring protected animal species were considered within standard survey-
distances of the works (eg 50 m for badgers, 500 m for great-crested newts) where
there was connectivity of habitat;

• sites exceptionally vulnerable to secondary impacts and noise disturbance during
operation (eg downstream ecological receptors located on watercourses, birds on
reservoirs etc) were considered within appropriate distances of the route corridors;
and

• desk studies covered areas within 2 km of the route corridors, to allow evaluation of
ecological receptors in relation to local ecological resources.

6.2.6 The ecological assessment considered impacts arising during the construction period
from 2007 to 2013, and operational impacts arising subsequently. Due account was
taken of existing guidelines on ecological assessment (eg from the former Institute of
Environmental Assessment) and emerging guidelines (eg Institute of Ecology and
Environmental Management guidelines currently in consultation).

Inventory of Resources and Receptors

6.2.7 The ecological assessment considered semi-natural and modified wildlife habitats, and
populations of wild plants and animals (this includes urban trees). It also addressed sites
designated for their nature conservation value and species protected under UK
legislation, EU directives, and international agreements (see Table 6.1).

6.2.8 Protected mammals and herpetofauna that were assessed are listed in Table 6.2 (others
were considered unlikely to occur in the Crossrail area, eg sand lizard, smooth snake).
Due account was taken of protected species in other species groups (plants,
invertebrates, etc). Due account was taken of other species designated for their nature
conservation importance, eg Red Data Book species, Biodiversity Action Plan species.
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Table 6.1  Statutory and non-statutory Designated Sites 

Category Description

a) Statutory sites and international treaty sites

Special Areas of Conservation (SACs) (and
candidate SACs)

Special Protection Areas (SPAs)

Ramsar sites

National Nature Reserves (NNRs)

Areas of Special Protection for Birds 
(AOSPs)

Sites of Special Scientific Interest (SSSIs)

Local Nature Reserves (LNRs)

Areas of European importance designated 
under The Conservation (Natural Habitats, 
& c.) Regulations 1994

Designated under EC Wild Birds 
Directive 79/409/EEC

Wetlands of international importance 
under the 1971 Ramsar Convention

Designated under The Wildlife and 
Countryside Act 1981 (originally The National
Parks and Access to the Countryside Act 1949)

Designated under The Wildlife and
Countryside Act 1981

Designated under The Wildlife and
Countryside Act 1981 (also affected by The
Countryside and Rights of Way Act 2000)

Designated under The National Parks and
Access to the Countryside Act 1949

b) Non-statutory sites

Sites of Importance for 
Nature Conservation (SINCs)

as above – equivalent designations

Sites of Metropolitan Importance for 
nature conservation (SMIs)

Sites of Borough Importance for nature 
conservation (SBI, grade I and II)

Sites of Local Importance (SLIs)

Any other sites mentioned for nature 
conservation importance in Local Plans

Other nature reserves, ecology parks and 
city farms

Second-tier sites of importance for nature
conservation at the county level, usually
identified by wildlife trusts

SINC-type sites have different names in different
counties (eg SNCIs, County Wildlife Site)

Sites containing the best examples of
London’s habitats, designated by the former 
London Ecology Unit and successor bodies

Sites important at the London Borough level,
designated by the former London Ecology unit 
and successor bodies

The lowest tier sites designated by the former
London Ecology unit and successor bodies

Formulated by local authorities

Run by a wide variety of organisations
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Table 6.2  Protected Mammals and Herpetofauna

Consultation

6.2.9 English Nature, the Environment Agency, district, county and borough councils, wildlife
trusts (Essex, Kent, Surrey, BBOWT, London), the Royal Society for the Protection of
Birds (RSPB), and specialist groups were consulted as appropriate.

Species Principle sources of protection

a) Fully protected species

Bats – all species

Dormouse

Otter

Great crested newt

Schedule 2 of the Conservation (Natural
Habitats, etc) Regulations 1994, Schedules 5
and 9 of the Wildlife and Countryside Act
1981 (as amended), and Countryside and
Rights of Way Act 2000

as bats

as bats

as bats

b) Partially protected species

Badger

Common lizard, grass snake, slow-worm

Water vole

Breeding birds

Protection of Badgers Act 1992 and Schedule
6 of the Wildlife and Countryside Act 1981 (as
amended)

Schedule 5 of the Wildlife and Countryside 
Act 1981 (as amended), in respect of section
9(5) and part of section 9(1) – killing, injury 
and sale

Schedule 5 of the Wildlife and Countryside Act
1981 (as amended), in respect of Section 9(4) -
protects places of shelter

Section 1 of the Wildlife and Countryside Act
1981 (as amended) - killing and injury,
disturbance, damage to eggs or nests
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6.3 Establishment of Baseline

6.3.1 The baseline was established from the sources set out below:

• Original field-surveys of areas surrounding the works (particularly through extended
Phase 1 mapping and target notes of all directly affected areas, and further surveys
of habitat types of nature conservation importance and protected animal species).

• Biological records for areas within 2 km of the route corridors obtained from nature
conservation organisations and natural history societies (see Table 6.3).

• Published data (eg local floras, bird reports).

• OS maps and aerial photographs of the route corridors.

• Consultation with statutory and non-statutory nature conservation organisations (eg
English Nature, Environment Agency, local authorities, wildlife trusts, RSPB).

• Information supplied by Network Rail.

• project information supplied by the Crossrail design team at CLRLL.

6.3.2 Surveys took account of the recommendations for the establishment of ecological
baselines in the 1995 Guidelines for Baseline Ecological Assessment prepared by the
Institute of Environmental Assessment. Extended Phase 1 habitat surveys were
undertaken for all sites, followed by more detailed surveys of individual species groups
in sites where Phase 1 surveys trigger them on the basis of criteria set out in the
guidelines (eg the presence of notable species). Surveys of the following types were
therefore carried out:

• Initial scoping surveys, often oriented towards particular issues, eg the suitability of
bridges for roosting bats, potentially affected mature trees or the determination of
areas potentially of special interest to invertebrates.

• Extended Phase 1 habitat survey of sites affected by works. This involved Phase 1
mapping and the production of extended target notes, and provided detail sufficient
for the prediction and evaluation of impact in sites where further survey was
unwarranted. It included on occasion, additional material not generally included in
Phase 1 surveys, eg detailed plant species lists, river corridor information.

• Vegetation surveys using the National Vegetation Classification (NVC) in sites where
plant species and vegetation types are of special interest. The NVC is a nationally
recognised system for recording and describing vegetation types, and allows their
nature conservation interest to be evaluated. Plant species of special interest include
those that are protected under the Wildlife and Countryside Act 1981, other nationally
rare species, eg Red Data species, Nationally Scarce species listed in Stewart et al.
(1984) or species uncommon in a county context.

• River habitat surveys of water courses potentially affected by the proposals.

• Emergence surveys for bats (at appropriate times of year) around affected bridges
and buildings that could harbour roosting bats.
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• Surveys for badgers and dormice within 30 m of works where necessary, for great
crested newts in places where ponds are within 500 m of works (and the two are not
isolated by unsuitable habitat) and for other protected vertebrates as appropriate
(reptiles, water voles etc).

• Surveys of invertebrates at sites indicated from scoping surveys.

• Wintering and breeding bird surveys to standard methodologies.

• Aquatic ecology surveys as agreed with the Environment Agency.

Table 6.3  Sources Contacted for Existing Biological Records

Subject Source

Internationally and nationally statutory English Nature
designated sites; 

Ancient Woodlands English Nature

Non-statutory sites (locally) Wildlife Trusts, Local Authorities and 
designated sites Biological Record Centres 

Protected species of flora and fauna English Nature, Wildlife Trusts, Local 
Authorities and Biological Record Centres

Biodiversity Action Plans Local Authorities and Wildlife Trusts

Bats County Bat Groups

Badgers County Badger Groups

Mammals County Mammal Groups

Birds County Bird Recorders and RSPB

Reptiles and Amphibians County Reptile and Amphibian Groups and 
British Herpetological Society 

Butterflies County Butterfly Conservation Groups and 
British Entomological and Natural History 
Society

Arachnids, Lepidoptera and Coleoptera London Natural History Society and British 
Entomological and Natural History Society

Plants Botanical Society of the British Isles 

Lichens London Natural History Society

Bryophytes County Bryophyte recorders 
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6.4 Prediction of Impacts

6.4.1 At many sites, there were either no strong reasons to assume a progressively changing
baseline (over the period of the assessment) or else no way in which future changes
could be predicted with confidence. Impacts were therefore predicted as departures
from the existing baseline. Where the likely course of strong successional processes
could be foreseen, impacts were predicted as departures from the likely state of the
ecosystem at relevant periods within the temporal scope of the assessment.

6.4.2 Predictions of ecological impact were based on the following:

• the size and character of specific receptors of impact;

• the size and character of the wider ecological resource (if any) of which the receptor
forms a part;

• the magnitude and severity of the source of the impact;

• the sensitivity of ecological receptors to disturbance (principally animal populations
but in theory habitats and plant populations as well);

• the scale of change including that due to cumulative impacts;

• fragmentation or other alteration of patterns of habitat connectivity across landscape-
scale habitat mosaics (particularly wildlife corridors);

• the ability of a receptor to recover from temporary impacts; and

• the options available to mitigate impacts.

6.4.3 An impact of high magnitude was defined as a major long-term departure from the
baseline, eg loss of a vegetation type such as woodland that cannot be replaced in 
less than five years. A moderate impact magnitude was defined as an impact causing
local damage and impairment of ecosystem function over the short-term or medium
term, eg temporary landtake in grassland where reasonable recovery is likely within 
five years. A low impact magnitude was defined as an impact causing small and
transient departure from baseline, eg partial damage to ruderal vegetation that quickly
re-establishes.

6.4.4 The severity of impacts on individual species depended primarily on the extent of likely
changes in population sizes. 

6.4.5 Factors determining the value of resources and receptors are summarised as follows:

• High importance was attributed to sites that are the subject of statutory protection or
non-statutory designation (but see below for Local Biodiversity Action Plan habitats).

• High importance was attached to species that are the subject of statutory protection
or non-statutory designation for rarity or vulnerability.

• Sites were assessed using well-established criteria developed for selecting NNRs and
SSSIs, including firstly, size (habitat and population), diversity, naturalness, rarity,
fragility and typicalness as primary criteria; and secondly, position in an
ecological/geographical unit, potential value, and intrinsic appeal. 

• Importance was attached to sites having amenity value for the study and enjoyment
of nature, particularly in the urban context. Considerations included the intrinsic
appeal and wildlife content of a site (common and attractive species may be
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important), the potential of a site for educational use, particularly by schools, whether
the site has existing nature conservation use, or potential for such use (in relation to
ownership, imperatives for management, access, ease of movement within the site,
and public safety), and the local demand for amenity sites (in relation to areas of
population and areas of ecological deficiency).

6.5 Evaluation of Impacts

6.5.1 The significance of impacts was assessed on the basis of:

• the magnitude of the impact (intensity and extent in space and time); and

• the nature conservation value of receptors and resources (species, populations,
communities, habitats, landscapes and ecosystems). 

6.5.2 Significance was determined by the interaction of these main criteria, being high for
large impacts on receptors and resources of high value, and lower for smaller impacts
on receptors and resources of lower value. 

6.5.3 An impact was identified as being significant if it clearly resulted in more than local loss
of biodiversity, or any impact that involves the loss of irreplaceable habitat, especially
ancient countryside.

6.5.4 The criteria for assessing the significance of impacts on discrete sites are outlined in
Table 6.4. This defines significant and non-significant impacts on the basis of levels of
impact (high, moderate, low) and receptor/resource -value (international to local). It also
provides for the identification of ‘significant impacts of particular importance’ where 
very high levels of both impact and receptor/resource-value are exceeded, giving 
rise to impacts that could individually be matters of key concern in the 
decision-making process.

6.5.5 Significant impacts resulting from cumulative impact across many sites were also taken
into account.

Table 6.4  Significance of Impacts

Impact Site Importance

Local Borough County National International

Low NSig NSig Sig or NSig Sig or NSig PSig or Sig

Moderate NSig Sig or NSig Sig PSig or Sig PSig

High Sig or NSig Sig PSig or Sig PSig PSig

Key: NSig: non-signficant; Sig: significant impact; PSig: significant impact of particular importance
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7 Water Resources

7.1 Introduction

7.1.1 This section describes the scope and methodology used for the assessment of impacts
on surface and groundwater features.

7.2 Scoping

Potential Impacts

7.2.1 A scoping exercise was undertaken to identify potential impacts that would arise from
the construction and operation of Crossrail. Potential impacts from construction
included the following: 

• temporary changes to surface water morphology (including the realignment of
watercourses and alterations to stream beds);

• changes to surface water flow regimes, including the potential for flooding;

• temporary physical interference with features/resources including direct damage 
to watercourses, abstraction well infrastructure and drains caused by 
construction activities; 

• changes to surface water quality due to physical, chemical and biological
contamination;

• changes to groundwater levels and flow regimes, including changes to aquifer
recharge rates, increased groundwater mixing, dewatering activities, and the 
opening or closure of fissures due to vibration, settlement or other causes. Changes
to groundwater flows and levels may also impact upon surface waters fed or
controlled by groundwater; 

• changes to groundwater quality due to physical, chemical and biological
contamination, including the disturbance of foul sewerage and existing 
contaminated land; and

• changes associated with discharge of water from construction work (including from
dewatering operations) to sewers.
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7.2.2 Permanent impacts associated with operation were addressed and included 
the following.

• Effects of changes to surface water quantity (resulting from the permanent
realignment of watercourses and alterations to stream beds) including, increased
flood potential, loss of floodplain storage and erosion capacity, modified
sedimentation, altered land drainage, various impacts on aquatic conditions at
designated habitats, and the variation in runoff characteristics from new track,
stabling and buildings. 

• Changes to groundwater levels and flows, including alterations to groundwater
recharge rates, modified flow regimes due to tunnel and shaft constructions and
ongoing dewatering effects due to tunnel inflows/seepage. All of these may also have
an effect on borehole yields. Changes to groundwater flows and levels may have a
secondary impact on surface waters fed or controlled by groundwater.

