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5

Environmental Baseline and Assessment of Impacts –
Western Route Section

5.1

Overview of Western Route Section

This Western Route Section covers the alignment from Maidenhead Station in the west, to
Ladbroke Grove in the east. There is a branch to the south leading to Heathrow. The figure
below shows the route alignment.
Figure 5.1: Western Route Section Alignment

The route alignment runs on existing railway along the entire route section. A total of 14
stations require work to accommodate Crossrail and a number of bridges would be modified
to allow for sufficient clearance for Overhead Line Electrification (OHLE). A diveunder would
be constructed west of Acton Mainline Station. There would be turnback sidings and stabling
west of Maidenhead, stabling at West Drayton Depot and depot and stabling facilities at Old
Oak Common. A temporary logistics site for tunnelling in the central route section would be
developed at Old Oak Common.
Sections 5.2 to 5.4 outline sources of data, baseline conditions and impacts at a route
section level. Sections 5.5 onwards discuss baseline conditions and impacts relevant to each
individual route window.

5.2

Sources of Information

Data on the baseline conditions has been obtained from various sources, including the
Environment Agency, Thames Water Utilities Ltd, English Nature and various London
Boroughs and District Councils. Table 5.1 contains information about the data obtained and
used in the assessment.
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Table 5.1: Sources of Data
Subject

Data

Source

Date received

Groundwater

Groundwater quality records

Environment Agency

November 2002

Groundwater

Groundwater abstraction licenses

November 2002

Groundwater

Abstractions in determination

Environment Agency
Thames Region
Thames Water

Groundwater

Protected Groundwater Rights

Groundwater

Source Protection Zones

Groundwater

Chalk Water Levels January 2003

Surface Water
Surface Water

Flood Zone Maps (Zone 3), June
2004
Indicative floodplains (s/s by above)

Surface Water

Surface Water Discharges

Surface Water

Surface Water Abstraction Licenses

Surface Water

Main rivers

Surface Water

GQA and RQO

Surface Water

GQA and RQO

Surface Water

River control structures

Other

SSSI, SPA, SAC, NNR, Ramsar

May 2004

Personal contact with
London Boroughs and
District Councils
Environment Agency
Thames Region
Environment Agency

July 2003

Environment Agency

December 2004

EA

November 2002

Environment Agency
Thames Region
Environment Agency
Thames
Environment Agency
Thames Region
Environment Agency
Thames Region
Environment Agency
Website
Environment Agency
Thames Region
English Nature

May 2003

5.3

Baseline Information – Western Route Section

5.3.1

Introduction

November 2002

November 2002

December 2002
February 2003
May 2003
June 2003
July 2004
November 2002

Section 5.3 contains data on the western section baseline conditions, including work carried
out on the protection zones to groundwater abstractions. These are determined by source
protection zones and time of travel zones, and the methodology to derive these and the
results obtained are discussed in Appendix D. Issues related to the impacts on groundwater
levels from dewatering and structures acting as barrier to groundwater flow have been
analysed as described in Appendix E.
The route window descriptions of baseline conditions include a summary of the baseline
data, relevant for the window. Baseline data are assessed according to the scope and
methodology described in Section 3, even though the environmental receptor in question
may be outside the route window. This is noted wherever it applies.
Maps have been produced showing the following baseline data: groundwater abstractions,
2003 Chalk water levels, area affected by saline intrusion, groundwater protection zones,
surface water abstractions and discharges, main rivers and floodplains.
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Geology and Hydrogeology

(i)

Stratigraphy
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The geological formations within the Western route section are described in the following
sections. The geological description is based on the current geological maps published by
the BGS and information from geological records along the alignment. A summary of the
general stratigraphy is presented in the table below.
Table 5.2: Stratigraphy- Western Route Section
Period

Group

Recent

Formation

Description

Made Ground
Alluvium

Quaternary Drift

Langley Silt, or of
Brickearths.
Taplow age
River Terrace
Gravel. Clayey and sandy in part.
Deposits / Floodplain
Gravels, (including
Boyn Hill Gravel and
Taplow Gravel)
Ancestral Thames Gravel. Clayey and sandy in part.
River Terrace
Deposits
Palaeogene Thames London Clay
Stiff grey brown heterogeneous
Group Formation
clay with closely spaced fissures.
(Tertiary)

Harwich Formation

Hydrogeological
Properties
Permeable shallow
aquifer in direct
continuity with
River Thames and
other surface
waters. Silt layers
and clayey
horizons in the
Boulder Clay act as
weak aquitards.

Very low
permeability
aquitard separating
shallow and deep
aquifers.
Weak aquifer

Dense to very dense black
rounded and sub-rounded, medium
to coarse flint gravel, occasional
cobbles, dark brown silty or clayey
fine to medium sand matrix.
Lambeth Reading Formation Stiff red, blue, grey and brown
Aquitard
Group
laminated silty clay with fine to
medium sand in the top part.
Stiff/hard buff blue, grey, black,
Aquitard
sometimes mottled purple blocky
slightly sandy silty clay, with
occasional calcareous
concentrations and limestone.
Woolwich Formation Shelly occasionally laminated silty Aquitard
clay or clayey silt with a little fine
sand and impersistent hard
limestone beds.
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Group

Formation

Thanet Sands
Cretaceous
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Chalk

Gault

Description
Dark grey shelly silty clay including
oysters, sometimes in layers
forming hard beds, with occasional
laminated grey clay and silt.
Mottled blue grey and brown
laminated silty clay/clayey silt/fine
to medium sand, with occasional
wood fragments.
Greenish and brownish grey, silty,
fine-grained sand. Bioturbation.
Poorly cemented and porous,
typically massively bedded and
well jointed, fissured white
limestone.
Stiff Clay

Lower Greensands Variably cemented to loose fine
grained sandstone

(ii)

Hydrogeological
Properties
Aquitard

Aquitard

Minor aquifer
Major aquifer

Very low
permeability major
aquiclude forming
base of deep
aquifer and
separating it from
the Lower
Greensands
Major aquifer but
isolated from Chalk

Drift Geology

The surface geology along the proposed Crossrail route comprises unconsolidated deposits
commonly grouped as ‘Drift’, and comprising artificial ‘Made Ground’, alluvium, assorted
sands and gravels and Boulder Clay. The highly permeable sands and gravels dominate the
hydrogeological properties of the Drift, and, as such, this geological unit is considered to form
an upper, shallow aquifer. This shallow aquifer is typically in hydraulic continuity with the
River Thames, and other watercourses. The shallow aquifer receives both urban and natural
recharge, and infiltration from streams. The gravels typically have a thickness of less than
10 m, with a variable permeability, ranging from 10 m/d to more than 500 m/d. CIRIA (1993)
quotes Foster (1971) as giving values in the range 50 to 150 m/d with a specific yield of 10 to
20%. Occasionally, the sands and gravels may be confined by a thin, (less than three
metres) cover of overlying alluvial clay deposits. This tends to occur along the alignment of
the Thames. There are also places where the shallow aquifer is locally thickened by infilling
of scour hollows.
(iii)

Thames Group

Underneath the drift deposits is a relatively thick, folded layer of London Clay. This is a stiff
clay containing sandy lenses and nodular concretions. Due to the complex folding of the
strata, the exact position of the upper and lower boundaries of the clay is not well defined
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unless verified by site investigation. The London Clay has a very low permeability (the
vertical permeability is typically less than 5×10-6 m/d) and therefore acts as a very low
permeability aquitard, overlying the Lambeth Group and separating the shallow aquifer in the
Drift from the deep aquifer of the Chalk. Although some groundwater exists in sandy lenses
within the London Clay, it is considered to be effectively isolated from the shallow and deep
aquifers.
The Harwich formation lies beneath the London Clay and is generally less than 2 m thick,
however it is often absent. It is part of the same group as the London Clay, but is considered
to be a separate unit. Typically, the Harwich Formation comprises flint gravel with occasional
cobbles, in a dark brown, fine to medium sand matrix.
(iv)

Lambeth Group

The Lambeth Group, formerly termed the Woolwich and Reading Formations, collectively
form a folded layer beneath the London Clay which has a moderate to low permeability. As
such they may be classified as an aquitard which forms a hydrogeological extension of the
overlying London Clay aquitard. Sand lenses, where present, may contain groundwater
under pressure. These layers may be recharged at the sub-crop in the bed of the River
Thames but are otherwise separate from the shallow and deep aquifers. West of London, in
the area of BGS maps Sheet 269 and 255, the Woolwich Formation is not present and the
Upnor Formation, which is found at the base of the Reading Formation in Central and East
London, is not mapped as a separate unit. The term Lambeth Group is used in the
assessment of this route section whether or not all the formations are present.
(v)

Thanet Sands

The Thanet Sands comprise a thin, folded layer of fine grained sands and silty sands, with a
distinctive basal bed of green coated flints, which are well-developed in places. West of
London, in the area of BGS maps Sheet 269 and 255, the Thanet Sands are not present.
Where present, the Upnor Formation and the Thanet Sands form the arenaceous part of the
deep aquifer. In the Western route section between W1 to W14, this aquifer is locally
separated from the shallow aquifer by the intervening aquitard formed by the Woolwich and
Reading Formation and the London Clay.
(vi)

Chalk

The Upper Chalk underlies the Thanet Sands and forms the carbonate, bedrock part of the
deep aquifer. Due to the small size of the connected pore space, the Chalk has relatively low
matrix permeability, on average less than 0.01 m/d. The high permeability of the aquifer as a
whole (between 10 and 500 m/d) is due to secondary permeability associated with extensive
fissure systems.
(vii)

Geological Structure

The Western route section runs over an area of low relief over the centre and the northern
flank of the London Basin syncline. The London Clay is present in great thicknesses in most
parts of the route section but gradually thins out towards the western end of the route
section. The Lambeth Group and older rocks are present everywhere. The geological maps
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(BGS 256 and 269) show areas of River Terrace Deposits and Alluvium along the River
Thames and its tributaries. To the north of the Thames these gravels have been extensively
extracted and now form large lakes and reservoirs. As shown on BGS sheet 256, the gravels
have been reclassified into groups depending on whether they were deposited by an
ancestral, pre-Anglian river Thames or the post diversionary River Thames. These groupings
are not on the western BGS map sheet 269.
The BGS geological maps do not show any significant geological faults along the Western
route section although an anticline and Chalk exposure is shown at Windsor. In contrast, the
University of Reading have suggested a regional pattern of orthogonal dip and strike faults
with intermediate synclines although their mapping only extends as far west as Southall. For
this assessment, it is assumed (A.W.1) that there are no scour hollows since these have only
been reported in central and east London.
Confirmation as to whether the dominant structures are tight folds or are faults may only
prove possible by further investigation. Not all of the structural features have a direct impact
on groundwater flows. Base maps prepared for the London Basin Groundwater Modelling
(LBGM) study (Mott MacDonald March 2003) contain internal aquifer zone boundaries as
inferred from review of both the geological structure and the piezometry. The aquifer zone
boundaries act as low permeability barriers to groundwater flow and are more relevant to the
hydrogeology than the purely structural features. However, no such boundaries in the
western route section are included in the current LBGM.
An indicative geological long section for the route from Royal Oak (route window C125) to
Pudding Mill Lane (route window C13) is given on Figure C9 in Appendix C and from
Stepney Green (C9 to PLumstead Portal (route window SE2 in Figure C10. This has been
prepared from BGS maps and selected water well data in the area west of the LBGM. LBGM
model layer data has been used within the domain of the model since this has been
interpolated from a large dataset. The LBGM model layers are based on layers with similar
hydrogeological properties rather than just the stratigraphy.
(viii)

Groundwater Levels

Groundwater levels in the shallow aquifer tend to be perched above the underlying clay
strata and thus have significant local variations superimposed on a regional gradient sloping
down towards to the Thames and Colne. In general, there is not much information available
on the shallow groundwater levels except from a few geotechnical investigations.
To date, there has been no monitoring of groundwater levels by Crossrail along the Western
route section. The 2003 Environment Agency Chalk groundwater levels are shown on the
drawings. Abstraction from the Chalk in the London area began in 1823, and peaked prior to
World War Two with a consequential lowering of groundwater levels and the formation of
extensive cones of depression. Despite recent groundwater level rises, there remains a large
cone of depression centred on the Regent’s Park area.
Since the mid 1960’s reduction in groundwater usage has led to a gradual rise in
groundwater levels and recovery of groundwater levels within the cones of depression.
Groundwater levels in central London have been steadily rising by as much as 3 m per year
since 1965. By 2002 the rate of groundwater level rise in central London had reduced to less
than 0.5 m/yr, with a maximum rate of rise of approximately 1.5 m/yr in the area between
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Ealing and Wembley (Environment Agency, 2002). By mid 2003, north-west London was the
only area with rising groundwater levels, and the maximum rate (between Greenford and
Wembley) had reduced to less than 1.2 m/yr (Environment Agency, 2003). The Environment
Agency conclusion, that levels are otherwise falling or stable everywhere else, was based on
identification of technical problems with a key gauge at Trafalgar Square which has been
reassessed as showing falling levels and the general, observed impacts of a 13% increase in
overall pumping.
(ix)

Groundwater Quality

The shallow aquifer receives recharge from both urban runoff, stream infiltration and direct
rainfall recharge in green areas. In the urbanised areas the water is very rarely of a quality
suitable for potable supply and is therefore seldom abstracted. However, in the areas of
extensive River Terrace Deposits the shallow groundwater is often utilised, especially where
in good hydraulic continuity with a major river, and is considered as having good quality.
The water quality of the deep Chalk aquifer is generally expected to be good and is utilised
for drinking water especially in the western part of the route section.
(x)

Groundwater Vulnerability

The groundwater vulnerability is shown on the Groundwater Vulnerability of West London,
Sheet 39, 1:100 000 map. In the area along the Western route section between Paddington
and Hanwell stations, the top of the London Clay is shallow or outcrops at the surface. In this
area the groundwater vulnerability is, therefore, classified as "Non-aquifer" or "Minor aquifer"
(‘variably permeable’) in places. Between Hanwell and Maidenhead stations the route
alignment runs over an area primarily classified as "Major Aquifer" ("Highly Permeable"). This
is the area where the shallow aquifer comprises the terrace gravels underlain by London
Clay, or, nearer to Maidenhead, in direct contact with the Chalk aquifer. The map indicates
that low permeability, non-water bearing drift deposits are present above the aquifer.
The soil is classed as “HU” (high leaching potential) because soil information for urban areas
is less reliable and based on fewer observations than in rural areas, so the worst case is
assumed (A.W.2). As such, land is classified as having high leaching potential until proved
otherwise.
(xi)

Groundwater Abstractions

All groundwater abstractions located within a 500 m corridor either side of the route
alignment, within a 1000 m radius of each station, or those which may have a source
protection zone that extends into this buffer zone, have been identified. These groundwater
abstractions consist of licensed wells, protected groundwater rights and abstractions in
determination and Section 32 consents. Appendix C lists details and locations of the
identified groundwater abstraction licenses along the Western route alignment.
There are number of abstractions in the Western route section mainly to the west of Hayes
Station. South East Water and Thames Water have several major sources for drinking water
supply along the Thames upstream of Datchet.
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The Environment Agency has established source protection zones (SPZs) for a number of
the bigger abstractions as indicated in Appendix C. For selected abstractions with no defined
SPZ, calculations have been undertaken by Mott MacDonald to produce approximate time of
travel zones (TTZ) in areas where there is a potential risk to groundwater abstraction (west of
Langley). The zones are determined for travel times of 50 days and 400 days. This is
explained in more detail in Appendix D.
The inner SPZ is defined as the 50 day travel time area; (with a minimum 50 m radius), and
the outer as the 400 day travel time area or 25% of the total catchment, whichever is bigger.
It must be noted that the TTZs calculated by Mott MacDonald are approximations used to
determine whether the catchment area to the well would extend into alignment area and,
therefore, potentially could be affected by the works, providing the intervening aquitards were
bypassed somehow.
The London Clay is present with a thickness of over 15 metres along most of the alignment.
Where the London Clay is thick and no works penetrate the London Clay, groundwater in the
deep Chalk aquifer is considered not to be at risk of contamination or impacts on
groundwater flow.
5.3.3