• Changes to surface and groundwater quality due to physical, chemical and biological
contamination which may result from both accidental and routine occurrences, such
as those relating to maintenance activities. 

Definition of Scope

Spatial Scope: Surface Water

7.2.3 The study area was defined by the surface and groundwater catchment through which
the route passes. The assessment considered impacts on surface waters within a
minimum 500 m corridor of the route alignment. A 1000 m assessment radius was
used for stations associated with major restructuring or dewatering works. The larger
station area reflects the more extensive nature of the station works. Impacts were
assessed downstream as far as the Teddington Lock or the confluence with the River
Thames if further downstream (if there were sensitive receptors affected). 

7.2.4 The surface water study area also took into account:

• all surface water abstractions falling within the surface water catchments crossed by
the route from 500 m upstream to the tidal outfall downstream;

• all consented discharges falling within the surface water catchments crossed by the
route from 500 m upstream to 500 m downstream;

• all existing water quality records within the surface water catchments crossed by the
route from 500 m upstream to the tidal outfall downstream; 

• for flooding and floodplains, all reaches to the upstream and downstream hydraulic
control structures;

• for flooding and floodplains, all land on the functional floodplain (ie land not defended
to the 1:100+20% flood event); and 

• changes associated with discharge of water from construction work (including from
dewatering operations) to sewers.
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Spatial Scope: Groundwater

7.2.5 The groundwater assessment included a 500 m corridor either side of the route
alignment and all groundwater abstraction catchments (represented by the outer source
protection zone (SPZ)) a part of which falls within this corridor. A 1000 m assessment
radius was used for stations where major restructuring or dewatering works are
proposed. In the absence of documented source protection zones, the groundwater
study area was derived from conservative catchment estimates, based on known
geology, piezometry and abstraction conditions. Where the deepest level of any
construction works fall within the London Clay, the Chalk aquifer was considered to be
hydraulically independent and at no risk from potential pollution. Although this is
generally the case, the presence of so called ‘scour hollows’, sand layers and
geological faults was also taken into account when assessing the risk of impacts on
groundwater quality. 

Temporal Scope

7.2.6 The assessment addressed both construction and operation. Construction will take
place from 2007 to 2013, however, the duration of works at specific sites will vary.
Assessment of route operation will commence at 2013 and take account of the design
life of the proposals.

7.2.7 The baseline condition was taken as that observed during 2002/2003. However, it was
acknowledged that some changes in the baseline, particularly in relation to groundwater
levels, may occur before the commencement of construction works in 2007. Where
these could be reliably estimated they were incorporated into the baseline assessment.

7.2.8 The legislative framework was taken to be that current in England in 2003/2004
although anticipated changes may also be taken into account. For example, changes to
abstraction licensing, with implications for dewatering, will be made through the Water
Act 2003 although the timetable for implementing the various schedules has not been
clarified. Further changes in water quality standards and catchment management
practices may also result from implementation of the Water Framework Directive.

Crossrail Environmental Statement Volume 5 51



Inventory of Resources and Receptors

7.2.9 The resources and receptors comprised all ‘controlled waters’, including:

• groundwater resources (both major and minor aquifers) including: licensed and
protected rights to abstract groundwater for purposes including public water supply,
private and industrial water supply and agricultural water supply; and

• surface water resources including: licensed or protected rights to abstract surface
water for purposes including public water supply, private and industrial water supply,
agricultural water supply, springs, watercourses, surface water drainage and flood
drainage systems (including flood defences and flood storage capacity).

7.2.10 Interfaces with other specialist disciplines were as follows:

• designated ecological sites which include water features were identified. No
assessment of the significance of predicted water level and flow changes on aquatic
ecology was made as part of the water resources assessment;

• water level changes were predicted by the water specialists for consideration at
designated archaeological sites as identified by the archaeological specialists;

• identification and characterisation of contaminated land and groundwater was the
responsibility of the contamination specialists. However, assessment of the impact of
contaminant transport through the aquifers or on abstractions and assessment of
discharge consents was undertaken by the water specialists; 

• calculation of settlement due to dewatering and tunnel construction was the
responsibility of the geotechnical specialists and engineering designers. The water
specialists also assisted with prediction of water level changes and this fed into the
assessment of settlement impacts on listed structures undertaken by the built
heritage specialist consultancy;

• waste operations and excavated material handling were the responsibility of the
Construction Traffic and Transport specialists. The water specialists assessed the
impacts on controlled waters;

• diversions of utilities were not dealt with individually by the water specialists unless
specifically considered as a significant part of the Crossrail works;

• location of and risk assessment of damage to existing and abandoned water wells,
whether catalogued or not, were not dealt with by the water specialists; and

• impacts on navigation were not dealt with by the water specialists.

7.2.11 The impact on these resources and receptors was identified in the appropriate 
specialist studies.

Consultation

7.2.12 The principal consultee was the Environment Agency (Thames and Southern Regions).
Additional consultation was undertaken with Thames Water plc and relevant local
authorities, as necessary. Consultation with individual well owners started in 2004.
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7.3 Establishment of Baseline

Overview

7.3.1 Baseline conditions were those prevailing at the start of construction. However, it was 
not feasible to accurately predict water resource condition at the start of construction
works in 2007 (due to the temporally variable nature of the water environment across
the London basin). The baseline conditions were therefore assumed to be the water
levels, flows and quality determined in 2002/2003/2004. Changes immediately prior 
to and during the works, will be detected through a monitoring programme. Major land
use changes that may impact the baseline conditions were considered as part of 
the assessment.

7.3.2 The baseline described the existing surface and groundwater regimes. It included an
indication of their sensitivity to changes in levels, flows and quality resulting from
construction and operation.

Surface Water Hydrology 

7.3.3 Baseline conditions were established from details of river flow regimes, flood
performance and flood extents (ie hydraulic performance at major cross drainage
structures and in floodplains), designated reaches, licensed surface water abstractions
and discharges, and surface water quality information (in terms of general quality
assessments (GQA) and target classifications (Environmental Quality Objectives, EQOs
and/or River Quality Objectives, RQOs).

7.3.4 Information on surface and groundwater features was obtained from the Environment
Agency, local authorities, water service and supply companies, the British Geological
Survey, the Institute of Hydrology and various published sources and other
consultations. Some information was also collected directly by CLRLL through its
geotechnical site investigation programme.

Groundwater Hydrogeology 

7.3.5 Baseline information addressed groundwater levels and associated monitoring points (in
both shallow and deep groundwater systems), locations and amounts of groundwater
abstraction, extent of groundwater source protection zones (groundwater catchments),
regional and localised flow regimes, and baseline conditions for groundwater quality in
both the Chalk and Tertiary aquifers. 

7.3.6 The London Basin Model (LBM) was originally developed in 2000 for Thames Water
and the Environment Agency (Thames Region), with further refinements undertaken in
2001 and 2002. The five-layer model covers the route with the exception of the branch
to Shenfield beyond Brentwood. The model was used to accurately categorise the
baseline groundwater conditions in terms of groundwater levels, flow directions,
abstractions, geological stratigraphy and structure, aquifer properties and recharge
conditions.

7.3.7 Other advantages of the LBM were its ability both to predict the likely impacts of
Crossrail works on the groundwater environment and to aid assessment of the
effectiveness of any mitigation measures.
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7.4 Prediction of Impacts

Overview

7.4.1 A methodology was developed to predict the impact on the water environment (ie to
assess the extent and severity of change from the baseline condition).

Surface Water 

7.4.2 The potential impact (to river level and flow) of any changes to channel cross sections
was based upon use of the Natural Environmental Research Council (NERC) Flood
Studies Report (FSR). Expert judgement and a review of the effect of previous projects
(either relating to a specific river system or to an analogous system) were used to
support any FSR calculations. Where necessary, the need to construct surface water
catchment models or modify existing models to better quantify hydraulic impacts was
investigated. Modelling studies were undertaken either in response to requests made by
the Environment Agency, or in situations where a potential for significant impacts was
anticipated from modification of cross drainage structures. 

7.4.3 Impacts on surface water quality were addressed through simple mass balance
calculations, using estimates of the quantity of pollution released and details of the
receiving flow regime. Estimates were conservative, assuming no or low dispersion. By
analogy with highway drainage, release quantities were derived from typical annual
loading measured in track drainage elsewhere if these have been quantified. 

Groundwater

7.4.4 Groundwater level impacts were assessed using a suitable combination of expert
judgement, analytical calculation and computational modelling. The London Basin
Model for example, was used to simulate the impacts of large-scale dewatering
activities during the construction phase of works. Groundwater quality impacts were
also estimated using a mix of expert judgement, analytical solutions and contaminant
transport modelling to determine the time of travel and, where necessary, likely
contaminant concentrations. 
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7.5 Evaluation of Impacts

7.5.1 The water resource impacts were divided into six groupings: groundwater levels,
groundwater flows, groundwater quality, surface water levels, surface water flows and
surface water quality.

7.5.2 For each of these groupings three levels of impact consequence or severity were
assigned: low (Lo), moderate (Mo) and high (Hi). A description of each impact severity
for the six water resource groupings was set out on a sample Impact Register.
Accompanying the impact severity table was an impact likelihood table; this categorised
the frequency of an impact, once again using four possible options: remote (R),
occasional (O), more likely to happen than not (L) and expected (E). The definition of
each of the five options is illustrated in Table 7.1.

Table 7.1  Impact Likelihood Definitions

Category Description

R Remote

O Occasional

L More likely to happen than not

E Expected
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7.5.3 After establishing the impact severity and the impact likelihood, it was possible to
assign an overall impact rating. Impacts were aggregated into three categories: non-
significant (N), significant (S) and particularly significant (PI). The matrix used for
generating overall impact ratings is shown in Table 7.2. 

Table 7.2  Impact Categorisation

7.5.4 Significant water resource impacts were evaluated as outlined below.

7.5.5 Surface water levels/flows/quality:

• cross drainage: the current clear opening and stage-discharge capacity (of up to a
design check value of the 1:100 year flow plus 20%) at all cross drainage structures
should be maintained. If changes in configuration were proposed, a measurable
change in head loss at the design check flow was the threshold of significance for
major structures;

• stormwater runoff: the likely present and future runoff should be not worse than
existing “NWTE” in areas draining to a Thames Water combined sewer. Elsewhere, a
greenfield rate between 2 to 8 l/s/ha should be achieved. An assessment was made
of the potential use of and effect that any balancing pond or sustainable drainage
systems (SUDS) might have on controlled waters;

• impacts on surface water quality: the Environment Agency GQA and river
classification target for each reach were obtained and an assessment made of the
likely water quality of any discharges needing a consent. A simple mass balance
approach was adopted to test if the discharge would cause a reach to either drop a
GQA class or delay its reaching of a target;

• flood risk: impacts on surface water levels included developments which fall within a
functional flood plain and which would take up flood storage capacity; and

• construction in rivers: impacts affecting flow and quality of surface waters were
considered. All works taking place in, under or over, or within sixteen metres of tidal
defences, eight metres of main rivers or affecting the flow in an ordinary watercourse
would be notified to the Environment Agency. 

Severity

Likelihood: Low Moderate High

Remote Not significant (N) Not significant (N) Significant (S)

Occasional Not significant (N) Significant (S) Significant (S)

More likely to happen Not significant (N) Significant (S) Particularly significant (PS)

than not

Expected Significant (S) Significant (S) Particularly significant (PS)
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7.5.6 Groundwater levels/flows/quality:

• impacts on groundwater flows and levels: a modelling approach was used to test
how drawdowns might impact on protected rights, licensed abstractions or
designated sites with water features. Since deep groundwater levels have been rising
and are planned to, or may, be lowered in future, the 1990 piezometry was used as
reference for the assessment of drawdown. In the shallow aquifer, a change of head
of 2m, a rise to within basement levels or a rise of 25 percent of the annual
fluctuation was considered significant depending on site specific conditions; and

• impacts on groundwater quality: the likely time of travel to groundwater resources, as
identified from the SPZ or TTZ, and type of works undertaken and water use, existing
monitoring and any water treatment at each receptor was evaluated in consultation
with the owners. The evaluation could lead to limited closure or intensified monitoring
during critical operations where the time of travel is less than 100 days. Times of
travel of more than 400 days were considered as exceeding the threshold of
significance. A review of the use of controlled chemicals during all construction and
operational works was undertaken to limit the risk of List 2 substances, and prevent
List 1 substances, entering groundwater. Potential impacts on groundwater quality
included increases in turbidity. 
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8 Noise and Vibration 

8.1 Introduction

8.1.1 This section defines the scope and methodology used to assess noise and vibration
impacts. The methodology is based on those adopted for other major infrastructure
projects and a review of major contemporary rail projects including Thameslink 2000
and the Channel Tunnel Rail Link. 

8.2 Scoping

Potential Impacts

8.2.1 A scoping exercise was undertaken to identify potential impacts that could arise during
the construction and operation of Crossrail. Impacts can arise through either changes in
noise and/or vibration or through an exceedance of noise limits. Different impacts can
arise at the different resources and receptors; the impacts were therefore considered on
an individual basis. 

8.2.181 Potential noise and vibration impacts which were taken into account in the assessment
for the construction phase included:

• noise and vibration from activities carried out on the surface such as works at
stations, around tunnel portals and shaft sites and from on-site haul roads; 

• groundborne noise and vibration from underground works such as tunnel boring and
the use of the construction railway; and 

• noise associated with off-site heavy goods vehicle movements and any additional rail
traffic movements. 

8.2.2 Permanent impacts potentially arising from the operation of the project which were
taken into account in the assessment included: 

• noise and vibration from new surface sections of line; 

• noise and vibration along existing rail corridors from new rail services (intensification of
use); 

• groundborne noise and vibration from the new tunnelled sections of line; 

• noise from shafts, including noise from ventilation plant and from trains passing along
the tunnels; and 

• noise from changes in road traffic (for example, possible reductions in road traffic
along some routes due to a modal transfer from car to Crossrail services rail or
possible increases in road traffic at Crossrail stations). 
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Definition of Scope 

Spatial Scope 

8.2.3 The spatial scope of the noise and vibration assessment included the following
geographic coverage: 

• construction/worksites, both above and below ground, where construction activities
have the potential to affect sensitive receptors – above ground, significant impacts
were considered unlikely beyond 100 m in urban areas and 250 m in rural areas;
below ground, significant impacts were considered unlikely beyond 50 m; 

• construction traffic routes, and routes subject to changes in traffic flow associated
with temporary diversions, road closures etc, which will experience changes in flows
where sensitive receptors have the potential to be affected – significant impacts were
considered unlikely beyond 50 m;

• rail routes experiencing direct or indirect changes in service patterns where sensitive
receptors have the potential to be affected – significant impacts were considered
unlikely beyond 50 m; and 

• operational road traffic routes experiencing changes in flows as a result of Crossrail –
significant impacts were considered unlikely beyond 50 m. 

Temporal Scope

8.2.4 The noise and vibration assessment covered construction and operational phases. For
construction, the main activities will occur between 2007 and 2013 but the duration of
works at specific sites will vary and will normally be less than the total period. The
temporal scope also took into account the time of day during which the works will be
undertaken. 

8.2.5 The temporal scope during the operational phase was based upon the greatest change
in noise and vibration levels that will occur within 15 years of opening the railway. 

Inventory of Resources and Receptors

8.2.6 The following noise and vibration sensitive resources and receptors were included in the
assessment: 

• residential property and other buildings in residential use, including hotels 
and hostels;

• theatres;

• auditoria and concert halls; 

• studios; 

• churches and buildings of similar religious sensitivity; 

• courts; 

• lecture theatres; 

• schools; 

• colleges;
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• hospitals;

• laboratories and other critical work areas;

• libraries;

• cemeteries;

• public open space including recreational areas and sports grounds; 

• sites of nature conservation importance and other designations; and

• above and below ground utilities and any other noise/vibration sensitive infrastructure. 

Consultation

8.2.7 The relevant local planning authorities were consulted regarding the proposed
monitoring programme and the criteria which were adopted to assess and evaluate
noise and vibration impact. 

8.3 Establishment of Baseline

8.3.1 Baseline information was collected as follows: 

• existing background and ambient noise levels and existing ambient vibration levels;
and 

• existing rail services and road traffic data for route sections and roads, which will be
subject to change as a result of the new Crossrail services. 

8.3.2 Existing noise and vibration levels were derived from surveys carried out at
representative properties and other sensitive receptors adjacent to construction
worksites and along rail corridors that will be subject to infrastructure changes.
Additional data was obtained from local authorities where available and appropriate. 

8.4 Prediction of Impacts

Introduction

8.4.1 The prediction of noise and vibration impacts used a variety of prediction
methodologies. These are summarised in Table 8.1. 
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Table 8.1  Noise and Vibration Prediction Methods

Impact Prediction Method Key Issues

Construction noise • WS Atkins
programme
‘SiteNoise’ 

Based on calculation methodology in BS 5228,
Part 1. This model allows for spatial and
temporal variations within the construction
programme to be taken into account.

Construction
vibration

• Methodology
contained 
in BS 5228, Part 4. 

• FINDWAVE.

Consideration was also 
given to TRL Report 429, 
and the assessments carried out 
for tunnelling on the Channel Tunnel Rail Link
(CTRL) and the Jubilee Line Extension (JLE).

Construction road
traffic noise

• Methodology
contained 
in ‘Calculation of
Road Traffic Noise

Data on changes to 
baseline road traffic flows during construction
were obtained from the specialist traffic
consultants.

Construction rail
traffic noise

• ‘Calculation of 
Railway Noise’

Data on changes to baseline rail traffic flows
during construction will be obtained from the
appropriate traffic consultants.

Operational 
railway noise

• WS Atkins ‘RailNoise’
model

A programme of noise surveys was used to
derive baseline noise conditions for use where
detailed modelling was necessary

• Methodology
contained in
‘Calculation of 
Railway Noise’

Consideration of noise change only. No detailed
modelling for areas subjectto intensification.

• ‘SoundPLAN’ used 
to predict noise from
electromechanical 
plant in tunnel 
ventilation shafts

BS 4142 will be used to rate impact.

Operational
groundborne noise
and vibration 
(tunnelled sections)  

• FINDWAVE ® This model, developed by Rupert Taylor, has
been successfully adopted for the detailed
prediction of groundborne noise and vibration
from the JLE and other national and international
rail projects.

Operational road
traffic noise

• Methodology
contained 
in ‘Calculation of
Road Traffic Noise’ 

Data on changes to baseline traffic flows during
operation will be obtained from the appropriate
traffic consultant.
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8.4.2 With respect to construction methods, the approach that has been taken in the ES to
deal with uncertainty is to identify representative methods of construction, to base the
assessment of impacts on those assumptions and to clearly set out the assumptions in
this ES. This approach has allowed a robust assessment to be carried out of the likely
significant effects resulting from construction works. 

8.4.3 Details of the models identified in Table 8.1 are given below. 

FINDWAVE® (for the prediction of groundborne noise and vibration 
from underground works and the underground railway)

8.4.4 FINDWAVE® is a finite difference time-domain (FDTD) numerical model for computing
the propagation of waves in a visco-elastic media, proprietary to Rupert Taylor Ltd.
While it can be used to solve any acoustical or other 3-dimensional wave propagation
problem, its principal use is for the modelling of railway noise and vibration. 

8.4.5 FINDWAVE® is also capable of modelling the vibration of railways at grade or in
underground tunnels, including the transmission of groundborne noise and vibration
from the tunnels to the ground surface and into buildings. 

8.4.6 The railway implementation of FINDWAVE® contains two principal (mutually interacting)
modules, the train module, and the track/structure/environment module. The train
module is used to derive the noise created by a moving train. Various features of a train
are relevant to the generation of noise and vibration and these are included in the
model. For example, the number and layout of wheels, the suspension characteristics
and the masses of the components of the train as well as its speed. The excitation is
provided from an input file containing either a measured or assumed vertical rail head
profile, together with the gravitational effect of the rolling train. The train moves in the
model and the location of the contact patch for each wheel is constantly advancing (re-
entering the model at the front when it goes beyond the end). 

8.4.7 The track/structure/environment module models the dynamic behaviour of the track
and structure supporting the train, and the medium surrounding it, eg soil or air,
together with structures below or above ground level. The structures/relevant medium
are represented as cells in a 3-dimensional orthogonal grid so as to represent either the
shape of the structure or the stratigraphy of the soil. The effect of the structure/relevant
medium upon the noise generated is then computed taking into account the likely effect
of the nature of the structure/medium, upon the noise generated by a passing train. 

8.4.8 For Crossrail, FINDWAVE® has primarily been used to predict groundborne noise levels
in terms of LAmax, slow arising from the operational railway in buildings above the
Crossrail tunnels. These include residential property and other buildings with special
uses such as theatres etc, which are also deemed to be noise sensitive. Predictions
have been made for the location within the building concerned, where the greatest
noise or vibration is likely to be experienced. Usually the basement if that has a
noise/vibration-sensitive use. The predicted levels are compared with the assessment
criteria and where impacts are predicted, mitigation to the rail support system has 
been identified. 
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8.4.9 Two levels of assessment have been used depending upon the degree of information
available regarding building design and the sub-surface environment. At the first level of
assessment, portal-to-portal contours of groundborne noise were generated, making
standard assumptions about building designs (no deep or piled foundations) and
simplified soil assumptions. The second level of assessment was used where some
specific information was available regarding building design, and at this level individual
calculations for buildings with deep or piled foundations have been made. 

SiteNoise 98 (for the prediction of noise from surface construction activity)

8.4.10 SiteNoise 98 is a program for calculating noise levels produced by any type of open-air
activity using mechanical plant. This could range from a single item of plant through to a
major construction site active over a number of years. SiteNoise 98 uses a calculation
procedure that implements the approach set out in BS 5228: Part 1: 1997 ‘Code of
Practice for assessing Noise and Vibration on Construction and Open Sites’. 

8.4.11 SiteNoise 98 provides an accurate method of performing the BS 5228 calculation
procedure, together with a number of optional alternative methods of assessing: 

• soft ground attenuation;

• barrier attenuation;

• angle of view correction; and

• source-receiver distance. 

8.4.12 For Crossrail, SiteNoise 98 has been used to calculate noise levels from construction
activities arising from construction sites and for works on the existing railway. Modelling
of the entire construction programme for every site has been carried out and the model
output is in terms of noise levels that vary through the programme at every receptor
appropriate to the works. The predicted levels are then compared with the assessment
criteria and on-site mitigation measures incorporated to minimise the noise impacts and
properties that may be eligible for noise insulation (NI) or temporary rehousing (TRH), in
accordance with the Crossrail (or undertaker’s) Noise and Vibration Policy. Where
properties may be eligible for NI or TRH, they are deemed to be not subject to a noise
impact. For the period of works, the worst impact and duration is reported. 

RailNoise 98 (for the prediction of noise from the surface railway)

8.4.13 RailNoise 98 calculates the amount of noise generated by an operational railway. The
noise arises mainly from the wheel/rail interface, but it can also arise from cooling fans,
other mechanical equipment on rail vehicles, and diesel locomotive exhaust. The noise
spreads out from the source until it reaches a receiver (or observation) position. As the
noise spreads out, it affects a wider area, but its intensity reduces. This is an effect
called geometrical spreading or distance attenuation. 

8.4.14 If the sound crosses ‘soft’ ground, then further reductions can occur, depending on the
mean propagation height. This is called ground attenuation or soft ground excess. 

8.4.15 The sound may also have to cross an obstruction to reach the receiver position, which
may cause some screening of the noise, or barrier attenuation. Reflections between a
trackside barrier and the side of a railway train can reduce the effectiveness of barriers. 

Crossrail Environmental Statement Volume 5 63



8.4.16 If there are any reflecting surfaces within view of the reception point, this can increase
the noise level at the receiver position. Reflecting surfaces must be fairly large to have
any significant effect. 

8.4.17 The sound level is affected by the wind direction. RailNoise 98 assumes that the
receiver is downwind of the noise source, to ensure a robust assessment. 

8.4.18 RailNoise 98 uses the calculation procedure set out in Calculation of Railway Noise
(1995 edition). This is a procedure published by the UK Department of Transport for use
in assessment of entitlement to statutory insulation against railway noise under the UK
Noise Insulation (Railways and Other Guided Transport Systems) Regulations 1995. 

8.4.19 For Crossrail, three levels of assessment have been adopted dependent upon whether
there are changes to the railway infrastructure and whether changes to the railway
service are significant. Initially a Level 1 (by spreadsheet) assessment has been carried
out whereby the noise level change associated with intensification has been determined
where there are no significant changes to the infrastructure. Level 2 (by spreadsheet)
assessments have been carried out where there are changes in railway traffic and also
infrastructure changes. Where Level 2 assessments indicate that significant noise
changes may arise, Level 3 (detailed modelling using RailNoise 98) assessments have
been carried out. The modelling has been used to make an indicative assessment as to
whether any properties may be eligible for NI under the Regulations and to identify
locations for construction of noise barriers. 

SoundPLAN (for the prediction of noise from vent shafts and depots)

8.4.20 SoundPLAN can calculate noise emitted from various sources including roads, railways,
airports, industry including point, line and area sources inside and outside buildings. The
programme uses various internationally recognised noise calculation procedures. All
sources have their own definition file for coordinates and other descriptions. For road,
railways and aircraft noise, SoundPLAN contains a source model calculating the sound
power or a derived value from the traffic data. Industry noise requires use of measured
data. The emission data is written in specialised control lines and defines the next
section of geometric data. 

8.4.21 The propagation model used for predicting noise for Crossrail is CONCAWE. The model
has been used to predict noise from fans ventilating the operational tunnels and from
the operation of Depots. The output is provided as noise levels at receptors and/or as
noise contours. 

8.4.22 Noise from tunnel ventilation fans will require mitigation in the form of noise attenuators
included in the shafts, sized to achieve the required noise reduction to meet specified
noise targets. Thus any change in location assumed for the plant would have the effect
of changing the specification of the required attenuators rather than to make a
significant change in the predicted noise levels. 
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Calculation of Road Traffic Noise (CRTN) (for the prediction of noise from 
road traffic)

8.4.23 This method of predicting noise at a reception point from a road scheme, a formal
procedure originally issued in accordance with the requirements of the Noise Insulation
Regulations 1975, consists of five main parts: 

i) Divide the road scheme into one or more segments such that the variation of noise
within the segment is small;

ii) Calculate the basic noise level at a reference distance of 10 m away from the
nearside carriageway edge for each segment;

iii) Assess for each segment the noise level at the reception point taking into account
distance attenuation and screening of the source line;

iv) Correct the noise level at the reception point to take into account site layout feature
including reflections from buildings and facades, and the size of the source segment;

v) Combine the contributions from all segments to give the predicted noise level at the
reception point for the whole road scheme. 

8.4.24 For Crossrail, the CRTN methodology has been used in a simplified form to predict
changes in road traffic noise levels along route sections, ie calculations have not been
carried out at individual receptors but for sections of road subject to the same changes
in traffic flow. On this basis, all receptors along a route section will be subject to the
same change in noise level. 

8.4.25 Two scenarios have been considered: traffic changes during construction and during
operation. For construction, 2003 traffic flows have been factored to 2007. The
construction traffic is then added to that future flow to derive the total flow.

8.4.26 The assessment then considers the change in the noise level without and with Crossrail
construction traffic (carried out for day/evening/night), with a change in excess of 3 dB
being considered significant. 

For operation, 2003 traffic flows have been factored to 2016 values (without scheme)
and predicted Crossrail traffic is then added to the 2016 baseline flows. The
assessment is then based upon the change in noise level, without and with Crossrail,
with a change in excess of 3 dB being considered. 