Surface Water

(i)

Main Rivers

The methodology considers impacts on all rivers within 500 m of the route alignment and
within 1000 m of stations. The area along the Western route section is dominated by the
River Thames and its tributaries. The route alignment crosses the main rivers; Brent, Crane,
Fray’s (Pinn), Colne, Thames and Maidenhead Ditch. These are shown on the drawings.
There are also several other watercourses present, including the Grand Union Canal, and
they are described in the relevant route windows. Information has been obtained from the
Environment Agency on the location of river control structures on the main rivers.
(ii)

Floodplains and Flood Levels

The Environment Agency has developed Flood Zone Mapping. Zone 3 shows the extent of a
1:100 year flood for main rivers. The Western route alignment crosses the flood zones
associated with the Rivers Brent, Crane, Fray’s (Pinn), Colne, Horton Brook, Salthill Stream,
Chalvey Stream, Amerden Grove, Thames and Maidenhead Ditch. None of the stations are
situated within a flood zone. Flood risk assessments have been undertaken for relevant sites
on the Western route section where work takes place within a river crossing or could affect
the floodplain. These assessments are presented in Appendix H, although the relevant
conclusions are incorporated into route window assessments.
(iii)

Surface Water Quality

Water quality information for the major rivers along the Western route section has been
provided by the Environment Agency. The River Quality Objective (RQO) represents the
target water quality for each river. RQOs are mainly used to set conditions in the licenses
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granted to industry and commerce for surface water discharges. The General Quality
Assessment (GQA) is the Environment Agency’s national method for classifying water quality
in rivers and canals. The water quality is assessed using four separate categories: chemistry,
biology, nutrients, and aesthetics. Further details are given in Appendix C.
GQA and RQO have been reported, where data is available, for all river reaches within the
route windows. The data are from 2003 and are presented in Appendix C.
(iv)

Surface Water Abstractions

The methodology for the assessment of licensed surface water abstractions considers
primarily, sites within the route corridor and secondarily, intakes further downstream of the
corridor. In the Western route section all downstream abstractions between the alignment
river crossing and the downstream confluence with the River Thames have been considered.
There are a number of surface water abstractions relevant for the Western route section, as
marked on the drawings. These are mainly located along the Rivers Brent, Colne and the
Thames. Appendix C shows details of the surface rivers relevant for the Western route
section. Abstractions from the River Thames between Maidenhead and Teddington Lock are
shown in a separate table within Appendix C.
It is expected that the Environment Agency’s objection to a temporary or permanent
discharge or, possibly, a temporary abstraction would be governed by their RQO for the
surface water body since this encompasses potential derogation of abstraction licenses.
(v)

Surface Water Discharges

The Environment Agency has provided details of consented surface water discharges along
the route alignment. There are several discharges along the Western route section. Appendix
C contains details of the consented surface water discharges and their locations are marked
on the drawings.
5.3.4

Designated Nature Conservation Sites

Digital data sets of all designated national and international nature conservation sites (SSSI,
SPA, SAC, NNR and Ramsar) have been obtained from English Nature. Sites within two
kilometres of the route and those downstream of river crossings have been noted and the
citations reviewed to establish which sites have water features that may be susceptible to
impacts imposed by the works. Four sites have been identified relevant for the Western route
section. Staines Moor, Wraysbury Reservoir and Wraysbury Gravel Pit are all located
adjacent to downstream reaches of the River Colne. The fourth site, at Bray Meadow, is
located downstream of the Maidenhead Ditch. Further consideration of ecological
designations and aquatic ecology issues is provided within the Ecology Technical Report.
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5.4

Impacts and Mitigation – Western Route Section

5.4.1

Potential Impacts on Groundwater and Generic Mitigation

This section presents an overview of the route section wide impacts in the Western route
section and the reasons why certain potential impacts are considered as not applicable or
insignificant after generic mitigation. A summary of the route section wide impacts and
generic mitigation register is given in Appendix F. In general, the route section wide impacts
are taken, by default, to be applicable in all route windows and are, therefore, not discussed
in the text for each.
Exceptions to the default position can occur where either the work is different from the
general case or there are particular environmentally sensitive receptors present. The
exceptions are listed in the sections below and are discussed further in the later sections on
the relevant route windows.
The route wide impacts on groundwater and generic mitigation (see Chapter 4) are not
examined below. In particular, many construction activities leading to potential pollution of
surface and groundwater as temporary impacts would be dealt with through the provisions
for generic mitigation as described in Appendix B and are therefore not discussed in detail
herein.
(i)

Groundwater Levels and Flows

Temporary: In general, groundwater levels and flows in the deep aquifer of the Chalk and
lower Lambeth Group would not be significantly altered since dewatering in these layers is
not required.
Permanent: No significant, permanent effects on groundwater levels and flows are expected
in the Western route section. The foundations in the surface railway sections are sufficiently
small that groundwater flows in the shallow aquifer would redistribute around the works
without a significant rise in water levels. Exceptions would occur where long cut off walls are
constructed in the shallow aquifer such as at diveunders (route window W4).
(ii)

Groundwater Quality

Temporary: Temporary impacts on water quality in the shallow aquifer may occur as a result
of site operations and these are considered elsewhere under route wide impacts (see
Chapter 4). In the built up areas of the route section, the shallow aquifer is generally nonpotable and not utilised and so any water quality impacts would be minor. A more general set
of exceptions may occur where contaminated land or groundwater exists and the
groundwater flow regime in the shallow aquifer is modified by the works. These potential
impacts would be investigated and any necessary mitigation measures proposed during the
detailed design and construction phases as part of the procedures for dealing with
contaminated land.
Water quality in the deep aquifer of the Western route section would generally not be
impacted by site operations since the aquifer is protected by low permeability overlying strata
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of the upper Lambeth Group and the London Clay. Exceptions occur at the western end
(route windows W25 to W20).
Permanent: Minor permanent impacts on water quality are foreseen in the shallow aquifers
wherever track drainage is modified. Track drainage would be to Network Rail standards and
is discussed in more detail in Section 5.4.3 below. However, the shallow aquifer is usually
non-potable and not utilised and any water quality impacts are assessed as being
insignificant. Possible exceptions occur in route windows W19 and W10/W9.
There is a small, generic, residual risk of piling for new foundations providing a hydraulic
pathway through the London Clay or upper Lambeth Group and allowing cross contamination
to occur. However, piling would typically be no more than 10 m and so would not result in an
impact where there is a sufficient thickness of low permeability strata. Sites with less than
10 m of suitable strata and with contaminated shallow groundwater would be identified as the
geotechnical studies for foundations progresses and alternative foundation designs or
suitable piling methods adopted as required.
(iii)

Mitigation and Compensation at Existing Wells

The following strategy would minimise and manage the residual risks to groundwater
abstractions. This strategy is reduced in scope to that applied in some other route sections
since impacts on the deep aquifer are considered not likely in the Western route section (a
possible exception occurs in W25). The strategy is referred to in the relevant route windows
where abstraction sources or Time of Travel Zones occur.
A DESIGN check as part of the EIA and consultation process would focus on the
spatial relationship between the railway and the abstraction well. Construction levels
would be compared with data on lengths of borehole already sealed off by grouting
and casing, data on zones of inflow that supply the abstraction boreholes and adits,
as well as data from stratigraphy and deeper site investigation (SI) drilling. The actual
risk of derogation of quality at the borehole would be refined after examination of both
the horizontal and vertical separation of the source and receptor of the potential
pollutants.
The well owner’s arrangements for routine water quality MONITORING at abstraction
sources would be discussed with the well owner and the Environment Agency.
Consultation with well owners has commenced to obtain the site specific data on the well
owner’s arrangements for routine water quality monitoring at abstraction sources.
5.4.2

Potential Impacts on Surface Water and Generic Mitigation

The route wide impacts on surface water and generic mitigation described in Chapter 4 are
not re-examined in this section. As described for groundwater in Section 5.4.1 above,
potential temporary pollution of surface water from construction activities would be dealt with
through the provisions for generic mitigation described in Appendix B.
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Floodplains and Cross-Drainage Structures

Temporary and Permanent: In general, no remodelling of cross-drainage structures or
construction on unprotected floodplains is planned that may reduce the floodplain storage by
taking up storage space below the design 1:100 year plus 20% level required by PPG25
(issued by ODPM). Exceptions may occur at the proposed works to the bridges near Horton
Brook and the River Fray’s (route windows W15 and W13) and a temporary use of the island
in the River Thames at Maidenhead Bridge (route window W24). These are discussed in the
relevant route windows.
(ii)

Surface Water Quality

Temporary: The proposed works are assessed as having no generic temporary impacts on
surface water quality since, through the provisions for generic mitigation described in
Appendix B, construction site practices would be organised to avoid pollution as discussed in
Chapter 4 for route wide generic mitigation and in Section 5.4.1 above for groundwater.
Specific exceptions occur where works would take place in or near water bodies. These are
discussed in the relevant route windows such as W24, W23, W19, W17, W16, W15, W13,
W12, W10 and W2.
Permanent: The works would generate no permanent impacts on surface water quality in
general because there are no discharge consents being sought. There are a few potential,
minor changes in runoff planned where surface runoff may be discharged to watercourses.
There would also be some betterment where existing track and platform drainage
arrangements are upgraded with the possible inclusion of silt or oil interceptors.

5.5

Route Window W25 – Maidenhead Station

5.5.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

construction of stabling and turnback facilities west of Maidenhead station;

•

upgrading of Maidenhead station including a new ticket hall, lifts, a new platform for
Marlow branch services and platform extensions, an extension to the existing
subway; and

•

introduction of overhead line equipment.

The figure below shows the main features within the route window.
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Figure 5.2: Route Window W25 – Maidenhead Station

(ii)

Turnback and Stabling Facility

Stabling facilities would be constructed about 350 m west of Maidenhead station on a site
currently occupied by a carpark and an industrial unit. They would comprise six 250 m long
sidings with low height lighting. New staff accommodation buildings with associated car
parking would be located at the west end of the site.
Some track slewing would be required adjacent to the stabling facility to accommodate two
reversing sidings.
Enabling works would include the diversion of utilities and services. A key part of this would
involve the diversion of a sewer in Maidenhead yard, which underlies the proposed location
of new track. Reception and drive shafts would be located within the existing site boundaries.
The work would involve the use of a small diameter tunnel boring machine and cranes in
addition to the other equipment required for the stabling and reversing facilities. The sewer
diversion would be undertaken from its own designated worksite.
(iii)

Maidenhead Station

A new 70 m long bay platform (platform six) would be constructed on the north side of the
station and a new track would be provided to accommodate Marlow branch line trains. Island
platform two/three would be extended westwards by 10 m to accommodate Crossrail trains.
The existing ticket hall would be demolished and replaced by a larger facility that would
extend into the station forecourt area. The eastern subway would be extended southwards to
platform one and new stair and lift access would be provided from it to all Crossrail platforms;
passive provision would be made for a lift to platform one.

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

5-13

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

Cross London Rail Links Limited

The western subway, which currently provides access to the platforms, would be changed to
a subway linking the north side of the station with a new entrance on the south side.
Works at the station would be carried out from four main worksites.
(iv)

Overhead Line Equipment

Overhead line equipment would be installed on the stabling and turnback sidings, on the
tracks through platforms three, four and five and, east of Maidenhead East Junction, on all
four running lines.
(v)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction of Maidenhead stabling and reversing sidings would take about one year and
three months to complete. Subject to possession planning requirements and excluding final
commissioning, the works at Maidenhead station would take about two years and three
months to complete.
5.5.2

Additional Description Assumed for Water Resources Assessment

The sidings area would be located in an embanked area 350 m to the west of Maidenhead
Station. Track drainage would be installed.
An existing sewer currently under crosses the rail track; the new rail track for the sidings
would be built on top and therefore the sewer would require permanent diversion (AW/035).
A 100 m long, 1200 mm diameter tunnel 8 m deep with two shafts would be constructed.
Appendix G contains details of utility works in relation to water resources.
At Maidenhead Station, the existing platforms are on an embankment. Piled foundations
would be needed for the new platform to the north. Existing platform canopies would be
retained and restored except for platform 5 where the canopy would be removed. Platforms 3
and 4 would have canopy extensions added on to the existing. New canopy, platform and
foul/surface water drainage to the new facilities would be required.
5.5.3

Baseline Data

The geology of the route window comprises Chalk overlain to the east of Maidenhead Station
by superficial deposits (Alluvium, Taplow Terrace gravels and Floodplain Terrace gravels).
There is a small area of Boyn Hill Terrace gravels in the north of the route window. At
Maidenhead Golf Course the thickness of the superficial deposits is approximately 5 m. At
Maidenhead Station, there are no superficial deposits; the Chalk outcrops at the surface.
2003 Chalk groundwater levels in this area were approximately 125 to 130 mATD with
groundwater flowing in a south-easterly direction. The deep aquifer groundwater quality is
good, and groundwater is abstracted for public water supply.
There is one Chalk groundwater abstraction within the route window (Id 142). This is licensed
to Maidenhead Golf Club Ltd for spray irrigation. The entire route window lies on an outer
203357/31/Final/February 2005
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SPZ associated with a large South East Water potable water supply borehole abstracting
from the Chalk (Id 139) located approximately 770 m north of Maidenhead Station. The inner
SPZ also extends into the route window 145 m from the station. A TTZ has been calculated
for the Maidenhead Golf abstraction (Id 142). The results show that the edge of 400 day TTZ
would be 50 m from the route alignment.
Maidenhead Ditch (and associated Flood Zone 3) crosses the route alignment in the east of
the route window. There are three surface water discharges within the route window.
TEMP.1592 is licensed to Thames Water Utilities Limited, discharging into Maidenhead
Ditch. CTWC.1072 and CTWC.1073 both discharge into Maidenhead Ditch at the same
location, and are licensed to the Royal Borough of Windsor and Maidenhead. There are no
surface water abstractions within the route window.
Baseline data relevant for route window W25 are summarised in the table below.
Table 5.3: Summary of Baseline - Route Window W25
Item

Subject

Details

1a

Geology – Superficial
deposits

1b
2

Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a
6b

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers
Other watercourses

1 outer and inner SPZ
1 nr 50 and 400 day TTZ
None
Maidenhead Ditch

7
8
9

River quality
Surface water abstraction
Surface water discharge

Not applicable
None
3

10

Floodplains and flood levels Flood Zone 3

5

Absent in places, otherwise
Boyn Hill Terrace or alluvium,
Taplow Terrace gravels and
Floodplain terrace gravels
Chalk
125 to 130 mATD (2003)
Surface: Expected to be good
Deep: Good
1