8.5 Evaluation of Impacts

Overview

8.5.1 The evaluation of noise and vibration impacts took account of criteria adopted for other
major rail projects together with current best practice. The criteria that were adopted are
set out in Tables 8.2 to 8.10. In addition to these evaluative criteria, the project has a
policy covering noise insulation and temporary re-housing for the construction and
operational phases. This policy is subject to the provisions of The Noise Insulation
(Railways and Other Guided Transport Systems) Regulations 1996. 
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Construction – Noise and Vibration

Surface Noise Sources

8.5.2 Activities at the worksites within the central area will be generally carried out during the
daytime. However, 24-hour working will be required for activities associated with
tunnelling. The surface sections run mainly along existing railway corridors and work is
likely to be carried out during possessions, ie night-time and weekend working,
although such works will generally be over short periods. The criteria set out below and
in Tables 8.2 to 8.6 were adopted to assess the potential impacts on noise and
vibration sensitive receptors. For construction traffic and associated road traffic, the
semantic scale detailed in Table 8.7 was adopted to assess impacts. 

8.5.3 For construction noise arising from above ground activities, levels generated by
construction activities were considered significant if the total noise (pre-existing ambient
plus airborne construction noise) exceeds the pre-existing ambient noise by 5 dB or
more, assessed in accordance with the core time and averaging periods adopted for
the project’s policy on noise insulation and temporary re-housing. The above criteria
were subject to lower cut-off values of 65, 55 and 45 dB LAeq, Period, from construction
noise alone, for the daytime, evening and night-time periods, respectively.

8.5.4 Where properties are considered likely to be eligible for noise insulation or temporary re-
housing, they are considered to be not significantly affected by noise as a consequence
of this mitigation. However, it is recognised that some of the properties at which noise
insulation is installed will, despite the insulation, experience internal noise levels that are
above the equivalent external level at which significance is defined. Although it is
considered that this will only apply to a minority of the properties identified as being
likely to be eligible for insulation, it is not practical to quantify the numbers of properties
at this stage. 

8.5.5 It is also acknowledged that noise insulation will not necessarily be taken up by all the
affected parties and may not even be technically feasible at some affected properties. It
is not possible to predict or estimate the level of take up and it is assumed for the
purposes of the assessment that where properties have been identified as eligible for
noise insulation that it will be taken up by the affected party. 

8.5.6 Furthermore, where noise insulation is installed, while it will mitigate the predicted noise
impacts, there will be some inconvenience to the occupants during the fitting of noise
insulation, and the property will not benefit from the insulation if windows are opened. In
addition, any garden and other outside space will not be protected from noise impact. 

8.5.7 In certain circumstances, as defined in the project’s Noise and Vibration Policy,
occupants of affected buildings will become eligible for temporary re-housing during
times of high noise levels where the other forms of mitigation are insufficient. Temporary
re-housing is obviously inconvenient and disruptive, but allows works to continue in
circumstances where unacceptable disturbance and interference with sleep and other
activities would otherwise occur. 
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8.5.8 It is acknowledged that temporary re-housing of significant numbers of residents from a
particular area may result in detrimental changes to the functioning of the community.
Any temporary re-housing of the residents of 10 or more properties in any area is
therefore assumed to be a significant community impact and is reported as such in the
community assessment. 

8.5.9 Temporary re-housing of residents of fewer than 10 properties will, of course, be very
disruptive for those involved, but it is assumed that this will not constitute a significant
community, or other, impact. However, the route window sections of the ES dealing
with the noise assessment have specified the numbers of properties that will be offered
temporary re-housing. 

8.5.10 It should be noted that residents of properties who are indicated as being eligible for
temporary re-housing will also be eligible for noise insulation. This is to mitigate noise at
times when construction noise levels are above the relevant noise insulation criteria but
do not exceed the temporary re-housing criteria. 

8.5.11 The evaluative criteria were applicable to the following resources: 

• residential housing;

• hotels and hostels;

• buildings in religious use;

• buildings in educational use; and

• buildings in health and/or community use. 

8.5.12 For public open space, impacts were considered significant if the total noise (baseline
noise level plus airborne construction noise) exceeds the baseline noise level (LAeq,Period) by
5 dB or more. However, the extent of the area impacted relative to the total available
area was also considered. 

8.5.13 Any sensitive receptors or resources not specifically identified or included above were
assessed individually based upon the nature of the use relative to the extent and
duration of impact. 

8.5.14 Some schools and other community facilities are predicted to experience construction
noise impacts and it is recognised that this may potentially affect the use of such
facilities. When further details of the construction methods, timing and duration of the
works is available (during and after detailed design), the nominated undertaker will take
necessary steps to ensure that any residual impacts are minimised. 

Underground Noise Sources

8.5.15 The significance of groundborne noise levels arising from underground construction
activity was determined from the criteria in Table 8.2 below. An impact was considered
significant if groundborne noise levels exceeded 40 dB LAmax,S. 

Crossrail Environmental Statement Volume 5 67



Table 8.2  Groundborne Construction Noise – Threshold of Significant Impacts for
Buildings in Residential Use

Note 1: Excluding TBM passage which is short term and transitory and will be qualitatively described and addressed 

8.5.16 In the case of buildings used as reference libraries, lecture theatres, auditoria, theatres,
hospitals, churches and schools and similar buildings, the use of which is particularly
sensitive to noise or vibration, a significant impact was deemed to occur if the levels in
Table 8.3 are exceeded during periods of their use. 

Table 8.3  Groundborne Construction Noise – Threshold of Significant Impacts 
for Buildings in other Sensitive Uses

Note 1: Excluding TBM passage which is short term and transitory and will be qualitatively described and addressed 

Surface and Underground Vibration Sources

Human Response

8.5.17 The criteria in Table 8.4 have been adopted from Table 7 of BS 6472: 1992, which
represents various vibration dose values (ms-1.75) above which various degrees of
adverse comment may be expected in residential buildings. These criteria were used 
to identify potential vibration impacts upon building occupants during the construction
phase. Significant impact was deemed to occur where low probability of adverse
comment is likely but only for long-term exposure (eg from use of the construction
railway). For exposure to sources such as the tunnel boring machines, which are of 
a transitory nature (short-term), the same criteria were adopted but with commentary
indicating that a lower level of significance would apply. 

Building Level/Measure

Theatres 25 dB LAmax,S

Large Auditoria/Concert Halls 25 dB LAmax,S

Studios 30 dB LAmax,S

Churches 35 dB LAmax,S

Courts, lecture theatres 35 dB LAmax,S

Small Auditoria/halls 35 dB LAmax,S

Schools Colleges 40 dB LAmax,S

Hospitals, laboratories 40 dB LAmax,S

Libraries 40 dB LAmax,S

Impact Classification Groundborne Noise Level dB (LAmax,S) (measured near 
the centre of any dwelling room on the ground floor)

Low 35-39 No significant impact
Medium 40-44 Significant adverse impact
High 45-49 Significant adverse impact
Very High 49 Significant adverse impact
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Table 8.4  Criteria Adopted from Table 7 from BS 6472: 1992

8.5.18 The relationship between VDV and the more commonly quoted peak particle velocity,
PPV, varies according to the nature of the signal. For typical continuous vibration VDV
“low probability” thresholds are often related simply to PPV values in the manner shown
in Table 8.5, which indicates approximate minimum thresholds of significant impact on
building occupants. Although for vibration with a high crest factor (ratio of peak to rms
value), and for vibration consisting of a series of impulses, PPVs significantly higher than
these occur without exceeding the thresholds of BS 6472. 

Table 8.5  Relationship between VDV ‘low probability’ Thresholds and PPV values

Category of Building/Use Threshold of Significant Impacts 
(Peak Particle Velocity (PPV) on 
the Floor of the Building)4

Residential or otherwise potentially sensitive

Office, retail, recreational
Industrial/commercial

0.56 mm/s Daytime 1

0.28 mm/s Night-time
1.12 mm/s 2

2.24 mm/s 3

1 Measured on a normally loaded floor of any bedroom or living room. For this purpose, the residential category includes dwellings,
residential institutions, hotels and residential hostels.

2 Measured on a normally loaded floor of areas where people normally work. This category of receiver will include all areas where clerical
work, meetings and consultations are regularly carried out, for example. doctors’ surgeries, day-care centres but not shop floors of
industrial premises.

3 Measured on a normally loaded floor of areas where people normally work. Commercial premises include retail and wholesale shops.

4 Where it is not possible to measure on the floor of the building, measurements will be made 
at the foundation, with the limits reduced using an appropriate transfer function between floor and foundation. 

Place Low Probability of
Adverse Comment -
VDV ms-1.75

Adverse 
Comment Possible – 
VDV ms-1.75

Adverse 
Comment Probable –
VDV ms-1.75

Residential Buildings
16h day

0.2-0.4 0.4-0.8 0.8-1.6

Residential Buildings
8h night

0.13 0.26 0.51
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Response of Buildings and Structures

8.5.19 A significant impact on structures was deemed to occur if the limits defined in BS 7385:
Part 2: 1993, as identified in Table 8.6, were likely to be exceeded. 

Table 8.6  Vibration Limits for Buildings and Structures

8.5.20 If exceptionally sensitive receptors were identified (for example, in the case of certain
medical, scientific and commercial operations) during the course of the environmental
impact assessment, appropriate limits were defined and protective measures identified,
as required. 

Operation – Noise and Vibration

Surface Noise Sources

8.5.21 Operational noise impacts were identified by comparing levels at noise-sensitive
receptors before railway operation and 15 years after opening (or the highest flow within
the 15 year period). The scale of the impact was identified using the semantic scale
presented in Table 8.7. 

Table 8.7  Operational Airborne Noise

8.5.22 Daytime residential thresholds were applied for non-residential sensitive buildings.
Specific buildings such as churches, theatres etc., were considered individually. 

8.5.23 The semantic scale detailed in Table 8.7 was adopted to assess road traffic impacts
associated with operation. 

Predicted Noise Change 
LAeq (07:00 – 23:00) Day

LAeq (23:00 – 07:00) Night Scale Rating

Decrease of more than 3 dB Significant decrease Significant beneficial impact

Less than 3 dB No Significant change No significant impact

Increase of 3-5 dB
Increase of 6-10 dB

Slight increase
Moderate increase

Significant adverse impact

Increase of more than 10 dB Substantial increase Significant adverse impact

In addition, a significant impact will occur if the maximum night-time level due to Crossrail
trains exceeds 85 dB LAmax,F and where pre-existing noise levels due to trains are below 
85 dB LAmax,F.

Category of Building Threshold of Significant Impacts 
(Peak Particle Velocity (PPV) at 
Building Foundation)

Standard buildings
Listed or potentially vulnerable buildings

5 mm/s
3 mm/s
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8.5.24 Airborne noise arising from mechanical and electrical services, including ventilation and
draught relief shafts forming part of the railway works, were assessed for locations in
proximity to neighbouring residential and other noise-sensitive development. The
assessment informed the design of the scheme and aimed to ensure that the difference
between the Rating Level of the plant in normal operation and the existing LA90

background noise level is not more than +5 dB, assessed in accordance with BS
4142:1997. 

8.5.25 Noise from the operation of depots and stabling was assessed in accordance with BS
4142: 1997. A significant impact was deemed to occur if the difference between the
rating level of the depot in normal operation and the existing LA90 background noise level
is greater than +5 dB. 

Surface and Underground Vibration and Groundborne Noise Sources

8.5.26 Potential impacts arising from groundborne noise and vibration were identified using the
criteria set out in Tables 8.8, 8.9 and 8.10. 

8.5.27 The standard trackform of continuously welded rail, supported on resilient base plates,
will be used throughout the tunnels. The aim is to ensure that noise levels in overlying
buildings will be below the significance criteria of 40 dB LAmax,S. 

8.5.28 Where it is not possible to achieve required standards within particularly sensitive non-
residential facilities, the need for mitigation in the form of alternative track forms has
been identified in order to reduce groundborne noise levels to an acceptable standard
as shown in Table 8.10. 

Table 8.8  Operational Vibration

Impact/
Classification

In The Absence of Appreciable
Existing Levels of Vibration1

Appreciable
Existing Levels
of Vibration1 2

Significance

VDV ms-1.75

Daytime 
(07:00-23:00)

VDV ms-1.75

Night-time 
(23:00-07:00)

% Increase in
VDV

Slight >0.22 – 0.31 >0.13 – 0.18 >25 – 40% No impact

Moderate >0.31 – 0.44 >0.18 – 0.26 >40 – 100% Significant
adverse impact

Substantial >0.44 – 0.62 >0.26 – 0.37 >100 –185% Significant
adverse impact

Severe >0.62 >0.37 >185% Significant
adverse impact

1 Highest impact category used, daytime or night-time.

2 Where appreciable existing levels of vibration exist and daytime and night-time vibration dose values (VDVs) exceed 0.22 ms-1.75

and 0.13 ms-1.75
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Table 8.9  Operational Groundborne Noise Criteria Applicable To Dwellings

Table 8.10  Operational Groundborne Noise Criteria Applicable 
To Non-Residential Receptors

Building Level/Measure

Theatres 25 dB LAmax,S

Large Auditoria/Concert Halls 25 dB LAmax,S

Studios 30 dB LAmax,S

Churches 35 dB LAmax,S

Courts, lecture theatres 35 dB LAmax,S

Small Auditoria/halls 35 dB LAmax,S

Schools Colleges 40 dB LAmax,S

Hospitals, laboratories 40 dB LAmax,S

Libraries 40 dB LAmax,S

Impact Classification Groundborne Noise Level dB (LAmax,S) (measured near 
the centre of any dwelling room on the ground floor)

Low 35-39 No significant impact
Medium 40-44 Significant adverse impact
High 45-49 Significant adverse impact
Very High 49 Significant adverse impact
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9 Air Quality, Climate Change and 
Electromagnetic Fields

9.1 Introduction

9.1.1 This section describes the scope and methodology for the assessment of atmospheric
impacts. This included an assessment of impacts associated with changes in
electromagnetic fields. 

9.2 Scoping

Potential Impacts 

Construction Phase

9.2.1 The construction phase will give rise to: 

• emissions associated with site plant and vehicles; 

• emissions from construction traffic;

• changes in emissions arising from local diversions; and

• dust arising from activities such as use of haul roads, wind erosion of stockpiles,
earth moving operations, etc. 

9.2.2 The key impacts which may potentially arise from the construction phase comprise
changes in air quality and the emission of gases that can contribute to climate change
(greenhouse gas emissions). 

Operational Phase

9.2.3 The operational phase also considered potential impacts in terms of changes in
operational air quality and changes in emissions contributing to climate change
(greenhouse gas emissions). In so doing, the assessment took account of emissions
from additional electricity generation for Crossrail services, changes in emissions
brought about by a modal shift from car to Crossrail services, and emissions from
ventilation shafts. 

9.2.4 The assessment also included an evaluation of potential electromagnetic interference
impacts from railway systems. It was considered that this could include potential
interference from new traction power systems and harmonics, intermittent contact
between contact wire and the pantograph, impulse due to separation of the contact
wire and the pantograph and new fields due to signalling, electrical transformer units
and new track side radio communications. 

Definition of Scope

Spatial Scope

9.2.5 The spatial scope of the assessment comprised: 
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• the impact of construction dust on receptors within 150m of the boundary of works
and construction worksites; 

• the impact on air quality due to changes in traffic flows during construction or
operation at distances of 10m from the relevant road centreline; and 

• the assessment of changes in atmospheric emissions. 

9.2.6 With regard to EMF, this assessment considered the potential electro-magnetic field
impacts of new electrification, new track alignments and new tunnelled sections of the
route. It considered a number of aspects including different safety and interference
levels from EMF and the presence of receptors within different magnitudes of EMF. 

Temporal Scope

9.2.7 The assessment of dust emissions and construction traffic focused on the construction
period from 2007 to 2013. Operational phase changes were assessed for 2016 using
road traffic data provided by the specialist traffic consultants. 

9.2.8 The cumulative effects on greenhouse gases were established using 1990 as the
reference year and 2000 as the baseline year. Consideration of overall payback of
emissions generated was evaluated, taking into account the expected modal shift
which the project was predicted to bring about, assuming that operations commence 
in 2013. 

9.2.9 The changes in electromagnetic fields were estimated for the operational project,
accounting for any capacity issues that may change over time that could have
implications for electromagnetic fields. 

Inventory of Resources and Receptors

9.2.10 Receptors sensitive to changes in ambient air quality and dust were considered to
include: 

• residential properties; 

• residential care homes;

• schools/educational establishments;

• hospitals; and

• designated nature reserves. 

9.2.11 Certain commercial premises were also considered to potentially be subject to nuisance
from dust particularly if these had large expanses of glass. 

9.2.12 Sensitive receptors to changes in electromagnetic fields were considered to include
information technology equipment, hearing aids, inductive loop systems, recording
studios, radio and TV reception. 

Consultation

9.2.13 The project team consulted with local authorities, the GLA and the National Radiological
Protection Board. 
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9.3 Establishment of Baseline

Land Use

9.3.1 Detailed land use and community use surveys were undertaken to assist in baseline
definition. This information was used to identify resources and receptors sensitive to
changes in air quality. 

Local Air Quality

9.3.2 The baseline data have been compiled using the UK’s National Air Quality Information
Archive. The archive is funded by DEFRA, The National Assembly for Wales, The
Scottish Executive and The Department of Environment, Northern Ireland. It comprises
air quality monitoring information, and estimates pollutant levels across the UK. 

9.3.3 The Mayor of London and Local Authorities, have either prepared or are preparing 
Air Quality Action Plans (AQAPs) or Strategies to be implemented in the next few years.
The Mayor of London, for example, is considering the imposition of a Low Emission
Zone in central London which may exclude all but the cleanest heavy goods vehicles
from travelling through it. 

Construction Dust

9.3.4 Establishing long-term mean dust deposition rates typically requires a minimum 12
month monitoring study. The preparation of a baseline for dust deposition rates was 
not considered practicable for this assessment given the wide variations in ambient dust
levels due to complicating factors such as meteorology, ongoing land development and
other construction site activities. A risk based approach was developed to ensure that
construction sites where dust deposition may potentially be an issue 
are identified. 

Traffic Data

9.3.5 Baseline traffic data was compiled by the project team for both construction and
operation. The traffic data comprised annual average daytime flows, fleet composition
and speeds on relevant road links for scenarios with and without the Crossrail project.
The traffic data was provided by the specialist traffic consultants as is described in the
Transportation Assessment Report. Traffic data was provided for the ‘peak’ year of
construction activity, defined as the year in which the highest levels of construction
traffic movements are expected to occur within the overall construction programme.
Traffic data for the operational phase was provided for 2016.

Climate Change - Greenhouse Gases

9.3.6 The Department for Environment Food and Rural Affairs (DEFRA) has commissioned the
preparation and maintenance of a national atmospheric emissions inventory, including
greenhouse gases. The DEFRA inventory was used as the basis for defining the
baseline of greenhouse gas emissions supplemented with information published by the
Greater London Authority. 
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Electromagnetic Fields

9.3.7 At any point in the route where realignment or electrification of tracks are proposed, the
project mapping was assessed for locations where EMFs should be calculated and
impacts assessed at properties alongside the railways, on railway workers and/or on
passengers. 

9.3.8 No baseline has explicitly been established of the background levels of EMF. This
assessment has screened out areas where there are no anticipated changes to
electrical and line configuration and therefore EMF, and has assessed those areas
where there are changes. 

9.4 Prediction of Impacts

Construction Phase – Emissions

9.4.1 Atmospheric emissions associated with site plant were quantified with reference to plant
performance specifications and expected duration of activity. Emissions from
construction traffic were quantified with reference to vehicle emission factors published
by DEFRA and the expected number of vehicles classified as either light or heavy duty,
and the national atmospheric emissions inventory (NAEI). Emissions of greenhouse
gases during the construction phase were aggregated and compared to emissions
during the operational phase. 

Construction Phase - Local Air Quality

9.4.2 Local air quality impacts were quantified for traffic using the screening methodology set
out in the Design Manual for Roads and Bridges (DMRB) using local traffic data and
background air quality data. The DMRB method provides a robust estimate of ground
level concentrations for direct comparison/evaluation with the standards included in the
Air Quality (England) (Amendment) Regulations 2002. 

9.4.3 The DMRB was used to process the traffic data for the construction phase both with
and without the Crossrail project allowing specific road links to be highlighted where the
construction traffic may lead to an increase in roadside NO2 or PM10 concentrations
significantly above the ‘do-nothing’ scenario. 

Construction Phase - Dust

9.4.4 Although techniques were available to quantify emissions and subsequent dispersal of
dust from construction sites, they are subject to considerable uncertainty. Typical dust
episodes at construction sites are associated with short term events not usually
included within a modelling assessment. They were therefore excluded from the
modelling and a more qualitative risk based method was applied. This involved the
identification of dust raising activities, including duration, and the presence of receptors
near to each worksite within set distance bandings up to 150m. The results were used
in combination to rank the sites as either low, medium or high potential for causing a
dust nuisance and hence, used to determine the degree of dust mitigation required. 

Operational Phase - Emissions

9.4.5 Atmospheric emissions during the operational phase will comprise: 
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• increase in emissions associated with additional electricity generation;

• increase in emissions due to maintenance activities; 

• changes in emissions associated with operational traffic flows and modal shift; and

• emissions of particulates from ventilation shafts. 

9.4.6 Atmospheric emissions associated with electricity generation were determined based
on the load centres and expected UK profile in electricity generating. Opportunities to
reduce electricity demand were included in the design stage by developing a Trains
Operations Model. The results of regional transport modelling were used to calculate
atmospheric emissions using emission factors published by DEFRA to demonstrate the
effects which will arise from modal shift on all road links included in the regional
transport model. Emissions of particulates were addressed as described below. 

9.4.7 Emissions of greenhouse gases during the construction phase were aggregated and
compared to those predicted to occur over the operational phase. 

Operational Phase - Local Air Quality

9.4.8 Using traffic data for 2016 both with and without the project, and the DMRB screening
method outlined for construction traffic above, an estimate of changes in air quality was
undertaken for the operational phase of the project, focusing on the areas around
Crossrail stations. 

9.4.9 The potential for emissions of particulates from ventilation shafts was also considered in
relation to local air quality by a monitoring study of an existing ventilation shaft. 

Electromagnetic Fields

9.4.10 The level of electromagnetic disturbance expected from new systems and equipment
was quantified. A matrix was prepared to assess the compliance of these levels for
sensitive receptors with the requirements specified by National Radiological Protection
Board (NRPB) recommended exposure limits and the EU Directive on Electromagnetic
Compatibility (Directive 89/336). 

9.5 Evaluation of Impacts

Local Air Quality

9.5.1 Table 9.1 shows the limit values from the Air Quality and Air Quality Limit Values
Regulations and Table 9.2 outlines the Air Quality Objectives. The following thresholds of
significance were adopted for the assessment of local air quality.: 

• Significant – Where an Air Quality Management Area has not currently been declared,
if the increase in ground level concentrations results in the relevant air quality
objective or limit value being equalled or exceeded and where the increase is such
that the implementation of an Air Quality Action Plan by the relevant local authority
would be prejudiced. Where an Air Quality Management Area has been declared, if
there is an increase in ground level concentrations of a sufficient degree that the
implementation of an Air Quality Action Plan by the relevant local authority would be
prejudiced. 
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• Insignificant – the change in ground level concentrations does not result in the air
quality objective or limit value to be equalled or exceeded. 

Table 9.1  UK Air Quality Limit Values

Air Quality Objective Date to be 
achieved by

Benzene

1,3-Butadiene

Carbon monoxide

Lead

Nitrogen dioxide

Particles (as 
PM10) 
(gravimetric)

PAHs

Sulphur dioxide

Concentration

16.25 µg/m3

5 µg/m3

2.25 µg/m3

10.0 mg/m3

0.5 µg/m3

0.25 µg/m3

200 µg/m3 not to
be exceeded >18 times p.a.*
40 µg/m3

50 µg/m3 not to be
exceeded >35 times
p.a.40 µg/m3

** 50 µg/m3 not to be
exceeded >7 times p.a.
** 20 µg/m3

# 50 µg/m3 not to be
exceeded >10 times p.a.
# 23 µg/m3

* 0.25 ng/m3

350 ng/m3 not to be
exceeded >24 times p.a.
125 µg/m3 not to be
exceeded >3 times p.a.
266 µg/m3 not to be
exceeded >35 
times p.a.

Concentration

Running annual mean
Annual mean

Running annual mean

Maximum running daily
8-hour mean

Annual mean
Annual mean

One hour mean

Annual mean

Daily mean

Annual mean
Daily mean

Annual mean
Daily mean

Annual mean

Annual mean

One hour mean

Daily mean

15 minute mean

31.12.2003
31.12.2010

31.12.2003

31.12.2003

31.12.2004
31.12.2004

31.12.2005

31.12.2005

31.12.2004

31.12.2004
31.12.2010

31.12.2010
31.12.2010

31.12.2010

31.12.2010

31.12.2004

31.12.2004

31.12.2005

* provisional  ** proposed, excludes London  # proposed, London only
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9.5.2 This assessment has focused on NO2 and PM10 which are associated in particular with
road traffic and AQMAs along the route. This is consistent with national studies
published by DEFRA and local authorities across the UK. 

Construction Dust

9.5.3 There are no established criteria for the assessment of nuisance from dust arising from
construction sites. A risk-based approach was therefore developed to identify
construction sites with potential to generate significant quantities of dust near sensitive
receptors. The assessment of risk focused on the type and duration of dust raising
activities present at each worksite combined with the number and type of receptor
within 150 m of the worksite. The method is summarised as follows: 

• Dust raising activities at each worksite were ranked either high, medium or low 
(3, 2 or 1) according to severity of impact. The duration of each activity was then
weighted by the dust raising potential. A total dust raising potential for each worksite
was then calculated. 

• Receptor counts were made around each worksite within distance bandings of 20 m,
50 m, 100 m and 150 m, and weighted by a factor of 4, 3, 2 or 1, respectively. 

• A total dust nuisance score for each worksite was calculated by multiplying the
weighted dust raising potential with the weighted receptor counts. 

9.5.4 The worksites were then divided into categories reflecting the degree of dust 
mitigation required. 

Emissions of Greenhouse Gases

9.5.5 There are no established criteria for the assessment of atmospheric emissions other
than for vehicles and prescribed processes. However, the UK Government has made
the following two greenhouse gas commitments: 

• reducing total greenhouse gas emissions by 2008-2012 to 87.5% of 1990 levels; and 

• reducing carbon dioxide emissions by 2010 to 80% of 1990 levels. 

9.5.6 The UK Climate Change Programme acknowledges that further reductions will be
required beyond 2010, and cites the recommendation made by the Royal Commission
on Environmental Pollution to reduce greenhouse gas emissions in 2050 to 50% of
1990 levels. 

9.5.7 Emissions were evaluated as follows: 

• the total emissions during construction compared to the baseline emissions; and

• the estimated cumulative emissions for the opening year compared to the 
baseline emissions.
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Electromagnetic Fields

9.5.8 A grading system based on the requirements of the National Radiological Protection
Board recommended exposure limits and the EU Directive on Electromagnetic
Compatibility (Directive 89/336) was used. The thresholds were: 

• significant if an impact exceeds the guidelines for electromagnetic fields; 

• potentially significant if an impact is greater than 75% of the guidelines for
electromagnetic fields; and 

• not significant if an impact is less than 75% of the guidelines for electromagnetic fields. 
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10 Contaminated Land

10.1 Introduction

10.1.1 This section describes the scope and methodology for the contaminated land
assessment. 

10.2 Scoping

Potential Impacts 

10.2.1 Contaminated land may be encountered where works involve breaking ground or where
ground is disturbed (for example, through the construction of tunnel portals or the
removal of existing railway and ballast) or exposed (for example, through demolition
works). Potential impacts may include: 

• The spread of ground and/or groundwater contaminants through new pathways
created by the introduction of stations, tunnel, portals, depot and shaft structures. 