* Well not within the route window
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Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: Maidenhead Station and sidings are located in an area with several
groundwater abstractions. The site is partly on outcrop Chalk and therefore highly sensitive
to groundwater pollution. The works to the sidings and station would take place on top of the
outer SPZ to the South East Waters source (Id 139) and close to the edge of the 400 day
TTZ to another well (Id 142).
Good site practice would be required to avoid pollution of the existing groundwater
abstractions resulting from construction activities or work on contaminated rail land.
Groundbreaking works could lead to a mobilisation of the contaminants and in particular
suspended solids that could migrate into the Chalk aquifer. Impacts could occur at the
abstractions mentioned above. Consultation with potentially affected well owners is taking
place and appropriate monitoring, mitigation and compensation measures would be agreed
as required. Mitigation would include monitoring or, possibly, provision of alternative
supplies. Contaminated land remedial work needs to include suitable mitigation measures to
protect groundwater and this is covered in the associated contaminated land technical report.
Good site practice would be enforced via the provisions for generic mitigation described in
Appendix B and particular attention paid to measures related to refuelling, leaks and use of
drip trays in unprotected areas within the protection zones.
Construction of the sewer diversion by microtunnelling in the Chalk within the 400 day TTZ
poses significant risks to water quality at the abstraction since some turbidity increases in
groundwater are predicted and bentonite fluids or face conditioning fluids could also be
required. In the absence of detailed site investigation on ground and groundwater conditions,
no particular mitigation measures have been identified but a combination of careful selection
(to minimise impacts on groundwater) of appropriate machines, tunnelling methods and
fluids, close monitoring of fluid loss to formation and possibly scavenging may be required as
mitigation. The residual impact is assessed as remaining significant and a temporary supply
from an alternative source may also be needed as compensation to the owner. It is assessed
that the residual impact at the spray irrigation well (Id 142) would not be significant since the
water use is more tolerant of slight changes in turbidity and chemistry.
Permanent: The sidings and electrical switch yard would be constructed so as to avoid
pollution of the groundwater from train operations. The sidings lie on the outer SPZ to South
East Water’s source (Id 139). If, during detailed design, pollution of the SPZ is of concern,
then mitigation measures could include an impermeable membrane and any refurbished or
new piped drainage in the sections of track through the station and over the 400 day zones
would have oil interceptors added if they are not already present. The Crossrail trains will be
electrically powered rather than diesel and the potential for pollution is low. There would be
no significant residual impacts.
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Surface Water

None.
(iii)

Residual Impacts

The scale of the construction works, particularly the sewer diversion (AW/035), and the
sensitivity of the groundwater resource could lead to a significant residual impact on the
groundwater abstractions in terms of water quality. Consultation with the potentially affected
well owners is taking place and appropriate monitoring, mitigation and compensation
measures would be agreed as required. However, at this stage it cannot be predicted that
this would reduce the impact to non-significant levels at License 139. There would be a
minor, non significant impact on groundwater quality caused by soluble contaminants from
construction works and historic contaminated land migrating into the deep aquifer.

5.6

Route Window W24 – Maidenhead Railway Bridge

5.6.1

Scheme Description

The permanent works would comprise the introduction of overhead line equipment. This
would generally employ portal frames, although masts with cantilevers would be used over
Maidenhead Bridge. Some utility diversions on the bridge would be required to enable
installation of OHLE.
The route runs across the Thames floodplain on an embankment, with Brunel’s Grade II*
listed bridge carrying the line across the river itself.
The figure below shows the main features within the route window.
Figure 5.3: Route Window W24 – Maidenhead Railway Bridge
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Additional Description in Relation to Water Resources

A temporary scaffold access to the bridge may be required from the island north of the bridge
and from a mooring on the south side.
5.6.3

Baseline Data

The geology of route window W24 comprises Chalk, overlain by superficial deposits including
Floodplain Terrace gravels, alluvium and Taplow Terrace gravels. The superficial deposits
are approximately 5 to 8 m thick. 2003 Chalk groundwater levels in this area were
approximately 125 to 130 mATD, flowing in a south-easterly direction. The deep groundwater
quality is good.
There are no groundwater abstractions within the route window. An outer SPZ extends into
the north-east corner of the route window (Id 141, Chalk abstraction). The inner SPZ to
South East Water’s well at College Avenue (Id 138/139, Chalk abstractions) extends into the
north-western corner of the route window and the outer zone lies under the majority of the
route window.
There are five surface water crossings within the route window: the Jubilee River, Amerdon
Grove Ditch, the River Thames and two branches of Maidenhead Ditch. Maidenhead Ditch
has a GQA of C (fairly good) and a Grade 5 RQO. In this reach the River Thames has a
GQA of A (very good) and a Grade 2 RQO. The entire route window is located in the fluvial
Flood Zone 3 of the Thames.
There are no surface water abstractions within the route window. There are nine surface
water discharges. These are listed in the following table.
Table 5.4: Surface Water Discharges – Route Window W24
Reference
TEMP.0409
CTWC.0810
TEMP.1642
CTCU.0038
CNTD.0035
TEMP.2757
CASM.0456
CTCU.0404
CASM.0578

Licensee
Thames Water Utilities Ltd
Galleon Taverns Limited
Thames Water Utilities Ltd
Mrs J.C. Warbuton
Thames Water Utilities Ltd
Thames Water Utilities Ltd
Brian Sweby
Mr and Mrs J.R.A. Kennedy
Mr and Mrs Cornell

Discharge Point
Amerdon Grove Ditch
River Thames
River Thames
Ballast strata
Maidenhead Ditch
Maidenhead Ditch
River Thames
Gravel and Chalk strata
River Thames

Bray Meadows is the downstream of Maidenhead Ditch, approximately 650 m south of the
route alignment. Bray Meadows is an agricultural area of unimproved meadows adjacent to a
side channel of River Thames supporting a very uncommon type of grassland characteristic
of calcareous alluvium of the Lower Thames. The riverside vegetation includes nationally
scarce species.
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Baseline data relevant for route window W24 are summarised in the table below.
Table 5.5: Summary of Baseline - Route Window W24
Item

Subject

1a

Geology – Superficial
deposits

1b
2

Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers

6b

Other watercourses

7

River quality

5

Details

Id

Floodplain Terrace gravels,
alluvium and Taplow Terrace
gravels
Chalk
125 to 130 mATD (2003)

Drawing
1E0421-

W1E00-E00F-00305

Surface: Expected to be
good
Deep: Good
None
1 inner SPZ
138/139*
W1E00-E002 outer SPZs
138/139*, 141* F-00305
River Thames, two branches
W1E00-E00of Maidenhead Ditch
F-00205
Amerdon Grove Ditch
W1E00-E00F-00205
GQA: C (fairly good)
Maidenhead
RQO: Grade 5
Ditch
GQA: A (very good)
RQO: Grade 2
None
9

8
9

Surface water abstraction
Surface water discharge

10

Floodplains and flood levels Flood Zone 3

River Thames

(see Table 5.4) W1E00-E00F-00205
River Thames W1E00-E00F-00205

* Well not within the route window
5.6.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
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Surface Water

Temporary: Good site practice would be required for the electrification works to the Thames
Bridge to avoid polluted runoff to the river. The OHLE work and the temporary works on the
island and the mooring in the river to the south would be undertaken in the river buffer zone
and, therefore, approval from the Environment Agency would be required as specified in the
provisions for generic mitigation described in Appendix B. The risk is thought to be small due
to the limited works required. Good site practice would be enforced via the provisions for
generic mitigation described in Appendix B, leading to no significant residual impacts.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works. There
would be a minor, temporary, non significant impact caused by the potential for polluted
surface runoff to the River Thames from works to the Thames Bridge.

5.7

Route Window W23 – Taplow Station

5.7.1

Scheme Description

(i)

Overview

Crossrail would entail the introduction of overhead line equipment throughout the alignment
in this route window. At Taplow station, the safety implications of this electrification would
require that the parapets of the station footbridge be modified.
Platforms at Taplow station would be extended westwards by about 26 m to accommodate
Crossrail trains. The works would be undertaken from two worksites located respectively to
the north of the railway, just off Approach Road, and to the south of the railway, in the
western corner of the current carpark.
The route runs across the Thames floodplain on an embankment, much of it well vegetated,
returning to ground level at Taplow station.
The figure below shows the main features within the route window.
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Figure 5.4: Route Window W23 – Taplow Station

(ii)

Duration of Works

Platform extensions and footbridge works would take about four months to complete.
5.7.2

Additional Description Assumed for Water Resources Assessment

The existing canopy would be retained and a new lightweight canopy would be built to
extend over parts of platforms 3 and 4.
5.7.3

Baseline Data

The surface geology comprises superficial deposits (Taplow Terrace Gravels and Floodplain
Terrace Gravels). The superficial deposits are up to 8 m thick. Taplow Station itself lies on
the boundary between the Reading Formation and the underlying Chalk. The Thanet Sands
are not present. The Chalk is exposed at the surface in the west of the route window in a
small area of lower ground where no superficial deposits are present. 2003 Chalk
groundwater levels in this area were approximately 125 to 130 mATD with groundwater
flowing in a southerly direction.
There are no groundwater abstractions in the route window. Three outer SPZs extend into
the route window (Id 140, 141 and 145) but do not cross the route alignment.
The Roundmoor Ditch and associated fluvial floodplain is present in the south-east of the
route window. Roundmoor Ditch has a poor quality with a GQA of Grade F (bad), and a
grade 5 RQO. Maps indicate that some surface water features are present just east of the
station. The route alignment crosses Amerden Grove Ditch and the Jubilee River which are
in culverts approximately 900 m west of Taplow Station. Amerden Ponds are located
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immediately to the south of the route alignment. The south-west side of the route window lies
on the Flood Zone 3 of the Thames.
There are two surface water discharges within the route window: Both are licensed to
Thames Water Utilities Limited (TEMP.0409 and TEMP.1472) and discharge to Amerden
Grove Ditch. There are no surface water abstractions within the route window.
Baseline data relevant for route window W23 are summarised in the table below.
Table 5.6: Summary of Baseline - Route Window W23
Item

Subject

1a

Geology – Superficial
deposits

1b

Solid geology

2

Chalk groundwater levels

3

Groundwater quality

4

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers

5
6a

6b

7
8
9
10

Details

Id

Taplow Terrace gravels and
Floodplain Terrace Gravels
(Approx up to 8 m thick)
Reading Formation overlying
Chalk to east of Taplow
Station, Chalk to west
125 to 130 mATD (2003)

Drawing
1E0421-

W1E00-E00F-00305

Surface: Expected to be good
Deep: Expected to be good
None
3 outer SPZs

140*, 141*,
145*

Amerden Grove Ditch (defined
as main river in south of route
window only)
Other watercourses
Roundmoor Ditch
Amerden Ponds
Jubilee River
Taplow Lake
River quality
GQA: Bad (F)
Roundmoor
RQO: Grade 5
Ditch
Surface water abstraction
None
Surface water discharge
2
TEMP.0409,
TEMP.1472
Floodplains and flood levels Flood Zone 3
River
Thames

W1E00-E00F-00305
W1E00-E00F-00205
W1E00-E00F-00205

W1E00-E00F-00205
W1E00-E00F-00205

* Well not within the route window
5.7.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
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Groundwater

None.
(ii)

Surface Water

Temporary: Good site practice would be required for the station works to avoid runoff to the
surface waters in the area, specifically the wet area to the east of the station and Taplow
Lake, via existing drainage pipes or storm water sewers. Good site practice would be
enforced via the provisions for generic mitigation described in Appendix B, leading to no
significant residual impacts.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.8

Route Window W22 – Lent Rise

5.8.1

Scheme Description

Crossrail would entail the introduction of overhead line equipment throughout the alignment
in this route window.
The figure below shows the main features within the route window.
Figure 5.5: Route Window W22 – Lent Rise
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Baseline Data

In route window W22 superficial deposits (Brickearth, Taplow Terrace Gravels and floodplain
terraces) directly overlie the Reading Formation. The superficial deposits are expected to be
approximately 5 to 8 m thick. 2003 Chalk groundwater levels in this area were approximately
125 to 130 mATD flowing in a southerly direction. There are no groundwater abstractions
within the route window. Two outer SPZs (Id 140 and 145) extend into the south of the route
window but do not cross the alignment.
The Roundmoor Ditch and associated Flood Zone 3 are present in the south-west corner of
the route window. Roundmoor Ditch has a poor quality with a GQA of Grade F (bad), and a
grade 5 RQO. There are four surface water discharges within the route window: They are
licensed to Thames Water Utilities Ltd (TEMP.1318) discharging to Chalvey Ditch, Burnham
Tennis Association (CTWC.2902) discharging to gravel over Chalk, and two to Thames
Water Utilities Ltd (TEMP.0758 and TEMP.1286) discharging to Roundmoor Ditch. There are
no surface water abstractions within the route window.
Baseline data relevant for route window W22 are summarised in the table below.Table
5.7: Summary of Baseline - Route Window W22
Item

Subject

Details

1a

Geology – Superficial
deposits

1b

Solid geology

2

Chalk groundwater levels

3

Groundwater quality

4

6a
6b

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers
Other watercourses

7

River quality

8
9

Surface water abstraction
Surface water discharge

10

Floodplains and flood levels Flood Zone 3

5

Brickearth, Taplow Terrace
Gravels and floodplain
terraces
Reading Formation overlying
Chalk
125 to 130 mATD (2003)

Drawing
1E0421-

W1E00-E00F-00305

Surface: Expected to be good
Deep: Expected to be good
None
2 outer SPZs

140*, 145*

None
Roundmoor Ditch
GQA: Bad (F)
RQO: Grade 5
None
4

*) Well not within the route window
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Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.9

Route Window W21 – Burnham Station

5.9.1

Scheme Description

(i)

Overview

Crossrail would entail the introduction of overhead line equipment throughout the alignment
in this route window.
The island platform at Burnham station would be extended westwards by about 26 m to
accommodate Crossrail trains.
The works would be undertaken from one site at the western end of Sandringham Court,
adjacent to the railway, and a second northeast of the station bounded by Burnham Lane to
the east and Sandringham Court to the north.
The figure below shows the main features within the route window.
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Figure 5.6: Route Window W21 – Burnham Station

(ii)

Duration of Works

Platform extensions would take about four months to complete.
5.9.2

Additional Description Assumed for Water Resources Assessment

Foundations for the new platform extensions would be required to a depth of approximately
2 mBGL.
5.9.3

Baseline Data

In the route window superficial deposits (Brickearth, Taplow Terrace Gravels and floodplain
terraces) directly overlie the Reading Formation. Within this route window the superficial
deposits are approximately 7 to 8 m thick. 2003 Chalk groundwater levels in this area were
approximately 125 to130 mATD, with a regional direction of flow towards the south.
There are no groundwater abstractions within the route window. Two outer SPZs extend into
the route window but do not cross the alignment. A TTZ has been calculated for the Sara Lee
Chalk abstraction (Id 147). The results show that the edge of 400 day TTZ would extend into
the eastern part of route window, but it does not reach the alignment.
The alignment crosses Chalvey Ditch and the associated Flood Zone 3 some 225 m east of
Burnham Station. The Chalvey ditch has a chemical GQA of C (fairly good), and the RQO is
Grade 2. There is one licensed discharge in the route window (CTCU.0706). This is licensed
to Dr Peter Atherton and discharges to the gravel strata. There are no surface water
abstractions within the route window.