• Water contamination during dredging and station construction, ground investigation
and remediation works. 

• Health impacts, particularly those on construction workers and site visitors. 

Definition of Scope 

Spatial Scope

10.2.2 Land contamination impacts were considered with regard to the following areas: 

• potential landtake, whether for temporary construction or permanent use, including
any land otherwise likely to be disturbed during the construction works; and 

• areas within 250m of the above. 

Temporal Scope

10.2.3 It is anticipated that impacts associated with contaminated land will occur during the
construction phase of the project. No significant impacts will occur during the
operational phase. This methodology addressed the assessment of contaminated land
impacts during the construction phase (between 2007 and 2013) and operation
(anticipated to commence in 2013). 

Inventory of Resources and Receptors 

10.2.4 The identification of sensitive receptors and resources included potential: 

• harm to human health including construction workers, local residents and users of
roads, open space and community facilities nearby; 

• pollution of controlled waters including aquifers and local surface watercourses; 
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• harm to ecological systems including fisheries, specific aquatic habitats, SSSIs and
RAMSARs; 

• damage to vegetation; 

• damage to nearby buildings, livestock and crops; and 

• damage to archaeological remains. 

Consultation

10.2.5 Discussions were held on a regular basis with the Environment Agency and
representatives of local authorities across the route regarding the methodology used to
identify impacts and the potential mitigation measures being considered. 

10.3 Establishment of Baseline

10.3.1 Baseline conditions were assumed to be those prevailing at the commencement of
construction. The establishment of baseline conditions included: 

• source/hazard characterisation to assess the possible risks inferred by the
occurrence of historical and current land uses; and 

• prioritisation of sites based on an appraisal of the likely hazards and the sensitivity of
any relevant receptors. 

10.3.2 The main sources of information were: 

• project environmental features mapping; 

• Envirocheck; 

• aerial photographs; 

• local authority unitary development plans (UDPs); 

• data collected by other specialists, ie water specialists with regards to groundwater
vulnerability and surface water bodies; 

• relevant data obtained as a result of the site investigation works and any previous
environmental intrusive investigations where the data is held by the project; 

• British Geological Survey (BGS) data; and 

• outputs from the ongoing site investigation programme. 

10.3.3 The output of this phase of the study was mapped and identified contaminated land
along the route with reference to the potentially contaminating activities. 

10.4 Prediction of Impacts

10.4.1 Establishment of the baseline conditions allowed the identification of sites of ‘possible or
potential contamination’. 
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10.4.2 Part IIa of the Environmental Protection Act 1990 stipulates that land can only be
classified as contaminated if there is a source of contamination and a pathway exists for
it to reach a receptor. A qualitative risk assessment was carried out to see if any
source-pathway-receptor linkages exist using the methodology described in The
Contaminated Land (England) Regulations 2000 (SI 227) DETR Circular 02/2000(1). 

10.4.3 Impacts in respect of contaminated land will principally arise where the works break
such ground (eg construction of portals, ventilation shafts or stations) or where the
ground is disturbed (eg through removal of existing railway and ballast) or exposed (eg
through demolition works). Contaminated land may be present as a result of historical
activities at a particular location or as a result of current operations. Contaminated
groundwater issues are dealt with in the water quality sections of the ES. 

10.4.4 Sites were classified as either ‘High’, ‘Medium’ or ‘Low’ in potential impact magnitude,
on the basis of the potential risk a particular site has to cause harm to either humans or
other environmental receptors based on its current or historical use. The classification
was determined using professional judgement to consider a range of criteria, such as
the toxicity and mobility of likely contaminants. 

10.4.5 The types of sites which may fall into the ‘High’ category included gasworks and petrol
stations. The type of sites in the ‘Medium’ category included substations and railway
land, and ‘Low’ category sites included warehousing and storage yards. 

10.5 Evaluation of Impacts

10.5.1 Those sites that were classified as ‘Low Potential Impact Magnitude’ required no further
investigation and classification and any associated impacts were classified as ‘Non
Significant’. Those sites classified as either ‘Medium’ or ‘High’ potential impact
magnitude were classified as ‘significant’ and appropriate mitigation will need to be
undertaken at these sites in accordance with the measures set out in Appendix B1 and
in consultation with the Environment Agency and local authority. 
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11 Community 

11.1 Introduction

11.1.1 This section describes the scope and methodology adopted for the assessment of
potential effects on the community. 

11.1.2 It focuses on changes to the provision of, and access to, community facilities. These
are defined as facilities contributing to the quality of life in the community and include
schools, hospitals, places of worship, medical and leisure services and open space.
Any partial or complete demolitions, or temporary loss of groups of residential
properties were also considered. 

11.1.3 Impacts arising from employment and economics were addressed separately under the
socio-economic assessment. Other impacts such as noise, visual, and air quality were
addressed in the respective studies and only raised under Community if there was a
particular community impact likely to arise beyond any individual effects on resources or
receptors. This avoided double counting of significant impacts. 

11.2 Scoping

Potential Impacts

11.2.1 A scoping exercise was undertaken to identify potential impacts. Potential temporary
impacts were addressed. These included: 

• temporary closure of, or disruption to, the use and amenity of community facilities; 

• temporary severance and /or diversion of public rights-of-way, and bridleways; 

• temporary displacement of groups of residents; and 

• cumulative impacts resulting from construction noise, traffic, visual intrusion and dust. 

11.2.2 Permanent impacts were addressed. These included: 

• demolition of, and/or permanent landtake from, community facilities and residential
properties; 

• permanent severance and/or diversion of public rights-of-way, and bridleways; and 

• cumulative impacts resulting from construction noise, traffic, visual intrusion and dust. 
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Definition of Scope 

11.2.3 Potential impacts on community facilities were considered on resources and receptors
within the limits of the land to be used or acquired (LLAU) and any road that may give
rise to significant changes in traffic flows during construction. The spatial scope also
included: 

• any locations at which community resources are likely to be subject to other
significant impacts (eg. noise); and 

• areas or facilities significantly affected by highway severance or road, bridleways or
footpath closures, as identified in the Traffic and Transportation Assessment. 

11.2.4 Impacts on community facilities were assessed for the construction and early
operational stages of the project. Effects are considered unlikely to persist into the
longer-term (ie 15 years after opening). The community is anticipated to adjust to any
impacts over this period, and new or replacement facilities will develop if demand exists. 

Resources and Receptors

11.2.5 Resources and receptors were considered to comprise the following community
facilities and their users: 

• nurseries, schools and colleges;

• hospitals, clinics, surgeries and other emergency services;

• residential properties in terms of their occupation and amenity;

• residential homes and care facilities;

• religious meeting places;

• social clubs;

• sports and recreation centres and facilities;

• entertainment facilities (eg. cinemas, theatres);

• key services serving the local community;

• public rights-of way and other access routes of local importance (eeg local roads
serving community facilities); 

• public open space; and

• local communities as a whole. 

11.2.6 The assessment focused on key shops and services used on a daily basis by the local
community. If a similar shop or service would be available within a suitable walking
distance then it was not deemed vital to community life and was not considered as a
sensitive receptor for the purposes of the assessment. 

Consultation

11.2.7 The following consultees were contacted as required: 

• local planning authority and community service departments;
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• health and education authorities; and 

• individual facilities such as schools and hospitals. 

11.3 Establishment of Baseline

11.3.1 Baseline data on resources and receptors were collected for the spatial scope identified
above. The data comprised maps locating these resources and receptors, together with
descriptions of their number and function. 

11.3.2 Baseline conditions were assumed to be those prevailing at the commencement of
construction. For the purpose of establishing the baseline, the assessment did not
attempt to predict social change or to assume changes in the pattern of use of facilities
over time. 

11.3.3 The following sources were used: 

• large-scale OS maps;

• local, structure and unitary development plans;

• field inspection;

• interviews with users and operators of community facilities;

• directories of local services and businesses; and

• societies and user groups. 

11.4 Prediction of Impacts

11.4.1 Impacts were predicted by setting the degree of change due to the project against the
type and sensitivity of each resource or receptor within the context of the local
community affected. The definition of sensitivity varied for each resource or receptor, but
took account of the following: 

• the level of use of a facility or access;

• availability of alternative facilities or access, either temporarily or permanently; and

• extent of catchment served by a facility. 

11.5 Evaluation of Impacts

11.5.1 Significance was determined based on both professional judgement and the use of the
criteria laid out in Table 11.1 below. It focused on impacts that are likely to have
significant implications for the community as a whole, or for a discreet section of it,
rather than for individuals. 
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11.5.2 The significance of an impact was assessed based on the magnitude of the impact and
the nature of the resource/receptor, taking into account the availability of alternative
resources in the locality. Specific factors that were considered included: 

• the general nature and extent of the works;

• the disturbance to the resource arising from the works; and

• the effectiveness of mitigation proposed by other specialists. 

11.5.3 The assessment reviewed both direct and cumulative impacts. Direct impacts included
demolition of, or landtake from, a facility, and severance or diversion of a public right-of-
way. Cumulative impacts included the general impairment of the amenity or well being
of the community where multiple impacts may have caused a significant impact on the
same resources or receptors. 

11.5.4 The criteria for evaluation are shown in Table 11.1. 

Table11.1  Evaluation Criteria for Community Effects

11.5.5 Benefits to the community, such as improved accessibility to community facilities were
also evaluated in the assessment of effects and reported in the route-wide assessment. 

Effect Threshold of Significance 
(at community level)

Permanent loss of residential accommodation

Temporary loss of residential accommodation

Community facilities or key services:

- closure or rendered unusable
- other impairment of use

Closure or substantial diversion* of public
right-of-way or other access

Impact on local amenity as a result of lorry
traffic during construction

Noise and Vibration

Visual

Atmospheric
*substantial diversion being 500m or more

Demolition or displacement for 3 months or
more of 5 properties or more.

Displacement of residents from 10 or more
properties

Assessed based on the availability of
alternative facility within a reasonable distance.

For more than a few week-ends and resulting
in a diversion of 500 m or more

Over 100% increase in lorry numbers subject
to a threshold of at least 5 construction lorries
a day.

As defined in Noise and Vibration

As defined in Visual

As defined in Air Quality
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12 Socio-Economic 

12.1 Introduction

12.1.1 This section summarises the scope and methodology adopted for the assessment of
the socio-economic impacts of Crossrail. 

12.2 Scoping

Potential Impacts

12.2.1 A scoping exercise was undertaken to identify potential impacts. Potential temporary
impacts associated with construction were addressed. These included: 

• the loss of jobs due to temporary displacement or disruption of businesses resulting
from temporary land take or other construction impacts; 

• risk of indirect loss of jobs due to a reduction in spending associated with the
temporary displacement of businesses and jobs by the project; 

• direct creation of construction jobs; and 

• indirect creation of jobs, due to the purchase of materials and services, and the
spending of incomes associated with construction of the project. 

12.2.2 Permanent impacts associated with operation were addressed. These relate to
employment and property/regeneration issues. 

12.2.3 Employment impacts which were addressed are to follow: 

• increase in employment in central London as a result of an increase in commercial
and residential development due to increased transport capacity; 

• direct creation of jobs due to the operation of the project; 

• indirect creation of jobs and consequential changes to employment markets, due to
the purchase of materials and services and the spending of income associated with
the operation of the new service; 

• risk of direct loss of jobs due to the permanent displacement of businesses; and 

• risk of indirect loss of jobs due to a reduction in spending associated with the
permanent displacement of businesses and jobs by the project; and 

12.2.4 Property and regeneration impacts addressed were: 

• increase in commercial and residential development as a result of improved public
transport accessibility; 

• take up of employment as a result of Crossrail by those who are currently
unemployed or economically inactive; and 

• other social inclusion benefits. 
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Definition of Scope 

Spatial Scope

12.2.5 Socio-economic impacts were addressed at the local and sub-regional levels. Local
impacts were identified in the context of station catchment areas, district and or
boroughs through which Crossrail will pass. Sub-regional impacts were identified in the
context of the relevant policy. 

Temporal Scope

12.2.6 Socio-economic impacts were identified in relation to both the construction phase
(2007 to 2013) and the operational stage of the project, taken to be 2016 for
consistency with the London Plan. In some cases, however, impacts may become
apparent before construction commences (eg due to prior knowledge of landtake or to
development decisions taken in anticipation of the project). The long-term socio-
economic impacts of the project may also extend well beyond the 15 year growth peak
following the opening of the project. This was also addressed. 

Inventory of Resources and Receptors

12.2.7 Impacts on the following resources and receptors were considered: 

• individual businesses and properties;

• the employment market;

• the housing market; and

• the commercial property market. 

Consultation

12.2.8 The principal consultees were local authorities, and strategic authorities (including the
regional development agencies). Where appropriate, landowners, businesses, private
developers and local agents were consulted regarding potential impacts on the property
market. 

12.3 Establishment of Baseline

12.3.1 The baseline for the socio-economic assessment was estimated based on market
conditions and employment patterns prevailing during the assessment years. These
were identified from the most recently available data, varied to take account of probable
change up to the commencement of construction, and during operation. 

12.3.2 Sources of information included: 

• draft London Plan employment forecasts; 

• outputs of the CAPITAL model on levels of crowding and accessibility; 

• CAPITAL outputs on accessibility changes to key centres, regeneration areas and
areas of deprivation; 

• construction costs, data on output per worker, and regional employment multipliers; 
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• surveys of commercial premises affected by demolition or land take; 

• regeneration strategies of local authorities and other agencies affected by the project,
including the identification of development sites; 

• forecasts and proposals for the provision of housing and commercial development
held by local authorities, and strategic authorities including the regional development
agencies; 

• strategic and local authority research and policies relating to employment and
housing land development densities; and 

• data on the number of businesses, employment levels, skills, and travel-to-work
patterns from official sources such as the office for National Statistics. 