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

5-26

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

Cross London Rail Links Limited

Baseline data relevant for route window W21 are summarised in the table below.
Table 5.8: Summary of Baseline - Route Window W21
Item

Subject

Details

1a

Geology – Superficial
deposits

1b
2

Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a
6b
7

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers
Other watercourses
River quality

8
9

Surface water abstraction
Surface water discharge

10

Floodplains and flood levels Flood Zone 3

5

Id

Brickearth, Taplow Terrace
Gravels and floodplain
terraces
Reading Formation
125 to130 mATD (2003)

Drawing
1E0421-

W1E00-E00F-00305

Surface: Expected to be
good
Deep: Expected to be good
None
2 outer SPZs
1 nr 400 day TTZ
None
Chalvey Ditch
GQA: Fairly good (C)
RQO: Grade 2
None
1

149, 144*
147*

W1E00-E00F-00305

Chalvey Ditch

W1E00-E00F-00205

CTCU.0706

W1E00-E00F-00205
W1E00-E00F-00205

Chalvey Ditch

* Well not within the route window
5.9.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

Temporary: Good site practice would be required for the station works to avoid runoff to the
Chalvey Ditch via existing drainage pipes or storm water sewers. Good site practice would
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be enforced via the provisions for generic mitigation described in Appendix B, leading to no
significant residual impacts.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.10

Route Window W20 – Dover Road and Leigh Road Bridges

5.10.1

Scheme Description

(i)

Overview

Overhead line equipment would be introduced throughout the alignment in this route window.
In order to accommodate the OHLE, Leigh Road bridge would be replaced. The parapets of
Dover Road bridge would be raised.
The figure below shows the main features within the route window.
Figure 5.7: Route Window W20 – Dover Road and Leigh Road Bridges

Leigh Road bridge would be replaced with a new steel single 25 m span bridge. Utilities
would be diverted across a temporary utilities bridge while the main works take place. They
would involve the removal of the existing arches, pier and abutments, followed by piling for
the new abutments to a depth of about 20 m. The new steel structure would then be
installed.
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Duration of Works

The works at Dover Road bridge would take a little over two months to complete. The main
works at Leigh Road Bridge would be completed in about six months.
5.10.2

Additional Description Assumed for Water Resources Assessment

At both bridges any existing drainage affected by the work would be protected, altered or
reinstated to ensure it is kept in working order.
5.10.3

Baseline Data

In route window W20 superficial deposits (Brickearth, Taplow Terrace Gravels and floodplain
terraces) directly overlie the Reading Formation. The superficial deposits are expected to be
approximately 5 to 8 m thick. 2003 Chalk groundwater levels in this area were approximately
125 to 130 mATD, with groundwater flowing in a southerly direction. There is one Chalk
groundwater abstraction within the route window (Id 147). This is licensed to Sara Lee
Household and Pers’l Care for general cooling.
Three outer SPZs extend into the route window (Ids 149, 150 and 144). A TTZ has been
calculated for the Sara Lee abstraction (Id 147). The 400 day SPZ for abstraction Id 150
crosses the route alignment.
Chalvey Ditch and the Flood Zone 3 runs across the south-west corner of the route window
(described in W24). There are two surface water discharges within the route window. One is
licensed to Dr Peter Atherton (CTCU.0706) discharging to the gravel strata (see also route
window W24), and the other is licensed to Sara Lee H&P.C UK Ltd (CNTW.0873) and
discharges into Chalvey Ditch. There are no surface water abstractions within the route
window.
Baseline data relevant for route window W20 are summarised in the table below.
Table 5.9: Summary of Baseline - Route Window W20
Item

Subject

1a

Geology – Superficial
deposits

1b

Solid geology

2

Chalk groundwater levels

3

Groundwater quality

4

Groundwater abstractions
and protected rights
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Details
Brickearth, Taplow Terrace
Gravels and Floodplain
Terraces (approximately 5 to
8 m thick)
Reading Formation overlying
Chalk
Approx 125 to 130 mATD
(2003)
Shallow: potentially
contaminated
Deep: Good
1
147
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Item

Subject

Cross London Rail Links Limited

Details

5

Groundwater protection
zones

1 nr 400 day TTZ
3 outer SPZ

6a
6b

Main Rivers
Other watercourses

None
Chalvey Ditch

7

River quality

8
9

Surface water abstraction
Surface water discharge

GQA: Fairly good (C)
RQO: Grade 2
None
2

10

Floodplains and flood levels Flood Zone 3

Id
147
149*, 150*,
144*

Drawing
1E0421W1E00-E00F-00304

W1E00-E00F-00204
Chalvey Ditch

CTCU.0706,
W1E00-E00CNTW.0873
F-00204
Chalvey Ditch W1E00-E00F-00204

* Well not within the route window
5.10.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: The Thames Water Utilities potable water source (Id 144) could potentially be
affected by the works, since the associated outer SPZ passes under the Leigh Road Bridge
worksite. Any persistent soluble contaminants from the construction works in the superficial
gravels could potentially migrate into the Chalk. However, the low permeability nature of the
Reading Formation and natural attenuation and dilution would reduce any effect on the
abstraction. There would be no significant impact. Good site practice would be required as
enforced by the provisions for generic mitigation described in Appendix B. Consultation with
the well owner is taking place and appropriate monitoring, mitigation and compensation
measures would be agreed as required.
Permanent: None.
(ii)

Surface Water

None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.
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5.11

Route Window W19 – Stoke Poges Lane Bridge

5.11.1

Scheme Description

(i)

Overview

New overhead line equipment would be introduced throughout the alignment in this route
window. In order to accommodate the OHLE, bridge modifications would be required.
The figure below shows the main features within the route window.
Figure 5.8: Route Window W19 – Stoke Poges Lane Bridge

At Stoke Poges Lane, the road bridge would be raised to provide sufficient clearance for
OHLE. Following the removal of the road surface and the diversion of utilities onto the
existing footbridge, the road bridge would be jacked up and new bed stones/bearings would
be installed before the bridge is lowered to its final position on these. The parapets of both
the road bridge and the footbridge would then be raised. Works would be undertaken from a
site on each side of the bridge: one to the northeast on an existing industrial site, and
another to the southwest in Salt Hill Park.
At Farnham Road bridge, the parapets would be raised and the track would be lowered
slightly beneath the bridge. Works would be undertaken from the carpark to the southwest of
the bridge, and from a second worksite located to the immediate northwest of the bridge, just
off Malton Avenue.
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Duration of Works

The works to Stoke Poges Lane bridge would take place over a period of about eight
months. At Farnham Road bridge the parapet works would take place over a total period of
about two months. The track lowering would take about five weeks to complete.
5.11.2

Additional Description Assumed for Water Resources Assessment

At Farnham Road Bridge, the tracks would need to be lowered over a distance of
approximately 380 m and the parapets raised for safety reasons to provide clearance for the
overhead cables. The maximum lowering is 180 mm. Track lowering by 100 mm or more
would be undertaken by excavating to reduce levels and then reinstating the track. At both
bridges any existing drainage affected by the work would be protected, altered or reinstated
to ensure it is kept in working order.
5.11.3

Baseline Data

The geology of route window W19 comprises superficial deposits (including Taplow Terrace
Gravels and Brickearth) overlying the Reading Formation. The superficial deposits in this
area are likely to be between 4 to 8 m thick. The 2003 Chalk groundwater level was
approximately 130 mATD, with a regional gradient towards the south.
There are two groundwater abstractions within the route window. Both are licensed to
GlaxoSmithKline for non-evaporative cooling, however, one abstracts from the river gravels
(Id 150), and the other from the Lower Greensand (Id 151). The entire route window lies on
an outer SPZ (Ids 150 and 144), with the area to the east of Salt Hill Stream (including Stoke
Poges Lane bridge) on an inner SPZ (Id 150).
Salt Hill Stream and the associated Flood Zone 3 crosses under the route alignment between
Farnham Road and Stoke Poges Lane. A minor ditch runs just north of the alignment and the
Farnham Road Bridge worksites. Salt Hill Stream has a GQA of C (fairly good), and a Grade
4 RQO. There are no surface water abstractions or discharges within the route window.
Baseline data relevant for route window W19 are summarised in the table below.
Table 5.10: Summary of Baseline - Route Window W19
Item
1a

Subject

1b

Geology – Superficial
deposits
Solid geology

2

Chalk groundwater levels

3

Groundwater quality

4

Groundwater abstractions
and protected rights
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Taplow Terrace Gravels and
Brickearth
Reading Formation overlying
Chalk
Approx 130 mATD in 2003
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Deep: expected to be good
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Item
5
6a
6b
7
8
9
10

Subject

Cross London Rail Links Limited

Details

Groundwater protection
zones
Main Rivers
Other watercourses

1 inner SPZ
2 outer SPZs
None
Salt Hill Stream
Minor tributary
River quality
GQA: C (fairly good)
RQO: Grade 4
Surface water abstraction
None
Surface water discharge
None
Floodplains and flood levels Flood Zone 3

Id
150
150, 144*

Drawing
1E0421W1E00-E00F-00304
W1E00-E00F-00204

Salt Hill
Stream

Salt Hill
Stream

W1E00-E00F-00204

* Well not within the route window
5.11.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: The GlaxoSmithKline abstraction from the Lower Greensand (Id 151) is
protected by a thick layer of Gault Clay and would not be at risk from any works for Crossrail
as discussed in Section 5.4.
Good site practice would be important to avoid any pollution of the shallow groundwater due
to the proximity of the GlaxoSmithKline abstraction from the superficial deposits (Id 150).
This well is situated 200 m from Stoke Poges Lane Bridge, and 1100 m from Farnham Road
Bridge. Stoke Poges Lane Bridge would be on the inner SPZ to this well. The works in the
SPZ do not include extensive ground works and filtration and dilution in the shallow aquifer
would reduce the risk of any water quality impacts at the well. Nevertheless, good practice
would be enforced via the provisions for generic mitigation described in Appendix B and it is
assessed that there would be no significant residual impacts. Consultation with the
potentially affected well owner is taking place and appropriate monitoring, mitigation and
compensation measures would be agreed as required.
All sites also lie on the outer SPZ for Chalk abstraction Id 144. Locally contaminated land or
groundwater may be associated with past rail activities on the sites. However, the low
permeability nature of the Reading Formation and natural attenuation and dilution in the deep
aquifer would reduce any effect on the abstraction significantly. If necessary, the scope of the
contaminated land and geotechnical site investigations would include consideration of
deeper boreholes to confirm the presence of low permeable strata of significant thicknesses
to provide a sufficient barrier to migration of polluted water. Contaminated land remedial work
needs to include suitable mitigation measures to protect groundwater and this is covered in
the associated contaminated land technical report. Good practice would be enforced via the
provisions for generic mitigation described in Appendix B and it is assessed that there would
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be no significant residual impacts. Consultation with potentially affected well owner is taking
place and appropriate monitoring, mitigation and compensation measures would be agreed
as required.
Permanent: For any refurbished or new piped drainage in the sections of lowered track the
precautionary measure of oil interceptors would be considered if they are not already present
due to the proximity of the GlaxoSmithKline abstraction from the superficial deposits (Id 150).
The risk of track drainage affecting water quality in the Chalk aquifer is assessed to be low
since the Reading Formation are present. There would be no residual impacts.
(ii)

Surface Water

None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.12

Route Window W18 – Slough Station

5.12.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

upgrading of Slough station including a new bay platform, platform extensions and
modifications to the ticket halls;

•

a new footbridge at the western end of the station with lift access to all platforms;

•

provision of a Slough goods loop; and

•

introduction of overhead line equipment throughout, and changes to three road
bridges to accommodate this.

The figure below shows the main features within the route window.
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Figure 5.9: Route Window W18 – Slough Station

(ii)

Slough Station

The ticket hall on platform two would be rearranged to accommodate the ticket gates that
would be relocated from the platform. The ticket hall on platform five would be extended to
allow sufficient space for additional ticket gates and retail facilities.
A new 80 m long bay platform for terminating service from Reading would be constructed at
the western end of platform five. A 95 m extension at the eastern end of platform five would
require platform six to be filled in. Other platforms would be extended westwards by between
26 m and 57 m to accommodate Crossrail trains. The Windsor Branch track would be
realigned southwards and platform one would be widened. The platform canopy over
platform five, which forms part of the curtilage of the listed station, would be replaced with a
new modern canopy that would accommodate the overhead line equipment.
A new 40 m long passenger bridge would be constructed at the west end of the station. The
existing listed footbridge that spans the centre of the station would be refurbished and
retained for staff and emergency access only.
(iii)

Bridge Works

Works would be undertaken at the following bridges.
•

William Street bridge: alterations would be made to the parapets of this bridge,
located at the west end of Slough station.

•

Wexham Road bridge: its brick arch span over the main lines would be removed and
reconstructed to provide sufficient clearance for OHLE, and alterations would be
made to the parapets.
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Uxbridge Road bridge: the parapets of this bridge would be replaced.
Slough Goods Loop

The existing eastbound goods loop between Farnham Road and Slough station would
become the new eastbound relief line. The new two-way loop with high-speed junctions at
each end would be formed from the existing eastbound relief line and would be located
between the westbound relief line and the new eastbound relief line.
Works to the loop would be undertaken within railway land.
(v)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
approximate duration of each element of works at Slough is as follows:
•

Slough station: twelve months;

•

William Street bridge: two and half months;

•

Wexham Road bridge: ten months;

•

Uxbridge Road bridge: three and half months; and

•

track alterations for Slough goods loop: six months.

5.12.2

Additional Description Assumed for Water Resources Assessment

At Slough Station new canopy, platform and foul/surface water drainage to the new facilities
would be required. It is assumed (A.W.3) that the drainage would be connected to the
existing system.
At Wexham Road Bridge, piling would be required to stabilise the south abutment, together
with grouting of the buried arch.
5.12.3

Baseline Data

The geology of route window W18 comprises superficial deposits (Brickearth and Taplow
Gravels) underlain by London Clay in the east. The dip of the strata results in the Reading
Formation underlying the superficial deposits at Slough Station and to the west of the station.
Four boreholes in the vicinity of Slough record the thickness of the superficial deposits to be
between 2 to 8 m thick. One of these boreholes is located at an engine shed at Slough
Station. Here the thickness of the superficial deposits is 4.4 m and the London Clay is not
present.
2003 Chalk groundwater levels in this area were likely to be approximately 130 mATD. There
is one groundwater abstraction licensed to GlaxoSmithKline for non-evaporative cooling
abstracting from the lower greensand (Id 151). The TTZ for the abstraction from the Lower
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Greensand (LGS) has not been estimated since it is protected by the overlying impermeable
Gault Clay. However, the inner and outer SPZs associated with another GlaxoSmithKline
abstraction to the west of the window (Id 150) covers the western part of the window. The
entire route window also lies on an outer SPZ associated with Thames Water Utilities Public
Water Supply Chalk source in Datchet (Id 144). None of the bridges within the route window
lie on the inner SPZ, but all are located on an outer SPZ.
The route alignment crosses Datchet Common Brook and the associated Flood Zone 3 at the
Uxbridge Road (A412). It has a chemical GQA of C (fairly good) and a Grade 3 RQO. The
Grand Union Canal (Slough arm) flows across the north-east corner of the route window
(described in W20). There is one discharge into the canal within the route window; this is
licensed to Thames Water Utilities Ltd (TEMP.1690). There are no surface water
abstractions within the route window.
Baseline data relevant for route window W18 are summarised in the table below.
Table 5.11: Summary of Baseline - Route Window W18
Item

Subject

Details

1a

Geology – Superficial
deposits

Brickearth and Taplow
Gravels

1b

Solid geology

2

Chalk groundwater levels

London Clay in east,
Reading Formation in west
Approx 130 mATD (2003)

3

Groundwater quality

4

6a
6b

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main rivers
Other watercourses

7

River quality

5

Surface: Potentially
contaminated
Deep: Expected to be good
1 abstraction license
1 inner SPZ
2 outer SPZs
None
Grand Union Canal
Datchet Common Brook
GQA: Fairly good (C)
RQO: Grade 3
GQA: Poor (E)
RQO: Grade 4
None
1

8
9

Surface water abstraction
Surface water discharge

10

Floodplains and flood levels Flood Zone 3
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* Well not within the route window
5.12.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: The GlaxoSmithKline abstraction from the Lower Greensand (Id 151) would not
be impacted by the works since it is protected by the Gault Clay.
Good site practice would be important to avoid any pollution of the shallow groundwater due
to the proximity of the GlaxoSmithKline abstraction from the superficial deposits (Id 150).
This abstraction is situated at a distance of approximately 420 m west of William Street
Bridge, and 570 m from Slough Station. Filtration and dilution in the shallow aquifer would
reduce considerably the risk of any water quality impacts at the well.
All worksites are also on an outer SPZ to the abstraction well Id 144. Locally contaminated
land or groundwater may be associated with past rail activities on the sites. If necessary, the
scope of the contaminated land and geotechnical site investigations would include
consideration of deeper boreholes to confirm the presence of low permeable strata of
significant thicknesses to provide a sufficient barrier to migration of polluted water.
Contaminated land remedial work needs to include suitable mitigation measures to protect
groundwater and this is covered in the associated contaminated land technical report.
Appropriate foundation design, the low permeability nature of the Reading Formation and
natural attenuation and dilution would reduce any effect on the deep abstraction significantly.
Good practice would be enforced via the provisions for generic mitigation described in
Appendix B and it is assessed that there would be no significant residual impacts.
Consultation with potentially affected well owners is taking place and appropriate monitoring,
mitigation and compensation measures would be agreed as required.
Permanent: None.
(ii)

Surface Water

None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.
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5.13

Route Window W17 – Middlegreen Road, St Mary’s Road & Trenches
Bridges

5.13.1

Scheme Description

(i)

Overview

New overhead line equipment would be provided along the Crossrail route. In order to
accommodate the OHLE, bridge modifications would be required. The brick arches of both
Middlegreen Road (Langley Down) bridge and St. Mary’s Road (Church Lane) bridge would
be demolished and replaced with new bridge decks. Trenches footbridge would be partially
demolished and a new two-span steel superstructure erected.
The figure below shows the main features within the route window.
Figure 5.10: Route Window W17 – Middlegreen Road, St Mary’s Road & Trenches
Bridges

At Middlegreen Road bridge utilities would first be diverted across a temporary utilities
bridge. The main bridge works would involve demolition of the brick arches, installation of
new precast concrete arch units, in-fill and concreting over the arch units, provision of new
parapets, reinstatement of track ballast, re-laying of utilities and finishing works. Works would
be undertaken from a site on the northwest corner of the bridge.
At St. Mary’s Road bridge a temporary pedestrian/services bridge would be provided before
the existing bridge is demolished. Construction of the new bridge would then involve
provision of the piers and the south abutment, prior to the installation of bedstone units and
concrete beams. Finishing works would include the provision of bridge decks and parapets.

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

5-39

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

Cross London Rail Links Limited

On completion, the temporary bridge would be removed. Works would be undertaken from a
site on the southwest corner of the bridge.
Demolition of the existing superstructure at Trenches bridge would be undertaken, while
retaining the brick abutments and pier. Bedstone units would then be cast into place before
the new bridge is lifted into position and finishing works are completed.
(ii)

Duration of Works

Middlegreen Road bridge works would take about three and half months to complete. St.
Mary’s Road bridge works would take about seven months to complete. Trenches footbridge
works would take a little over six months to complete.
5.13.2

Additional Description Assumed for Water Resources Assessment

The existing foundations for the bridges would be retained but new supporting foundations
would be required with excavations to a depth of 1.5 mBGL.
The worksites to Middlegreen Road Bridge and Trenches Footbridge would be on the
northern side of the alignment close to the Grand Union Canal.
5.13.3

Baseline Data

The geology of route window W17 comprises Brickearth and gravels overlying London Clay.
2003 Chalk groundwater levels were approximately 130 mATD. There are no groundwater
abstractions within the route window. However, almost the entire route window lies on an
outer SPZ associated with a Thames Water Utilities public water supply Chalk source
(Id 144) situated approximately 2100 m south of Slough Station. A TTZ has been calculated
for an abstraction from the Chalk immediately to the north of the route window (Id 146). The
400 day TTZ extends into the route window but is 500 m away from the route alignment.
The Grand Union Canal (Slough Arm) passes through the route window, running north of the
route alignment. At its closest point (at Langley Church Lane (St Mary’s Road) Bridge) the
canal is 70 m north of the railway. In this reach the Grand Union Canal has a GQA of E
(poor), and a Grade 4 RQO. The route alignment also crosses Datchet Common Brook
(described in W18) at the western edge of the window. Horton Brook passes through the
north-east of the route window (see route window W16). There are no surface water
abstractions or discharges within the route window.
Baseline data relevant for route window W17 are summarised in the table below.
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Table 5.12: Summary of Baseline - Route Window W17
Item
1a

Subject

1b
2

Geology – Superficial
deposits
Solid geology
Chalk groundwater levels

3

Groundwater quality

4

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main rivers
Other watercourses

5
6a
6b

7
8
9
10

Details

Id

Drawing
1E0421-

Brickearth and gravels
London Clay
Approx 130 mATD (2003)

W1E00-E00F-00304

Shallow: expected to be
good
Deep aquifer: expected to
be good
None

1 outer SPZ
1 400 day TTZ
None
Grand Union Canal,
Horton Brook,
Datchet Common Brook
River quality
GQA: Poor (E)
RQO: Grade 4
Surface water abstraction
None
Surface water discharge
None
Floodplains and flood levels Flood Zone 3

144*
146*

W1E00-E00F-00304

Slough Arm

W1E00-E00F-00204

Grand Union
Canal

Horton Brook

W1E00-E00F-00204

* Well not within the route window
5.13.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: The worksites are within the outer source protection zone to the Thames water
Chalk source (Id 144). The London Clay is assumed (A.W.4) to be of sufficient thickness to
provide a barrier and medium for natural attenuation for any contaminated water generated
by the works. Therefore, no impacts are considered likely.
Permanent: None.

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

5-41

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

(ii)

Cross London Rail Links Limited

Surface Water

Temporary: Good site practice would be required for the bridge works to avoid runoff to the
Grand Union Canal via existing drainage pipes or storm water sewers. Good site practice
would be enforced via the provisions for generic mitigation described in Appendix B, leading
to no significant residual impacts.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.14

Route Window W16 – Langley Station

5.14.1

Scheme Description

(i)

Overview

New overhead line equipment would be provided along the Crossrail route. Relief line
platforms at Langley Station would be extended eastwards by about 42 m to accommodate
Crossrail trains. The down main platform would be extended eastwards by 20 m to allow for
its use by five-car Crossrail trains during designated maintenance periods for the relief lines.
In addition, some track works would also be required to the east of Langley station, with the
provision of a new junction for the Langley-West Drayton loop scheme (see Route Window
W15).
A new feeder station (Slough feeder station) would be required to supply the main power to
the railway. This would be located at a strategic location adjacent to high voltage power
supplies, on the north side of the railway north of Darwin Road.
The figure below shows the main features within the route window.
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Figure 5.11: Route Window W16 – Langley Station

The station works would be undertaken from a worksite located within the vacant oil terminal
on the north side of the station.
The worksite for the track work would be located within the existing railway boundary.
To the east of the station, the existing disused freight loop located on the north side of the
line would be upgraded to passenger line standard and returned to regular use following its
extension eastwards from Langley East Junction to connect with the Iver-West Drayton
Goods Loop at Dog Kennel Bridge (see Route Window W15). Some widening of the
embankment at Chequer Bridge and realignment of Horton Brook would take place in this
route window, although most of the work would be carried out in Route Window W15 (see
Route Window W15 for further details).
(ii)

Duration of Works

Platform extensions and subsequent drainage, lighting and finishing works, as well as rail
systems and track work would take about one year and one month to complete.
5.14.2

Baseline Data

The geology of the route window comprises Brickearth and Taplow Gravels, approximately
6 to 8 m thick, overlying London Clay. Groundwater is likely to be encountered in the
superficial deposits at approximately 3 m below ground level.
The 2003 Chalk groundwater levels in this area were approximately 130 mATD. There is one
abstraction from the Chalk (Id 155) within the route window. This is licensed to Iver Golf and
Leisure Centre Ltd for spray irrigation. The TTZ for this well has not been defined. An outer
SPZ extends into the western side of the route window and crosses the alignment (Id 144).
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The alignment crosses Horton Brook and the associated Flood Zone 3 around 750 m to the
east of Langley Station as described in W15. The Grand Union Canal (Slough Arm) flows
parallel to the alignment between 100 and 300 m to the north. In this reach it has a GQA
score of E (poor), and a Grade 4 RQO.
There are two surface water discharges within the route window. The first, CTCR.2044, is
licensed to Total Oil Great Britain Limited, and discharges into Horton Brook. The second,
CANM.0190, is licensed to Totalfina Great Britain Limited and discharges to land via reinjection wells. There is one surface water abstraction from Horton Brook 1500 m
downstream of the route alignment. It is licensed to Richings Golf Park & CC Ltd for irrigation
purposes (28/39/28/0522).
Baseline data relevant for route window W16 are summarised in the table below.
Table 5.13: Summary of Baseline - Route Window W16
Item

Subject

Details

1a

Geology – Superficial
deposits

1b
2

Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a
6b

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main rivers
Other watercourses

7

River quality

8
9

Surface water abstraction
Surface water discharge

10

Floodplains and flood levels Flood Zone 3

5

Sands, gravels and clayey
soils, up to 6 m below
ground level
London Clay
Approx 130 mATD (2003)
Shallow: potentially
contaminated
Deep aquifer: expected to
be good
1
1 outer SPZ
Not defined for Id 155.
None
Grand Union Canal
Horton Brook
GQA: Poor (E)
RQO: Grade 4
GQA: Fairly good (C)
RQO: Grade 3
1
2

* Not within route window
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Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

Temporary: Good site practice would be required for worksites along the alignment to avoid
runoff to the Grand Union Canal via existing drainage pipes or storm water sewers. Good site
practice would be enforced via the provisions for generic mitigation described in Appendix B,
leading to no significant residual impacts.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.15

Route Window W15 – Dog Kennel Bridge

5.15.1

Scheme Description

(i)

Overview

A new single track relief line would be constructed on the northern side of the alignment over
about 1.2 km between Chequer bridge (in Route Window W16) and Dog Kennel bridge. This
would link the existing freight lines that exist to the west and east, so creating a continuous
loop between Langley and West Drayton stations and providing additional capacity both for
freight and passenger trains by increasing the route from four tracks to five along this
section. To accommodate this additional track, the embankment between Chequer bridge
and Dog Kennel bridge would be widened by approximately 7 m.
The figure below shows the main features within the route window.
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Figure 5.12: Route Window W15 – Dog Kennel Bridge

(ii)

Chequer Bridge

At Chequer bridge, a new single track railway bridge would be built to the north of the
existing structure to carry the new track over Hollow Hill Lane/Market Lane east of Langley.
Piled foundations and abutments would be constructed and plinths installed before the new
bridge superstructure is erected.
Works at the bridge would be undertaken from a site that extends between Hollow Hill Lane
and Dog Kennel bridge, located to the north of the railway.
The works at Chequer bridge would need to be preceded by the diversion of two gas mains
and an oil pipeline, which are currently located in the vicinity of the most easterly bridge
support. This would require an initial 10 month period of trench digging, pipe laying and
backfilling. Works would be undertaken from a separate worksite.
(iii)

Dog Kennel Bridge

Dog Kennel bridge would be demolished. Works would be undertaken from worksites located
on the north and south sides of the bridge, adjacent to the railway. The materials generated
from demolition of the existing brick arch would be taken away by road.
(iv)

Duration of Works

The works to Chequer bridge would take about one year and one month. Demolishing of Dog
Kennel bridge would take about three months to complete.
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Additional Description Assumed for Water Resources Assessment

New drainage would be required for the new sections of tracks.
Piling would be required for the construction of the Chequer bridge, on the northern side of
the existing track; this may extend into the London Clay, up to 30 mBGL. The embankments
at the bridge would be widened. The Horton Brook culvert to the west of Chequer Bridge
would have to be extended and the brook would have to be moved to the north. The culvert
would be kept straight and extended only enough to bring it out of the embankment, and the
open watercourse upstream diverted to meet the new culvert entry point.
The proposed work on Chequer Bridge requires the diversion (AW/031, AW/032 and
AW/033) of two gas pipelines and one oil pipeline and a new undertrack crossing to
accommodate them. It is proposed to use 240 m of 760 mm diameter, 240 m of 600 mm
diameter, and 240 m of 150 mm steel pipes, installed under the railway using pipe jacks.
Excavations would be from 2 m to 2.5 m deep. Three sections of existing pipeline, each
200 m long, would be decommissioned and grouted. Appendix G contains details of utility
works in relation to water resources.
5.15.3

Baseline Data

The geology of the route window comprises Boyn Hill Gravel and Brickearth (thickness
approximately 1 to 5 m) underlain by London Clay (thickness approximately 25 m). The
superficial deposits have been eroded away in a narrow ‘valley’ leading southwards to
Horton Brook. 2003 Chalk groundwater levels in this area were approximately 130 to
125 mATD. There are no groundwater abstractions within the route window.
Horton Brook and the associated Flood Zone 3 cross the alignment 750 m to the east of
Langley Station at Market Lane. The Brook appears to be culverted at the crossing. Horton
Brook has a GQA score of C (fairly good), and a Grade 3 RQO. The Grand Union Canal
(Slough Arm) flows parallel to the alignment between 200 and 400 m to the north. In this
reach it has a GQA score of E (poor), and a Grade 4 RQO.
There are no surface water abstractions or discharges in the route window.
Baseline data relevant for route window W15 are summarised in the table below.
Table 5.14: Summary of Baseline - Route Window W15
Item

Subject

1a

Geology – Superficial
deposits

1b
2

Solid geology
Chalk groundwater levels

3

Groundwater quality
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Item

4
5
6a
6b
7

8
9
10

Subject

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers
Other watercourses

Cross London Rail Links Limited

Details

Drawing
1E0421-

Deep aquifer: expected to be
good
None
None

None
Grand Union Canal
Horton Brook
River quality
GQA: Poor (E)
RQO: Grade 4
GQA: Fairly good (C)
RQO: Grade 3
Surface water abstraction
None
Surface water discharge
None
Floodplains and flood levels Flood Zone 3

5.15.4

Id

Slough Arm

W1E00-E00F-00203

Grand Union
Canal
Horton Brook

Horton Brook W1E00-E00F-00203

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

Temporary: There would be a temporary loss of flood storage capacity while the Horton
Brook channel and the culvert are being remodelled but this is assessed as not being
significant since the in-channel works would be of short duration and would overtop if an
extreme flood occurred.
Good site practice would be implemented to avoid significant pollution of Horton Brook and
ditches. The Horton Brook has a fairly good water quality. The main specific risk is that there
will be some silt movement and discolouration of the water due to works in the channel. An
additional risk is that contamination may be mobilised from ground breaking works in land
currently assessed as being polluted by past rail construction work. Contaminated land
remedial work needs to include suitable mitigation measures to protect groundwater and this
is covered in the associated contaminated land technical report. Good practice would be
enforced via the provisions for generic mitigation described in Appendix B and, therefore,
there would be no significant residual impacts.
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Good site practice would also be required along the worksite for the track widening to avoid
runoff to the Grand Union Canal or Horton Brook via existing drainage pipes or storm water
sewers. This is of special concern as the widening of the embankment is likely to leave
exposed earth works. Good practice would be enforced via the provisions for generic
mitigation described in Appendix B and, therefore, there would be no significant residual
impacts.
Permanent: A Flood Risk Assessment has been carried out as presented in Appendix H. It
is estimated that the proposed widening of the embankments at Chequer Bridge would
reduce the flood storage of the Horton Brook floodplain by some 715 m³ during the
100yr+20% flood event. This effect could be mitigated as there is space to the north of the
site and to the west of Hollow Hill Lane where excavation could be carried out to provide
compensatory storage.
The minor headloss due to lengthening the culvert would be mitigated by hydraulic works to
minimise the headloss at entry and exit to the culvert.
It is therefore assessed that there are no residual hydraulic crossing or floodplain related
impacts at this site, if these mitigation measures are carried out.
Drainage from the new area of tracks would be discharged to sewer or, possibly, to ground
depending on the outcome of the consultation and detailed design. If discharge was drained
to sewer this would lead to a slight decrease in sewer capacity. There would be no significant
residual impacts.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works. There
would be a minor, temporary, non significant residual impact on surface water bodies within
the route window caused by contaminated surface runoff.