12.4 Prediction of Impacts

12.4.1 The following prediction methods were used: 

• the loss of employment in business displaced by construction of the project was
estimated from surveys of businesses affected. Where current job numbers could 
not be obtained from such surveys, standard employment densities for the relevant
type and location of development were used; 

• employment created directly by the construction of the project was estimated by
dividing anticipated capital costs by estimated annual value of output per worker in
the relevant construction sectors; 

• employment created directly by the operation of Crossrail was derived from project
and rail industry sources; 

• indirect employment was estimated by the application of an appropriate employment
multiplier to the calculations of direct employment creation; 

• transport modelling was employed to measure improved accessibility to key
development sites and regeneration areas arising from Crossrail. The increase in
development resulting from improved accessibility was estimated on the basis of
professional judgement and opinion on the current markets for commercial and
residential development, market weaknesses, and likely impact on image and
developer confidence; and 

• transport modelling was employed to assess levels of crowding and congested links
within central London, and thereafter the implications of transport constraints on
employment growth. 
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12.5 Evaluation of Impacts

12.5.1 The following criteria were used to assess the significance of residual impacts: 

• Magnitude of change: this entailed consideration of the absolute number of people or
businesses affected and the size of area in which impacts will be experienced. 

• Scale of the impact: this entailed consideration of the relative magnitude of each
impact in its relevant market context (for example, the impacts on local employment
were considered in the context of the overall size of the local labour market). 

• Timing of change: more weight was given to long-term, permanent changes than to
short-term, temporary ones. 

• Scope for adjustment or mitigation: the socio-economic study was concerned in part
with markets. Markets adjust themselves continually to changes in supply and demand,
and the scope for the changes brought about by the project to be accommodated
by market adjustment was therefore a criterion in assessing significance. 

Crossrail Environmental Statement Volume 5 91



13 Planning Policy

13.1 Introduction

13.1.1 The purpose of the planning policy assessment was to identify: 

• the extent to which the Crossrail project as a whole contributes to national, regional
and local planning policy objectives; 

• the extent to which component parts of the Crossrail project have local impacts on
resources and receptors in the context of planning policies; and 

• the means of avoiding or mitigating against any adverse impacts in the context of
planning policy objectives. 

13.2 Scoping

Potential Impacts

13.2.1 A scoping exercise was undertaken to identify potential impacts. Potential temporary
impacts associated with construction were addressed. These included: 

• accordance or conflict with planning policy or designations protecting a resource or
receptor; 

• loss of land or other resource, allocated for a specified use within emerging and
adopted development plans; 

• works affecting planned significant changes to baseline, including extant planning
permissions; 

• accordance or conflict with other planning policy objectives; and 

• works affecting major transport infrastructure projects that are supported by planning
and transport policies. 

13.2.2 Permanent impacts associated with operation were addressed. These included: 

• accordance or conflict with planning policy or designations protecting a resource or
receptor; 

• loss of land, buildings, or other resource allocated for a specified use within emerging
and adopted development plans; 

• accordance or conflict with other planning policy objectives; and 

• works permanently affecting major transport infrastructure projects that are supported
by planning and transport policies. 
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Definition of Scope

Spatial Scope

13.2.3 The assessment against planning policy considered: 

• land and other resources and receptors within the Limits of Land to be Acquired or
Used (LLAU) directly affected by the works; and 

• other land, resources and receptors directly or indirectly affected by the works. 

13.2.4 Specifically extant planning permissions within a corridor of up to 100 metres from a
worksite were considered. The assessment considered the planning policy context in
each of the borough/district, county and regional administrative areas through which the
route passes. 

Temporal Scope

13.2.5 Potential impacts in the context of planning policy were assessed for the following
project phases: 

• construction period; and

• operational period. 

Resources and Receptors

13.2.6 Resources include land in its current use and potential future use in development plans
and planning consents. These included: 

• specific land uses as defined in development plans; 

• extant planning permissions which were likely to cause significant changes to the
planning baseline;

• proposals which the planning authority has resolved to grant, which were likely to
cause significant changes to the planning baseline; and

• land subject to conservation or other special protection policies. 

Consultation

13.2.7 The principal consultees were the local planning authorities, although other statutory
agencies and wider stakeholders (including local businesses and residents) were also
consulted.  

13.3 Establishment of Baseline

13.3.1 Baseline conditions addressed existing land uses and potential future uses in the
development plan, and planning consents. 
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13.3.2 The baseline information comprised: 

• data on existing land uses; 

• planning policies and proposals adopted, or in the process of being adopted, by the
relevant authorities;

• statutory and non-statutory designations;

• significant committed development sites; 

• significant extant planning permissions; and

• significant resolutions to grant planning consent. 

13.3.3 The following sources of information were used in the assessment: 

• Government Acts and Circulars, National Planning Policy Guidance, Regional
Planning Guidance, Spatial Development Strategies, Regional Transport Strategies,
Structure Plans, Unitary Development Plans, Local Plans, and adopted
Supplementary Planning Guidance; 

• OS maps; 

• local planning registers; 

• information provided by local authorities, agencies and other bodies ( eg English
Heritage); 

• information provided by the CLRLL project team and specialists (eg design reports,
noise assessments, traffic assessments); and 

• site visits. 

13.4 Prediction of Impacts

13.4.1 The assessment considered how the Crossrail proposals as a whole contribute to
planning and transport objectives at the national and regional level and their conformity
with local planning policies. 

13.5 Evaluation of Impacts

13.5.1 The evaluation of impacts to determine significance was based on the following
considerations: 

• the level of importance of the relevant planning policies and designations;

• the relative scarcity of the resource; 

• the sensitivity of the resource; 

• the magnitude of the impact; and

• the conclusions reached in other technical work, including extent of impacts 
on receptors. 
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Appendix A3
Consultation



1 List of Consultees

1.1 Organisations Consulted on the Scoping Report

1.1.1 The Environmental Scoping Report was sent to 95 organisations in September 2002
inviting comments on the scope and methodology to be adopted in the EIA. These
organisations are listed in Table 1.1.

Table 1.1  Organisations Consulted on the Scoping Report

Western Section 

Reading Borough Council;

Wokingham District Council;

Slough Borough Council;

Royal Borough of Windsor & Maidenhead;

South Bucks District Council;

Hertfordshire County Council;

Buckinghamshire County Council;

Aylesbury Vale District Council;

Chiltern District Council;

Three Rivers District Council;

London Borough of Hillingdon;

London Borough of Harrow;

London Borough of Ealing;

London Borough of Brent; and

Watford Borough Council.

Central Section

Westminster City Council;

London Borough of Hammersmith & Fulham;

London Borough of Camden;

London Borough of Islington;

Royal Borough of Kensington & Chelsea;

Corporation of the City of London; and

London Borough of Tower Hamlets.
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Eastern Section

London Borough of Redbridge;

London Borough of Havering;

Essex County Council;

Brentwood District Council;

London Borough of Greenwich;

London Borough of Bexley;

Kent County Council;

Dartford District Council;

London Borough of Barking & Dagenham;

Gravesham District Council; and

London Borough of Newham.

Scheme-wide

Countryside Agency;

Environment Agency;

British Waterways;

English Heritage;

Highways Agency;

Inland Waterways Amenity Advisory Council;

Port of London Authority;

English Nature;

Royal Parks Agency;

The Theatres Trust;

Trinity House;

Church Commissioners;

Crown Estates;

Central Rail Users Consultation Committee;

Countryside Agency;

Rail Passenger Committee Eastern;

Rail Passenger Committee Western;

London Development Agency;

South East of England Development Agency;

Channel Tunnel Rail Link (CTRL);

Council for the Protection of Rural England;
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Scheme-wide (continued)

Department for Culture, Media & Sport;

Department for Environment, Food & Rural Affairs (DEFRA);

East of England Regional Assembly;

Essex and Suffolk Water;

Garden History Society;

Greater London Authority;

Institute for Environmental Management & Assessment;

Institution of Civil Engineers;

Kent Wildlife Trust;

Lee Valley Regional Park;

London Forum;

London Rivers Association;

London Tourist Board;

London Wildlife Trust;

London Underground Ltd;

Vivendi Water Partnership;

Office of the Deputy Prime Minister;

Network Rail;

Royal Institution of Chartered Surveyors;

Royal Park Agency;

Royal Society for the Protection of Birds;

South East England Regional Assembly;

Strategic Rail Authority;

Thames Water;

The Georgian Group;

The Institute of Highways and Transportation;

The London Tourist Board;

The London Forum of Amenity;

The Ramblers Association;

The Society for the Protection of Ancient Buildings;

The Twentieth Century Society;

The Victorian Society;

The Woodland Trust;

Town and Country Planning Association;
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Scheme-wide (continued)

Transport 2000;

Transport for London;

West Coast Route Modernisation;

Wildlife Trusts;

Institution of Highways and Transportation; and

London Health Commissioner.

1.2 Organisations Consulted on the Scoping and Methodology Report

1.2.1 Many of the consultees listed above commented on the Scoping Report which was
subsequently amended to take account of these comments. This amended report,
referred to as the Scoping and Methodology Report, was issued to 118 external bodies
in March 2003. The organisations listed in Table 1.2 plus the following organisations
were consulted on this report.

Table 1.2  Additional Organisations Consulted on the Scoping and Methodology Report

Western Section

London Borough of Richmond;

Royal London Borough of Kingston-upon-Thames;

London Borough of Hounslow.

Route-wide

Commission for Architecture and Built Environment;

East of England Development Agency;

The Department for Transport;

East London Line;

Forestry Commission;

Government Office for London;

Government Office for Transport (South East);

London First;

Northumbrian Water;

Open Spaces Society;

Thameslink Rail Ltd;
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Route-wide (continued)

The Civic Trust;

The London Railway Heritage Society;

The Royal Town Planning Institute;

Sustrans;

London Chambers of Commerce and Industry;

London Diocesan;

Thames Gateway;

The Inland Waterways Associate;

Groundwork;

Council for British Archaeology; and

Docklands Light Railway Ltd.

1.3 Consultation Responses on the Scoping Report and Scoping 
and Methodology Report

1.3.1 A total of 29 comments were received. There were taken into account where
appropriate and the methodology was amended if required. The actual methodology
used for the assessment process is documented in Appendix A2. 

1.3.2 Each consultee received a written response from Crossrail detailing how their
comments would be addressed. Consultees were informed that consultation fora 
would be used to further debate scope and methodology issues if required. 

1.3.3 The comments received on the Scoping and the Scoping and Methodology Reports
related to a wide range of issues. The issues receiving the most comments from the
Scoping Report were construction traffic, noise and vibration and waste. The issues
receiving the most comments from the Scoping and Methodology Report related to
noise & vibration, contaminated land and air quality. 

1.4 Strategy Consultees and Other Consultation Fora

Introduction

1.4.1 A series of consultation fora have been established by CLRLL to enable EIA issues to
be raised and debated by statutory consultees. The consultation fora ensured that
environmental issues were taken into account in the powers sought as part of the Bill
and that the details of the powers could be agreed. 
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High Level Forum Terms of Reference

Overview

1.4.2 The High Level Forum has been established to act as the top tier of the consultative
process during the development and implementation of the Crossrail project. Attendees
comprise executive level members. The organisations invited to attend the High Level
Forum were as set out in Table 1.3 below.

Table 1.3  Organisations Invited to Attend the High Level Forum

Organisation

Tony Kennerley – Crossrail Referee;

CTRL Planning Forum - Chair - Observer;

Transport for London;

Network Rail;

London Underground;

Docklands Light Railway;

Serco Docklands Ltd;

Canary Wharf Group;

BAA Plc;

Office for the Deputy Prime Minister;

English Heritage;

Environment Agency;

Department for Transport;

Department of the Environment, Food, and Rural Affairs;

Department for Culture, Media and Sport;

Department of Trade & Industry;

Government Office for London;

Government Office for South East;

London First;

London Chamber of Commerce and Industry;

Association of London Government;

Thames Gateway London Partnership;

South East Region TUC;

CBI;

London Borough of Hammersmith & Fulham;

London Borough of Camden;
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Organisation (continued)

London Borough of Islington;

London Borough of Tower Hamlets;

City of Westminster;

Corporation of the City of London;

The Royal Borough of Kensington and Chelsea;

London Borough of Newham;

London Borough of Redbridge;

London Borough of Barking and Dagenham;

London Borough of Havering;

London Borough of Greenwich;

London Borough of Bexley;

Essex County Council;

Brentwood Borough Council;

Kent County Council;

Dartford Borough Council;

Gravesham Borough Council;

London Borough of Ealing;

London Borough of Hillingdon;

Slough Borough Council;

South Bucks District Council;

Buckinghamshire County Council; and

Royal Borough of Windsor and Maidenhead.

1.4.3 The Terms of Reference were agreed at the first meeting in September 2004 and are
described below. 

Membership

1.4.4 The membership of the forum comprises:

• DfT Minister – Chairman;

• local authority leaders;

• consent granting bodies; 

• representatives of business community;

• environmental bodies; 

• railway industry bodies; and

• epresentatives of the Crossrail project.
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Purpose

1.4.5 The purpose of the forum is to act as the top tier of the consultative process during the
development and implementation of the Crossrail project.

Functions

1.4.6 The High Level Forum has been the principal body for discussion with local authorities
regarding the organisation, methods, objectives and timetable for the route
development of Crossrail and its consultative processes. The High Level Forum normally
deals with strategic issues and matters of local detail only where it is not possible for
these to be resolved by consultation at a lower level.

Activities

1.4.7 The principal activities of the High Level Forum are as follows:

• to agree policy remits for the promotion and construction of Crossrail;

• to monitor the implementation and performance of the policy remits;

• to consider the proposals for powers to be sought in a Bill for Crossrail submitted by
the Planning and Statutory Agencies fora (see below);

• to monitor the activities of the Planning and Statutory Agencies for fora; and

• to receive the report of the Referee appointed under the Code of Practice for 
the Dissemination of Information during Major Developments with respect to the
Crossrail project.