5.16

Route Window W14 – Iver Station

5.16.1

Scheme Description

(i)

Overview

The permanent works would comprise the provision of overhead line equipment along the
Crossrail route.
At Iver station, a new ticket office would be provided on the site of the existing facility.
Platforms two, three and four at Iver station would be extended eastwards by about 30 m to
accommodate Crossrail trains. Platform four would be converted to an island platform: its
north side would be reconstructed to create the new platform five; this would serve the new
relief line (see route windows W16 and W15), created at Iver station by upgrading the
existing freight loop and realigning it slightly northwards. Works at the station would be
undertaken from a site off the Thorney Lane access road to the immediate north of the
railway and northwest of the station.
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In order to accommodate the OHLE, Thorney Lane road bridge would be replaced with a
new steel structure immediately to its east, constructed using piled foundations and
abutments. Thorney Lane South and associated roads would be realigned and modified as
necessary. This work would be undertaken before the existing bridge is demolished. The
bridge works would be undertaken from three main worksites: one immediately south of the
railway and southeast of the existing bridge; one north of the railway and northeast of the
existing bridge; and one north of the railway and northwest of the existing bridge.
A new feeder station (Iver feeder station) would be required to supply the main power to the
railway. This would be located at a strategic location adjacent to high voltage power supplies,
on the north side of the railway, adjacent to the Iver water treatment works, east of the M25.
The figure below shows the main features within the route window.
Figure 5.13: Route Window W14 – Iver Station

(ii)

Duration of Works

In total, works at Iver station, including the trackworks, would take about one year and seven
months to complete.
The works to Thorney Lane road bridge would take approximately one year and three
months to complete.
5.16.2

Additional Description Assumed for Water Resources Assessment

At Iver Station, the railway tracks and four platforms lie within a deep cutting, approximately 3
to 4 m below the southern entry road level. The new platform would be constructed as a solid
construction enabling the reuse of some materials for fill. Foundations are likely to be up to
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1 mBGL. New canopies are likely to be provided and it is assumed (A.W.3) that the drainage
from this would be connected to the existing drainage system. A temporary worksite would
be required on agricultural land to the south of the alignment.
5.16.3

Baseline Data

The geology of the route window consists of superficial deposits (including alluvium, Taplow
Gravels, Boyn Hill Gravel and Brickearth), underlain by the London Clay. The superficial
deposits in this area are likely to be between 1 and 5 m thick. The London Clay is
approximately 25 m thick. In 2003 the Chalk groundwater levels in this area were
approximately 120 to 130 mATD. The deep aquifer groundwater quality in this area is likely
to be good. There are no groundwater abstractions within the route window.
The Grand Union Canal (Slough Arm) flows through the route window, parallel to the
alignment. At Iver Station, the canal is approximately 470 m to the north. The alignment
passes into the western part of the River Colne valley. There are two surface water crossings
within the route window: Colne Brook and the River Colne. The east of the route window is
located within the Flood Zone 3. The defended flood levels have been obtained from the
Environment Agency as described in Appendix H.
The Grand Union Canal (Slough Arm) has a GQA score of E (poor), and a Grade 4 RQO. At
this location the Colne Brook has a chemical GQA score of B (good) and a Grade 3 RQO.
The River Colne has a GQA score of A (very good) and a Grade 3 RQO.
There are three surface water discharges within the route window. One discharges into the
Taplow Gravels and is licensed to Colneway Ltd (CTWC.0137). The other two discharge into
Colne Brook and are licensed to Three Valleys Water Plc (CNTM.0376) and Thorney Court
Management Company Ltd (CATM.3069).
There are eight surface water abstractions within the route window. One abstracts from
Colne Brook and is licensed to Grundon Leisure Limited for spray irrigation (28/39/28/0510).
Seven other surface water abstractions are located from between 1.7 to 7 km downstream of
the route alignment. They all abstract from the Colne or Colne Brook for irrigation or make-up
water (license numbers: 28/39/28/0301 (4), 28/39/28/0520 (2) and 28/39/28/0530 (1)). The
Ramsar site Wraysbury Reservoir is located 5 km downstream of the route alignment along
the River Colne.
Baseline data relevant for route window W14 are summarised in the table below.
Table 5.15: Summary of Baseline - Route Window W14
Item

Subject

1a

Geology – Superficial
deposits

1b

Solid geology
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Subject
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Details

2

Chalk groundwater levels

125 to 130 mATD (2003)

3

Groundwater quality

4

6a

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers

Shallow: potentially
contaminated
Deep aquifer: expected
to be good
None

6b

Other watercourses

7

River quality

5

Drawing
1E0421W1E00-E00F-00303

None

8

Surface water abstraction

Colne Brook
River Colne
Grand Union Canal
Horton Brook
GQA: Poor (E)
RQO: Grade 4
GQA: Fairly good (B)
RQO: Grade 3
GQA: Very Good (A)
RQO: Grade 3
8

9

Surface water discharge

3

10a Floodplains

Flood Zone 3

10b Flood levels

126 mATD

5.16.4

Id

Slough Arm

W1E00-E00F-00203
W1E00-E00F-00203

GUC (Slough Arm)
Colne Brook
River Colne
28/39/28/0510
28/39/28/0301*(4)
28/39/28/0530*
28/39/28/0520*(2)
CTWC.0137
CNTM.0376
CATM.3069
River Colne

W1E00-E00F-00203

W1E00-E00F-00203
W1E00-E00F-00203

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

Temporary: None.
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Permanent: There would be an increase in drainage runoff where the new Thorney Lane
Bridge and access roads are constructed on greenfield sites. The site drainage could be
directed to soakaway or attenuated using SUDS principles, leading to no significant residual
impacts unless a sewer connection is preferred.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.17

Route Window W13 – West Drayton Station

5.17.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

construction of a new stabling facility on the site of the former West Drayton coal
concentration depot;

•

redevelopment of West Drayton station; and

•

introduction of overhead line equipment throughout.

The figure below shows the main features within the route window.
Figure 5.14: Route Window W13 – West Drayton Station
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West Drayton Stabling Sidings

West Drayton stabling sidings is currently occupied by an aggregates distribution centre and
other open storage use. It is bounded to the south by the Great Western Main Line and to the
north by the Colnbrook branch line.
A new stabling facility would be constructed on the site of the former West Drayton coal
concentration depot, west of the station. The facility would comprise 22 sidings with low
height lighting, train washing facilities and staff accommodation buildings. The sidings would
require the removal of light industrial units, the provision of a new bridge over the Fray’s
River and the realignment of an access road.
Works would be undertaken from the existing coal yard, located within the sidings, towards
its eastern corner.
The existing Colne Valley Trunk sewer runs across the proposed worksite and new railway
tracks will be located over an access manhole to this sewer. The sewer will be diverted so
that the manhole access, the position of which is critical, will be accessible. These works will
require additional cranes and tunnelling equipment and will be undertaken from their own
designated worksite.

(iii)

West Drayton Station

Various track and platform works would be required at West Drayton station. Platform four
would be lengthened at the eastern end by 62 m to accommodate Crossrail trains. The
curvature of the goods line behind platform four would be adjusted to allow for the provision
of a new face to platform five. Its junction at the eastern end of the station would be moved
eastwards by approximately 100 m. Platform three would be extended eastwards by 65 m.
A new ticket hall would be constructed east of the existing facility at the station. A new
footbridge would be provided with lift access to the platforms. The existing ticket hall would
be converted to commercial use. The existing subway would remain open to provide public
access between the station ticket hall and the residential area to the south, with the stairs to
the platforms blocked up.
Works would be undertaken from the area of land located between the existing railway and
the canal known as West Drayton Station to Horton Bridge worksite (see also Route Window
W12).
(iv)

Duration

Subject to possession planning requirements and excluding final commissioning, the
construction of the new sidings and the new turnouts would take place over a total period of
approximately one year and six months.
At West Drayton station the construction of the platform extensions, new overbridge and
trackworks would take place over a total period of approximately twenty months. The
construction of the new ticket hall would take about one year and five months to complete.
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Additional Description Assumed for Water Resources Assessment

Extensive works to the sidings would be required including new drainage.
New canopies and drainage would be provided at the station. It is assumed (A.W.3) they
would be connected to the existing system. Foundations for platforms and footbridge are
likely to be constructed to 1 mBGL.
Civil engineering works would be undertaken in the buffer zone to the Grand Union Canal.
As described above, the Colne Valley Trunk Sewer runs north-south across the proposed
worksite and would need diverting (AW/029) before other work begins. An 8 m deep, 1200
mm diameter tunnel would be driven from the south with four shafts. Appendix G contains
details of utility works in relation to water resources.
5.17.3

Baseline Data

The geology of route window W13 consists of superficial deposits (including alluvium, Taplow
Gravels, Boyn Hill Gravel and Brickearth), underlain by the London Clay. The superficial
deposits in this area are likely to be between 1 and 5 m thick. The London Clay is
approximately 25 m thick. In 2003 the Chalk groundwater levels in this area were
approximately 120 to 130 mATD. The deep aquifer groundwater quality in this area is likely
to be good. There are no groundwater abstractions within the route window.
There are four surface water crossings within the route window; all are part of the River
Colne system. These are, from west to east: Colne Brook, the River Colne, and two
branches of the River Fray’s. The Grand Union Canal (Cowley Reach) also runs across the
north-east corner of the route window and flows past the station car park, immediately to the
north of the station. Some areas of the route window are located on the Flood Zone 3
associated with River Colne. The flood levels have been obtained from the Environment
Agency as described in Appendix H.
At this location the Colne Brook has a chemical GQA score of B (good) and a Grade 3 RQO.
The River Colne has a GQA score of A (very good) and a Grade 3 RQO. The two branches
of the River Fray’s have a GQA score of B (good) and a Grade 2 and 3 RQO. The Grand
Union Canal (Cowley Reach) runs parallel next to the route alignment within the route
window. In this reach, it has a chemical GQA score of fair (D) and a Grade 3 RQO. The canal
flows past the station car park, immediately to the north of the station.
There are four surface water discharges within the route window. Thames Water Utilities
Limited has two licenses (TEMP.0945 and TEMP.1134) discharging into Colne and Fray’s.
The last two have the following license numbers: CNTM.0926 and CNTM.1002, and
discharge into the River Fray’s from coal stacking grounds.
There are no surface water abstractions within the route window. However, there are seven
surface water abstractions located from between 1.7 to 7 km downstream of the route
alignment. They all abstract from the Colne or Colne Brook for irrigation or make-up water
(license numbers: 28/39/28/0301 (4), 28/39/28/0520 (2) and 28/39/28/0530 (1)). The Ramsar
site Wraysbury Reservoir is located 5 km downstream of the route alignment likely to be
connected with the River Colne.
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Baseline data relevant for route window W13 are summarised in the table below.
Table 5.16: Summary of Baseline - Route Window W13
Item

Subject

1a

Geology – Superficial
deposits

1b

Solid geology

2

Chalk groundwater levels

3

Groundwater quality

4

6a

Groundwater abstractions
/protected rights
Groundwater protection
zones
Main Rivers

6b

Other watercourses

7

River quality

5

Details
Alluvium, Taplow Gravels,
Boyn Hill Gravel and
Brickearth (thickness 1 to
5 m)
London Clay (thickness
approx 25 m)
120 to 130 mATD (2003)

W1E00-E00F-00303

None
Colne Brook, River Colne,
and two branches of the
River Fray’s (Pinn)
Grand Union Canal
Cowley Reach
GQA: Very Good (A)
RQO: Grade 3
GQA: Fairly good (B)
RQO: Grade 2 or 3
GQA: Fair (D)
RQO: Grade 3

River Colne

28/39/28/0301*(4)
28/39/28/0530*
28/39/28/0520*(2)
TEMP.0945,
TEMP.1134,
CNTM.0926
CNTM.1002
Colne

Surface water abstraction

7

9

Surface water discharge

4

10a Floodplains

Flood Zone 3

10b Flood levels

126 mATD (Western end)
127.3 mATD (where the
River Fray’s crosses)

within the route window
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Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: Locally contaminated land or groundwater may be associated with historical rail
activities and coal yard on the West Drayton Sidings site. During construction of the sidings,
contaminated shallow groundwater could potentially migrate into the River Colne 150 m west
of the sidings. The river has a good water quality. Contaminated land remedial work needs to
include suitable mitigation measures to protect groundwater and this is covered in the
associated contaminated land technical report. Good site practice would be enforced via the
provisions for generic mitigation described in Appendix B, leading to no significant residual
impacts.
Locally contaminated land or groundwater may be associated with past rail construction work
and from historical activities on the West Drayton Station site. During construction at the
station, contaminated shallow groundwater could potentially migrate into the Grand Union
Canal. This would only be of concern if there is a significant influx of water to the canal,
which is assumed (A.W.5) to be relatively unlikely. Contaminated land remedial work needs
to include suitable mitigation measures to protect groundwater and this is covered in the
associated contaminated land technical report. There would, therefore, be no significant
residual impacts.
Permanent: A membrane would be constructed in the vicinity of the carriage washer and
there would be no significant impacts on groundwater.
(ii)

Surface Water

Temporary: A new bridging structure would be constructed over the Fray’s River. There
would be a temporary loss of flood capacity while the channel and entry is being remodelled
but this is assessed as not being significant since the in-channel works would be of short
duration and would overtop if an extreme flood occurred. The work would be undertaken in
the channel and the buffer zone to the Fray’s River and, therefore, approval must be
obtained from the Environment Agency as specified in the provisions for generic mitigation
described in Appendix B.
The water quality of the river is good, and there is a high risk of contamination of the river
from the works. The main specific risk is that there will be some silt movement and
discolouration of the water due to works in the channel. However, good site practice would
be enforced via the provisions for generic mitigation described in Appendix B, leading to no
significant residual impacts.
Good site practice would be important to avoid any pollution of or runoff to the Grand Union
Canal during works to the station. Good site practice would be enforced via the provisions for
generic mitigation described in Appendix B, leading to no significant residual impacts.
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Good site practice would also be important to avoid any pollution of or runoff from the sewer
diversion works (AW/029) to the River Fray’s since it is assumed (A.W.6) that the tunnel
would be constructed in the river gravels. Good site practice would be enforced via the
provisions for generic mitigation described in Appendix B and special mitigation measures
possibly implemented to prevent pollution and provide mitigation if a pollution event occurs.
There would be no residual impacts.
There would be some temporary encroachment on the floodplain during the construction of
the rail bridge extension and hydraulic streamlining works. This would have to be managed
during the project planning to minimise the volume of flood storage taken up and the duration
of the works.
Permanent: The proposed new sidings would lead to a slight increase in surface runoff. No
detailed information is available on the drainage. If water is discharged to ground, the use of
oil interceptors would be considered during the detailed design. Although a high degree of
recycling of wash water would be achieved (see remarks about Old Oak Common in Route
Window W3), some effluent from the new washing facility is likely to be discharged to sewer,
leading to an increase in runoff to sewer. It is assessed that there would be no significant
residual impacts. Consultation with Thames Water has been initiated.
A Flood Risk Assessment has been carried out and is presented in Appendix H. It has been
concluded that the extension of the rail bridge over Fray’s River can be designed so as to
have no significant effect on upstream water levels. The new road bridge would potentially
increase the upstream levels during the 100yr+20% flood event by introducing a headloss of
up to 10 cm through the new bridge. This can be mitigated for by the addition of hydraulic
streamlining to the new and existing structures. This would reduce any increase in headloss
to negligible proportions.
The current proposal for the works around the sidings is assessed to be taking up 150 m³ of
flood storage capacity during the 100 year + 20% flood event. Areas for compensatory flood
storage have been identified in the west and north-west of the site and this would mitigate
the problem.
It is therefore assessed that there are no hydraulic crossing or floodplain related impacts at
this site, if the mitigation measures are carried out as discussed above.
(iii)

Residual Impacts

The scale of the works to the bridges over Fray’s River is likely to lead to a temporary impact
on the surface water flow. However, mitigation measures proposed as part of the flood risk
assessment would result in no residual impacts affecting the floodplain storage.
There would be a minor, temporary, non significant residual impact on the water quality of
the Fray’s River caused by contaminated (probably by silt) surface runoff.

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

5-58

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

Cross London Rail Links Limited

5.18

Route Window W12 – Kingston Lane Bridge and Old Stockley Road
Bridges

5.18.1

Scheme Description

(i)

Overview

New overhead line equipment would be provided along the Crossrail route. Stockley Road
bridge marks the eastern extremity of new OHLE, it already being in place along the
remainder of the alignment into London.
In order to accommodate the OHLE, bridge modifications would be required.
The figure below shows the main features within the route window.
Figure 5.15: Route Window W12 - Kingston Lane Bridge and Old Stockley Road
Bridges

Kingston lane footbridge would be replaced by a new footbridge immediately to its west. This
new bridge would accommodate the utilities that are contained currently by the existing
bridge. Once the new bridge is complete, the existing bridge would be demolished; if
suitable, some of the excavated material from this would be used for the approach
embankment. Works at this site would be undertaken from the West Drayton Station to
Horton Bridge worksite (see Route Window W13) and from a worksite located on the
southwest corner of the bridge (the Kingston Lane worksite).
At Old Stockley Road bridge, foundations for a new bridge would be piled and the main steel
structure would be installed adjacent to the existing bridge. On completion of the new bridge,
the existing bridge structure would then be demolished. Following the closure of Old Stockley
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Road the bridge works would be carried out from a worksite located in the area to the
southeast of the existing Old Stockley Road Bridge.
Demolition of Old Stockley Road bridge may require a minor and temporary landtake from
The Piggeries Site of Borough Importance (Grade 2). The Piggeries has also been identified
as a possible location for a compensatory pond for works at Stockley Flyover (see Route
Window W11).
Some minor parapet works would be required at the adjacent Stockley Road (A408) bridge.
(ii)

Duration of Works

The works to Kingston Lane bridge would take approximately 10 months to complete. Works
to Old Stockley Road bridge would take about five and a half months to complete.
5.18.2

Baseline Data

It is assumed (A.W.7) that the geology within W12 is similar to that found during
investigations for Stockley Flyover (W11) where the surface deposits comprise Made Ground
overlying a thin layer of brickearth, overlying a sand/gravel layer. The superficial deposits
generally extend to a depth of about 6 m below ground level where they overlie London Clay.
The groundwater in the surface aquifer is reported to be about 4 m BGL at Stockley Flyover.
In 2003 the Chalk groundwater levels in this area were between 120 to 130 mATD. The
Chalk groundwater quality in this area is likely to be good quality. There is one abstraction
from the Chalk within the route window. This location has two license numbers (Id 160and
161); both to Stockley Park Phase 3 Limited for the purpose of spray irrigation.
The Grand Union Canal (Cowley Reach) runs parallel next to the route alignment within the
route window. In this reach, it has a chemical GQA score of fair (D) and a Grade 3 RQO. The
window is not on a floodplain.
There are six surface water discharges within the route window, all discharging to the Grand
Union Canal. Two are licensed to Berrite Ltd (CTWC.0957 and CTWC.1112); one is a
temporary consent to Thames Water Utilities Ltd (TEMP.1843); two are licensed to Stockley
Park Golf (CTWC.0378 and 0380) and the last to Hanson Quarry Products (CNTM.1020).
There is one surface water abstraction from the Grand Union Canal within the route window;
this is licensed to British Waterways Board for process water (28/39/36/0038).
Baseline data relevant for route window W12 are summarised in the table below.
Table 5.17: Summary of Baseline - Route Window W12
Item
1a
1b

Subject
Geology – Superficial
deposits
Solid geology
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Item

Subject

Cross London Rail Links Limited

Details

Id

2

Chalk groundwater levels

120 to 130 mATD (2003)

3

Groundwater quality

4

6a

Groundwater abstractions
and protected rights
Groundwater protection
zones
Main Rivers

Shallow: potentially
contaminated
Deep aquifer: expected to
be good
2

6b

Other watercourses

Grand Union Canal

Cowley Reach

7

River quality

8

Surface water abstraction

GQA: Fair (D)
RQO: Grade 3
1 from GUC

GUC (Cowley
Reach)
28/39/36/0038

9

Surface water discharge

6

CTWC.0957,
CTWC.1112,
TEMP.1843
CTWC.0378
CTWC.0380
CNTM.1020

10

Floodplains and flood
levels

None

5

160, 161

Drawing
1E0421W1E00-E00F-00303

W1E00-E00F-00303

None defined
None

W1E00-E00F-00203
W1E00-E00F-00203

W1E00-E00F-00203
W1E00-E00F-00203

* Not within route window
5.18.3

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: Locally contaminated land or groundwater may be associated with past rail
construction work and from historical activities on the sites. During construction,
contaminated shallow groundwater could potentially migrate into the Grand Union Canal.
This would only be of concern if there is a significant influx of water to the canal, which is
assumed (A.W.5) to be relatively unlikely. Contaminated land remedial work needs to include
suitable mitigation measures to protect groundwater and this is covered in the associated
contaminated land technical report. There would, therefore, there be no significant residual
impacts.
Permanent: None.
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Surface Water

Temporary: Good site practice would be important to avoid any pollution of the Grand Union
Canal by polluted site runoff or by water discharged into any drainage pipes or storm water
sewers connected to the canal during the construction works. The bridge at Horton Bridge
Road is only 20 m south of the Grand Union Canal. The two other bridges are approximately
100 m south of the canal. Good site practice would be enforced via the provisions for generic
mitigation described in Appendix B leading to no residual impacts.
Permanent: Any compensatory pond for works at Stockley Flyover would affect a small
proportion of overall total area and no significant impact on surface or groundwater resources
is predicted since good site practice would be incorporated in the design and construction
and enforced via the provisions for generic mitigation described in Appendix B.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.19

Route Window W11 – Stockley Flyover

5.19.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve provision of a new flyover to
accommodate the eastbound Crossrail/Heathrow Express line, together with the track
realignments associated with this.
In order to create a new rail connection to Heathrow, Crossrail would require major changes
to the track layout between the existing Stockley Flyover and Dawley Road bridge,
approximately 1 km to its east.
The figure below shows the main features within the route window.
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Figure 5.16: Route Window W11 – Stockley Flyover

Structures would be built to convey a new track onto a new viaduct along the north side of
the existing rail corridor. This northern viaduct would be about 400 m long. At each end of it,
new bridge decks over the existing lines would be built. The first of these would be
constructed northwest of the existing flyover, about 300 m east of Stockley Road bridge. This
western transfer structure would comprise two bridge decks that would carry a new track
over all of the low level tracks in the GWML corridor. Another small western viaduct would
then carry it to a point north of the airport tunnel portal. This new track would accommodate
all trains travelling from Heathrow (both Crossrail and Heathrow Express).
At its eastern end, the viaduct widens as the single track diverges into two, opposite
Swallowfield Way. An eastern transfer structure, 240 m long and up to 20 m wide, would be
constructed to accommodate these new tracks and to carry one of them (Heathrow Express)
to its new alignment between the existing low level tracks; the second (Crossrail) track would
remain on the north side of the rail corridor. The two tracks would each be conveyed to
ground level just west of Dawley Road bridge on 300 m long ramps.
Various track realignments would be required for this new arrangement. Eastbound
Heathrow Express trains would be transferred from the existing Stockley flyover onto this
new structure. Stockley flyover would then be used to accommodate westbound Crossrail
airport trains. Westbound Heathrow Express trains would continue to use their dedicated
track on the south side of the rail corridor. Other realignments would be required to take the
low level tracks beneath the new bridge decks.
Other works would involve the cutting back of OHLE on the existing rail lines, diversions of
utilities, and creation of the necessary worksites and accesses, including a temporary bridge
over Broad Dock from the Stockley Close Worksite to the western viaduct.
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Main Works

The western viaduct would require construction of a retaining wall on piled foundations on
the west side of the Heathrow spur, allowing the existing railway to be widened south of the
western viaduct. The western viaduct substructure would comprise in-situ reinforced
concrete piers at 25 m intervals on piled foundations. The deck would comprise three steel
beams with precast reinforced concrete deck units.
A retaining wall would also be constructed on the east side of the Heathrow spur. This would
be constructed using piled foundations and a reinforced concrete wall.
The western transfer structure would be constructed partly from the western side of the
airport lines and partly from the northern side of the GWML. The substructure would
comprise three parallel reinforced concrete walls constructed generally using strip
foundations although a limited extent of piling would also be required. The middle wall of the
western flyover would be constructed first, followed by the south wall and then by the north
wall. On completion of the substructure, new deck beams would be installed crossing all the
low-level tracks. One deck would be constructed crossing over the main lines and a second
deck structure would be built crossing the goods loop and relief lines.
The northern viaduct would comprise in-situ reinforced concrete piers at 25 m intervals on
piled foundations.
The eastern transfer structure would comprise reinforced concrete walls on in-situ strip
foundations. The deck would consist of prestressed concrete beams spanning across the
relief line tracks between the sub-structure walls.
Construction of the ramp for the Heathrow Express track would require the provision of a
temporary bridge and level crossing during track possessions across the relief line tracks at
the Dagenham Motors site. This would allow access across these tracks to the ramp itself.
The bridge would be constructed using timber crib foundations, a supporting steel trestle pier
and a truss bridge.
The higher sections of both the Heathrow Express Ramp and the Crossrail ramp would be of
a similar construction as the northern viaduct, namely in-situ reinforced concrete piers on
piled foundations supporting three steel beams for each span with precast reinforced
concrete deck units. The lower section of the ramps would be formed by precast concrete “L”
shaped retaining wall units with earth infill material.
Works for the flyover would be carried out from the following worksites:
•

Stockley Close Worksite located west of the Heathrow spur, on the south side of the
GWML, off Stockley Close.

•

HG Timber Worksite located to the northern side of the GWML on the site currently
occupied by HG Timber.

•

Allpoint Packaging Worksite located on the northern site of the GWML on the site
currently occupied by Allpoint packaging.
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Dagenham Motors Worksite located on the northern side of the GWML on the site
currently occupied by Dagenham Motors off Dawley Road.
Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction of the extended Stockley Flyover would take place over a period of
approximately three years and nine months.
5.19.2

Additional Description Assumed for Water Resources Assessment

The viaduct would be constructed on piers each founded on four 20 m long bored piles just
north of the Stockley Road Lake. The box structure would have pad foundations, but for the
purpose of the assessment it is assumed (A.W.8) that 20 m long bored piles would be used
as this presents a more severe test. London Clay is found to considerable depths in this area
so it is assumed (A.W.9) that the piles would not penetrate through the London Clay.
A 25 m wide temporary access bridge would be constructed adjacent to Wackenhut crossing
the Broads Dock just north of Stockley Road Lake. It would be founded on piled foundations.
The drainage of the northern end of the new viaduct would be connected to the existing
GWML drainage. It is assumed (A.W.10) that, at the southern end and intermediate piers, the
use of soakaways would be considered in conjunction with a possible pipe connection and
that a cut off would be provided to stop the water from the viaduct entering the HEX tunnels.
5.19.3

Baseline Data

The geology of route window W11 comprises London Clay from approximately 6 mBGL,
overlain by Brickearth, Taplow Gravel and some Boyn Hill Gravel. According to geotechnical
information shallow groundwater is found 4 mBGL. 2003 Chalk groundwater levels were
approximately 120 to 130 mATD. There are no groundwater abstractions within the route
window, however, there are four Chalk abstraction licenses located immediately to the north
of the route window. The 50 and 400 day TTZs for two of these boreholes extend into the
route window but do not cross the route alignment.
The Grand Union Canal flows to the north of the Western route alignment within the route
window. In this reach (Cowley Reach – Iron Bridge to Brent), the canal has a GQA score of D
(fair), and a Grade 3 RQO. The Broad Dock, a branch of the canal, runs south under the
GWML alignment to the west of the Heathrow Junction and runs parallel to the Heathrow
spur. Stockley Ponds are located along the western edge of the HEX alignment with Stockley
Road Pond; a fishing lake being one of the main features. The main pond may usually be fed
by groundwater although there may be a sluiced connection to the nearby Broad Dock. The
small water features to the north of Stockley Road Pond are believed to be unconnected to
the Pond and they appear to be only fed by shallow groundwater. The route window is not on
a floodplain.
There are three surface water discharges within the route window. These are: CNTM.1020,
licensed to Hanson Quarry Products Europe Ltd; both discharging to the Grand Union Canal.
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Two discharges are licensed to Stockley Park Golf (Trust Securities), (CTWC.0378 and
CTWC.0380); both discharge to the Grand Union Canal at the same location. There is one
surface water abstraction from the Grand Union Canal within the route window; this is
licensed to British Waterways Board for process water (28/39/36/0038).
Baseline data relevant for route window W11 are summarised in the table below.
Table 5.18: Summary of Baseline - Route Window W11
Item
1a