Outputs

1.4.8 The High Level Forum is tasked with producing the following outputs:

• agreed policy remits for promotion and implementation of Crossrail;

• approved reports of progress against policy remits;

• agreed proposals regarding powers; and

• an approved report of the Referee.

Statutory Agencies Forum Terms of Reference

Overview

1.4.9 The forum was established to act as the focus for consultation with local authorities and
organisations giving statutory consent on environmental matters. 

1.4.10 The forum has concerned itself with the resolution of issues that could not be solved at
officer level, the contents of Environmental Statement and items requiring interface
between several agencies. For example, the development of the strategy to manage
excavated materials required agreement between the Environment Agency, Port of
London Authority and British Waterways. 
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1.4.11 The organisations that were invited to attend the Statutory Agency Forum are set 
out in Table 1.4. 

Table 1.4  Organisations Invited to Attend the Statutory Agency Forum

Organisations

Countryside Agency;

Environment Agency;

British Waterways;

Highways Agency;

Port of London Authority;

Royal Parks Agency;

The Theatres Trust;

Church Commissioners;

Crown Estates;

Commission for Architecture and the Built Environment;

Greater London Authority (GLA);

Sport England;

English Heritage;

English Nature;

Environment Agency;

Inland Waterways Amenity Council;

Trinity House;

Department for Environment, Food and Rural Affairs; and

Department for Transport.

1.4.12 The Terms of Reference were agreed at the High Level Forum held in September 2004.
They are detailed below.

Membership

The membership comprises:

• Crossrail Head of Planning;

• statutory organisations;

• Crossrail Referee; and

• representatives of the Crossrail project.
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Purpose

1.4.13 The forum acts as the focus for Crossrail consultation organisations giving statutory
consent on environmental matters.

Functions

1.4.14 The forum functions as the main place for discussion of Crossrail powers on
environmental matters for local authorities and statutory consent organisations. The role
of the forum is to agree the principles of the powers to be provided in the Crossrail
legislation and their interpretation when they are exercised. 

Activities

1.4.15 The principal activities of the Statutory Agencies Forum are as follows:

• to consider issues of principle and practice relating to environmental matters;

• to recommend policy proposals for inclusion in the powers for Crossrail on
environmental matters;

• to agree documentation and processes for the exercise of the powers; and

• to monitor the implementation and performance of the powers provided in 
the legislation.

Outputs

1.4.16 The Statutory Agencies Forum is tasked with producing the following outputs:

• recommendations to the High Level Forum on statutory agency matters;

• proposals for statutory consent powers to be included in the Bill;

• recognition of the scope, methodology and presentation of the results of the EIA;

• guidance on the exercise of powers; and

• reports to the High Level Forum.

Planning Forum Terms of Reference

Overview

1.4.17 The forum was established to act as the focus for Crossrail consultation with local
planning authorities on planning matters. The aim of the forum was to seek agreement
amongst the authorities on the process and powers being sought through the Bill. The
focus of the forum has been the planning memorandum, the Construction Code and
environmental health issues (managed through a sub group).

1.4.18 The organisations that were invited to attend the Planning Forum are set out in 
Table 1.5.
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Table 1.5  Organisations Invited to Attend the Planning Forum

Organisation

London Borough of Hammersmith & Fulham;

London Borough of Camden;

London Borough of Islington;

London Borough of Tower Hamlets;

City of Westminster;

Corporation of the City of London;

The Royal Borough of Kensington and Chelsea;

London Borough of Newham;

London Borough of Redbridge;

London Borough of Barking and Dagenham;

London Borough of Havering;

London Borough of Greenwich;

London Borough of Bexley;

Brentwood Borough Council;

Dartford Borough Council;

Essex County Council;

Gravesham Borough Council;

Kent County Council;

London Borough of Ealing;

London Borough of Hillingdon;

South Bucks District Council;

Slough Borough Council;

Royal Borough of Windsor and Maidenhead;

Buckinghamshire County Council;

GLA;

Association of London Government – observer;

South East of England Assembly – observer;

Government Office for South East – observer;

Office of the Deputy Prime Minister – observer; and

Department for Transport – observer.
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1.4.19 The Terms of Reference were agreed in the High Level Forum held in September 2004
and are detailed below.

Membership

1.4.20 The membership comprises:

• an independent chairman;

• local authority officers;

• Crossrail Referee; and

• representatives of the Crossrail project.

Purpose

1.4.21 The forum is the focus for consultation with local planning authorities on planning
matters relating to the Crossrail project.

Functions

1.4.22 The forum is the main place for discussion with local authorities about Crossrail powers
on planning matters related to operational and non-operational land. The role of the
forum is to agree the principles of the planning powers to be provided in the Crossrail
legislation and their interpretation when they are exercised. 

Activities

1.4.23 The principal activities of the Planning Forum are:

• to consider issues of principle and practice relating to planning matters;

• to recommend policy proposals for inclusion in the powers for Crossrail on planning
matters related to operational and non-operational property;

• to agree documentation and processes for the exercise of the powers; and

• to monitor the implementation and performance of the powers provided in the
Crossrail legislation.

Outputs

1.4.24 The Planning Forum is tasked with producing the following outputs:

• recommendations to High Level Forum on planning matters;

• proposals for planning powers to be included in the Bill;

• guidance and outline documentation on the exercise of powers; and

• reports to the High Level Forum.
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Heritage Forum Terms of Reference

Overview

1.4.25 The Heritage Forum was set up to address heritage issues such as conservation areas
and listed buildings. The forum was set up away from the planning forum to addresss
heritage matters that would have consumed considerable time from the planning forum.
This forum was chaired by an independent body. Agreement was reached from the
planning authorities that heritage issues would be kept separate.

1.4.26 The organisations set out in Table 1.6 were invited to attend the Heritage Forum: 

Table 1.6  Organisations invited to attend the Heritage Forum

Organisations

Government Office for London – Chair;

English Heritage;

Church Commissioners;

Commission for Architecture and the Built Environment;

London Borough of Westminster

London Borough of Camden

London Borough of Islington

London Borough of Newham

London Borough of Ealing

Slough Borough Council

Royal Borough of Windsor and Maidenhead

South Bucks District Council 

Membership

1.4.28 The membership comprises:

• Government Office for London – Chairman;

• Local Authority Officers;

• Heritage Organisations; and

• Cross London Rail Links.

Purpose

1.4.29 The meeting acts as the focus for Crossrail consultation with local planning authorities
and heritage organisations on heritage matters.
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Functions

1.4.30 The forum is the main place for discussion with local authorities and heritage
organisations regarding powers on heritage matters relating to operational and non-
operational land. The forum will agree the principles of the powers to be provided in the
Bill and their interpretation when they are exercised. It deals with local detail only when
an issue cannot be resolved directly with CLRLL.

Activities

1.4.31 The principal activities of the Heritage Forum are:

• to consider issues of principle and practice relating to heritage matters;

• to recommend policy proposals for inclusion in the powers on heritage matters 
related to operational and non-operational property;

• to agree documentation and processes for the exercise of the powers by 
Cross London Rail Links Limited;

• to monitor the implementation and performance of the powers provided 
in the Bill; and

• the activities of the Forum may be varied as appropriate in response to the progress
of the Crossrail project.

Outputs

1.4.32 The principal outputs of the Heritage Forum will be:

• recommendations to High Level Forum on heritage matters;

• proposals for heritage powers to be included in the hybrid;

• guidance and outline documentation to Cross London Rail Links Limited and local
authorities on the exercise of powers; and

• reports to the High Level Forum on the deliberations of the Forum.

1.5 Stakeholder Consultation

Between May and July 2002, CLRLL consulted with local authorities and other key
stakeholders on a short-list of route options. This included proposals for routes to
Watford, Aylesbury and Reading. Views on a route to Richmond were sought through a
supplementary exercise in January 2003.

1.6 Public Consultation Phases

Introduction

1.6.1 CLRLL undertook consultation to explain and seek feedback on the proposed scheme.
There were three distinct phases of public consultation and responses from each of
these stages were fed back into the EIA process. The phases are set out below. 
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Phase 1 – Public Awareness Campaign

1.6.2 The aim of the Public Awareness Campaign (PAC) was to introduce the concept of
Crossrail to the general public and explain the proposals. The information disseminated
at the stakeholder consultation of 2002 and 2003 was updated and the removal of
some of the earlier scheme options was officially communicated.

1.6.3 The PAC was launched on 8 September 2003 with a press release entitled ‘Launching
the Vision’, accompanied by the ‘Vision’ leaflet and sent to the media database.  The
press release highlighted that the leaflet was available on the Crossrail website and was
available in community languages, Braille and large print. It also reaffirmed details of the
Helpdesk, email address of the Helpdesk and the website. A series of articles were
published in local and the national press.

1.6.4 Leaflets were distributed introducing the project, explaining the benefits and informing
respondents of the forthcoming Public Information Centres (PICs). The campaign was
supported by press releases and advertisements in local and London wide
newspapers. All relevant local authorities were advised of the campaign and provided
with the details of the programme of stations to be covered and with copies of the
leaflet for display in libraries and civic offices and for distribution to local Councillors.

1.6.5 During the PAC, over 120 telephone calls were received from the media. A release was
issued to mark the end of the campaign on 3 October 2003. 

1.6.6 A supplementary PAC was held on the western route in 2004 to introduce proposals
which had been included in the project since Round One.

Phase 2 – Public Consultation, Round One

1.6.7 PICs were used to explain the works and the benefits and to seek initial comment. A
programme of PICs was displayed route wide and site specific design information about
the project was made available. Qualified staff were available to explain the proposals
and answer questions and written comment was invited. The PICs were advertised
widely with invitations distributed, posted and e-mailed. An extensive programme of PIC
events was held at 29 venues along the route. In total, 52 PIC events were undertaken
between October and December 2003, usually in the vicinity of proposed Crossrail
stations and major proposed work locations. Each venue was appropriately staffed by
CLRLL personnel. 

1.6.8 Preview exhibitions were held in October and November 2003. Relevant local authority
officers, Councillors and Members of Parliament were sent invitations to the previews
where they could examine the display material, make comments and meet the CLRLL
consultation team prior to the commencement of the programme of PICs.

1.6.9 A comment card entitled ‘Voice’ was used at PICs for consultees to provide comments.
Responses were then fed back to CLRLL. 
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1.6.10 Direct contact was established with property owners to introduce the Crossrail
proposals and explain how they will affect individual properties. The preliminary nature of
some elements of project design meant that specific information regarding the precise
nature and extent of project land acquisition was not available. A general letter was
therefore sent to potentially directly affected parties outlining the Crossrail project and
inviting recipients to respond by contacting the Crossrail Helpdesk for further
information. Individual consultations were then arranged with a panel of property
advisors competent to respond to individual concerns. A total of 638 letters were
dispatched to property owners.

Phase 3 – Public Consultation, Round Two

1.6.11 A second round of consultation was held from August to October 2004, including PICs
between 6 September and 9 October 2004. This provided further design detail and
development, CLRLL’s response to Round One comment and sought further more
detailed and structured comment arising from the analysed comments of Round One.
The second round of public consultation included updates and changes to the scheme
since the last round of consultation. The route for the purpose of Round Two
consultation included Maidenhead to Paddington with a Heathrow spur, west-east
tunnels across central London from Paddington to Whitechapel and the two branches
to Shenfield and Abbey Wood. 

1.6.12 In addition to the supplementary PAC held on the western route in 2004, all
stakeholders identified by the project were contacted to inform them that the
consultation had begun, or that they would no longer be affected by the scheme. 

1.6.13 All stakeholders potentially affected by the scheme extension to Maidenhead were
contacted. Letters were also sent to all those who would be affected by surface
acquisition as a result of the new route. All stakeholders who would no longer to be
affected by the scheme were also contacted. 

1.6.14 Letters were sent to 343 directly affected property and land owners. In addition the 106
property and land owners no longer affected were contacted by letter. 

1.6.15 A total of 15,000 leaflets were distributed to properties above the proposed tunnels.

1.6.16 Round Two followed a similar pattern to Round One. PICs were set up at 26 locations
throughout the route close to the main stations or proposed work locations. To support
the PICs, leaflets were handed out at the stations covered by the PICs on the day of
and the day before each PIC. In addition to the PICs, two information exchanges were
set up in Farringdon and Spitalfields, within the Central London route section. These
permanent consultation venues were able to exhibit extensive displays including
models. Full accessibility for the mobility impaired was a key venue selection criteria.
Translators were also available where appropriate. In total 8483 people visited the
Information Centres and approximately 2500 comment cards, e-mails, phone calls and
letters were processed containing approximately 8000 separate comments.
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Schools Programme

1.6.17 In addition to the above consultation, the ‘Young Crossrail’ project was launched in
August 2003 to manage a programme of Crossrail-based learning initiatives with young
people along the proposed route.  This included a series of school visits and activities
forming part of their curriculum. 

1.7 Responses to Consultation

1.7.1 A summary of responses to Consultation Phase 1 (Public Awareness Campaign) and
Phases 2 and 3 (Consultation) is provided in Figure 1.1 below. The table shows that the
key issue raised as part of the consultation process related to property issues. One of
the key objectives of the Crossrail project was the regeneration of priority areas such as
the Thames Gateway and the Lea Valley. The comments received during the
consultation were generally supportive of this objective. Other key issues raised
concerned community, noise and vibration, regeneration and construction traffic.

1.7.2 Concerns raised through the consultation process were fed back into the EIA process.
Mitigation was agreed wherever practicable to minimise the impacts and to alleviate the
concerns raised through consultation. 

1.7.3 To mitigate impacts associated with the construction period, in particular noise and
vibration, community and construction traffic a Construction Strategy was developed
with the main objective to ensure that all legislative requirements are adhered to during
the construction process. Specific mitgation measures were identified and are set out
within Appendix B1. 

112



Figure 1.1  Environmental Views Expressed During Consultation Phases 1, 2 and 3

1.8 Consultation Response Processing 

1.8.1 The flow chart in Figure 1.2 shows the process that was followed to ensure that
consultation responses were fed back to the project and to the EIA.
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Figure 1.2 Chain of Comment Processing Flow Diagram
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