Subject

Details

1b
2

Geology – Superficial
deposits
Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a
6b

Groundwater abstractions
and protected rights
Groundwater protection
zones/Time of travel zones
Main Rivers
Other watercourses

7

River quality

8

Surface water abstraction

None
Grand Union Canal
Stockley Road Lake
Broad Dock
GQA: Fair (D)
RQO: 3
1

9

Surface water discharge

3

10

Floodplains and flood levels None

5

Id

Brickearth, Taplow Gravel and
Boyn Hill Gravel
London Clay
Approx 120 to 130 mATD
(2003)
Shallow:
Deep: expected to be good
None

Drawing
1E0421-

W1E00-00F-00303

2 nr 50 day and 400 day TTZs 159*, 162*

W1E00-00F-00303

Cowley Reach W1E00-00F-00203
Grand Union
Canal
28/39/36/0038 W1E00-00F-00203
CNTM.1020
W1E00-00CTWC.0378
F-00203
CTWC.0380

* Not within route window
5.19.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: The water quality of the deep aquifer would not be affected as the London Clay
provides a sufficient barrier assuming (A.W.11) that no works would penetrate through the
London Clay.
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Permanent: None.
(ii)

Surface Water

Temporary: Construction of piers would take place within the ponds to the west of the
Heathrow Branch. The water quality of these ponds is not known, but it is predicted that there
is a risk of contamination of the waters from polluted site runoff and increased loads of
suspended solids from the boring of the piles, construction of the retaining wall and widening
of the embankment. Measures would be required to mitigate this risk and these could include
construction of a temporary sheet pile cut-off or silt fence in the ponds or their margins. It is
predicted that there may be a risk of a minor temporary deterioration of the water quality in
the local ponds caused by the works but it is predicted that no significant contamination
would migrate into Stockley Road Lake. The main specific risk is that there will be some silt
movement and discolouration of the water due to works in the ponds. Other mitigation
measures would be as set out in the provisions for generic mitigation described in
Appendix B.
Contamination may be mobilised from ground breaking works for the flyover where the
ground is currently assessed as being polluted. Contaminated land remedial work needs to
include suitable mitigation measures to protect surface water and groundwater and this is
covered in the associated contaminated land technical report. Good site practice, as
enforced by the provisions for generic mitigation described in Appendix B, would be required,
leading to no significant residual impacts on water quality.
Permanent: The piers supporting the viaduct would be constructed within Stockley Ponds. It
is understood that the northern pond was created as a mitigation measure for the existing
Stockley Flyover and that the ponds are not on the floodplain or used for storing offsite
drainage water. The piers would result in an insignificant loss of storage capacity in the
ponds. It is predicted that water quality in the ponds would not be affected by additional
runoff from the viaduct if this design option is adopted, providing the runoff has passed
through a soakaway or possibly a reedbed. A piped drainage solution would be a possible
alternative. There would be no significant residual impacts. Aquatic ecology impacts relating
to the ponds are covered in the ecology technical report.
Any new ponds created as mitigation for the loss of pond area would be designed to fulfil a
primarily ecological function and their hydraulic design would reflect this.
The Piggeries (see Route Window W12) has been identified as a possible location for a
compensatory pond.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works. There
would be a minor, temporary, non significant residual impact on the water quality of the
ponds to the west of the Heathrow branch caused by contaminated surface runoff.
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5.20

Route Window W10 – Hayes & Harlington Station

5.20.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

extension of the existing freight line and creation of a new northern span for Station
Road bridge to accommodate this;

•

provision of a new ticket hall at Hayes and Harlington station to replace the existing,
and of a new passenger overbridge with stairs and lift access to all platforms; and

•

track and platform modifications at the station.

The figure below shows the main features within the route window.
Figure 5.17: Route Window W10 – Hayes & Harlington Station

(ii)

New Crossrail Track and Bridge Modifications

The eastbound goods line on the north side of the rail corridor currently merges with the relief
line just west of Station Road bridge. This would be extended eastwards to become a new
eastbound Crossrail airport line. This would widen the rail corridor northwards by about 15 m
and require that Station Road bridge be extended to accommodate the new line.
The new span to Station Road bridge would be constructed using two lines of contiguous
bored piles with precast concrete beams as deck. On completion of this and of the finishing
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works and laying of services, the temporary bridge over the lines to the west would be
removed.
The northern span of the Grand Union Canal bridge would be refurbished to accommodate
the new track layout. Refurbishment would require steelwork repairs and strengthening
works, waterproofing of the deck, and grit blasting and repainting of all steelwork.
For the extension to eastbound goods loop, a short length of retaining wall would be built
immediately west of Station Road bridge, and the railway formation widened. New track
would then be laid from the current eastern end of the eastbound goods loop, under Station
Road bridge, through the station, joining with the existing eastbound relief line immediately
east of Grand Union Canal bridge. Following the main civil works in the area, trackwork to
the site would be realigned as necessary and a number of crossovers east and west of the
station would be installed.
(iii)

Hayes and Harlington Station

The new Crossrail track would be installed on the north side of the relief lines and would
serve a new through platform (platform five) at Hayes and Harlington station. This platform
would normally be used by Crossrail trains from Heathrow; the current eastbound relief line
platform (platform four) normally would be used by all other eastbound trains. Crossovers
would however, be installed that would allow all eastbound trains to use platform five, and
enable platform four to be used to reverse trains, either westbound-eastbound or vice versa.
Other platforms would be extended eastwards to accommodate Crossrail trains: platform two
by 57 m, platform three by 64 m, platform four by 60 m and platform one by 101 m. New
platform canopies and waiting areas would be constructed.
A new 500 m2 station building would be constructed on the north side of platform five. A new
45 m long pedestrian footbridge, approximately 9 m above rail level, would be constructed
leading from the new ticket hall, with provision of lift access to all platforms.
During the main station works, all platforms would be extended eastwards and the northern
platform face (platform five) would be realigned to increase the width of island platform
four/five. These extensions would require a minor realignment of the relief line tracks.
(iv)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction works at Hayes and Harlington station would take place over a period of
approximately two years and seven months.
5.20.2

Baseline Data

The geology of route window W10 comprises London Clay overlain by Brickearth and Taplow
Gravels. In the east of the route window, along the River Crane, the superficial deposits are
absent, and the London Clay outcrops at the surface, except for a narrow ribbon of alluvium
in the river bed. 2003 Chalk groundwater levels were approximately 120 to 130 mATD.
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There is one groundwater abstraction within the route window. It is licensed to USC Europe
UK Ltd (Id 157), abstracting from the river gravels for cooling purposes. The TTZ of this
abstraction crosses the route alignment within the route window.
The alignment crosses over the River Crane (Yeading Brook) and two branches of the Grand
Union Canal within the route window. The first crossing of the Grand Union Canal is
approximately 270 m to the east of the station. Within this reach (Cowley Reach) the canal
has a GQA of D (fair) and a RQO Grade 3. The River Crane is crossed by the alignment
approximately 980 m to the east of the station. In this reach (Yeading Brook), the river has a
GQA of C (fairly good), and an RQO grade 3. The second crossing of the Grand Union Canal
is approximately 1160 m to the east of the station. In this reach (Paddington Arm), the canal
has a GQA of E (poor) and a RQO Grade 5.
There are no surface water abstractions within the route window. There are two surface
water discharges: CANM.0257, licensed to the National Grid Company Plc, discharging to
Yeading Brook; and CANM.003, licensed to the Salmon Harvester Properties Limited,
discharging to land. The Flood Zone 3 associated with the River Crane crosses the route
window.
Baseline data relevant for route window W10 are summarised in the table below.
Table 5.19: Summary of Baseline - Route Window W10
Item
1a

Subject

1b
2

Geology – Superficial
deposits
Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a

Groundwater abstractions
and protected rights
Groundwater protection
zones/Time of travel zones
Main Rivers

6b

Other watercourses

7

River quality

5

8
9

Surface water abstraction
Surface water discharge
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Details
Brickearth, Taplow Gravel,
Alluvium
London Clay
Approx 120 to 130 mATD
(2003)
Shallow:
Deep: expected to be good
1 abstraction license

Id

W1E00-00F-00303

157

Expected in far east of route
window, but not defined
River Crane

157

Grand Union Canal
Grand Union Canal
GQA: Fairly Good (C)
RQO: Grade 3
GQA: Poor (E)
RQO: Grade 5
GQA: Fair (D)
RQO: Grade 3
None
2

Paddington Arm
Cowley Reach
River Crane
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Item
10

Subject

Cross London Rail Links Limited

Details

Floodplains and flood levels Flood Zone 3

5.20.3

Id
River Crane

Drawing
1E0421W1E00-00F-00202

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: None.
Permanent: None.
(ii)

Surface Water

Temporary: Construction works would take place to the bridge over the Grand Union Canal
(Cowley Reach). There is a high risk of contamination from these works. Good site practice
would, therefore, be required as set out in the provisions for generic mitigation described in
Appendix B, leading to no significant residual impacts. The Environment Agency would be
notified for works affecting the watercourses.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works. There
would be a minor, temporary, non significant residual impact on the water quality of the
Grand Union Canal caused by contaminated surface runoff.

5.21

Route Window W9 – Southall West Sidings

5.21.1

Scheme Description

No Crossrail works would take place in this route window, other than some minor resignalling.
The figure below shows the main features within the route window.
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Figure 5.18: Route Window W9 – Southall West Sidings

5.21.2

Baseline Data

The geology of route window W9 comprises London Clay overlain by River Terrace deposits
and Brickearth. 2003 Chalk groundwater levels in this area were approximately 120 mATD.
There is one abstraction from the river gravels located within the route window (Id 157). This
is licensed to USC Europe UK Ltd for non evaporative cooling. The TTZ for this borehole has
not been defined.
The River Crane and associated Flood Zone 3 cross the route window. The Grand Union
Canal also runs through the route window and is crossed by the route alignment in the
western end. In this reach (Yeading Brook), the River Crane has a GQA of C (fairly good),
and an RQO grade 3. The canal (Paddington Arm) has a GQA of E (poor) and a RQO Grade
5.
Within the route window there is one surface water discharge to the River Crane
(TEMP.0416). This is licensed to Thames Water Utilities Limited. There are no surface water
abstractions within the route window, or downstream of the route window on the River Crane.
Baseline data relevant for route window W9 are summarised in the table below.
Table 5.20: Summary of Baseline - Route Window W9
Item
1a
1b
2

Subject
Geology – Superficial
deposits
Solid geology
Chalk groundwater levels
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Item

Subject

3

Groundwater quality

4

Groundwater abstractions
and protected rights
Groundwater protection
zones/Time of travel zones

5

Cross London Rail Links Limited

Details

Id

Shallow: non-potable
Deep: expected to be good
1

157

W1E00-00F-00302

Yeading Brook

W1E00-00F-00202
W1E00-00F-00202
W1E00-00F-00202

6a

Main Rivers

Expected in far west of
route window, but not
defined
River Crane

6b

Other watercourses

Grand Union Canal

Paddington Arm

7

River quality

River Crane
51E00-00-FGUC,
Paddington Arm

8
9

Surface water abstraction
Surface water discharge

GQA: Fairly Good (C)
RQO: Grade 3
GQA: Poor (E)
RQO: Grade 5
None
1

10

Floodplains and flood levels Flood Zone 3

5.21.3

Drawing
1E0421F-00302

TEMP.0416
River Crane

W1E00-00F-00202
W1E00-00F-00202

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.
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5.22

Route Window W8 – Southall Station

5.22.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

reconstruction of Southall station, including provision of a new ticket hall and
footbridge;

•

minor realignment of the westbound relief line track;

•

platform extensions; and

•

track modifications to the east.

The figure below shows the main features within the route window.
Figure 5.19: Route Window W8 – Southall Station

A new ticket hall would be built northeast of the existing ticket hall, currently located on South
Road Bridge. It would be accessed from an elevated walkway from South Road. A new
footbridge would be constructed including lift access to all platforms; the lifts would be
accommodated within towers 12 m high and 3 m wide.
Platforms would be extended to accommodate longer Crossrail trains: platforms three and
four would be extended eastwards by 55 m; the island platform two and three would also be
widened to the north. A usable length of 110 m would be provided on the faces of main line
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platforms one and two to suit five-car Crossrail operations during planned maintenance of the
relief lines.
Further east, between Southall station and the Uxbridge Road bridge in Route Window W7,
various track modifications would be undertaken including minor track slews, provision of
new crossovers and some redesignation of the existing tracks. These would all take place
within the existing rail corridor.
(ii)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, works at
the station would take approximately two years and two months to complete.
5.22.2

Additional Description Assumed for Water Resources Assessment

It is assumed (A.W.3) that the drainage from the new ticket hall and extended platforms and
canopies would be connected to the existing drainage system. The platform extensions and
overbridges would require foundations to a depth depending on the ground condition. The
depth is likely to be 1 mBGL in the gravels.
5.22.3

Baseline Data

The geology of route window W8 comprises London Clay overlain by River Terraces and
Brickearth (west of the route window only). 2003 Chalk groundwater levels were
approximately 110 to 120 mATD. There are no groundwater abstractions within the route
window.
A branch of the Grand Union Canal does extend into the route window (Maypole Dock Arm)
approximately 150 south of the station. There is one surface water abstraction from the
Maypole Dock Arm at Maypole Dock. This is licensed to the British Waterways Board
(28/39/38/0030). There is one surface water discharge to River Crane licensed to Thames
Water. The route window does not lie on a floodplain.
Baseline data relevant for route window W8 are summarised in the table below.
Table 5.21: Summary of Baseline - Route Window W8
Item
1a

Subject

Details

1b
2

Geology – Superficial
deposits
Solid geology
Chalk groundwater levels

River Terrace Deposits and
Brickearth
London Clay
Approx 120 mATD (2003)

3

Groundwater quality

4

Groundwater abstractions
and protected rights

Shallow: non-potable
Deep: expected to be good
None
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Item

Subject

5
6a
6b

Groundwater protection
zones/Time of travel zones
Main Rivers
Other watercourses

None
Grand Union Canal

7
8

River quality
Surface water abstraction

Not applicable
1 from GUC

9
10

Surface water discharge
1 to River Crane
Floodplains and flood levels None

5.22.4

Details

Id

Drawing
1E0421-

None

Maypole Dock W1E00-00Arm
F-00202
28/39/38/0030 W1E00-00F-00202
TEMP.0416

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: Contamination may be mobilised from ground breaking works in railway land
currently assessed as being polluted. Contaminated land remedial work needs to include
suitable mitigation measures to protect surface water and groundwater and this is covered in
the associated contaminated land technical report. Good site practice, as enforced by the
provisions for generic mitigation described in Appendix B, would be required leading to no
significant residual impacts on water quality.
Permanent: None.
(ii)

Surface Water

Temporary: Good site practice would be important to avoid any pollution of the Grand Union
Canal (Maypole Arm) by water discharged into any drainage pipes or storm water sewers
connected to the river. Good site practice would be enforced via the provisions for generic
mitigation described in Appendix B leading to no significant residual impact.
Permanent: Drainage from the new permanent works would be directed via an appropriate
interceptor with measures to control run off intensity, which would ensure that no significant
adverse impacts occur.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.
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5.23

Route Window W7 – Hanwell Station

5.23.1

Scheme Description

(i)

Overview

Both platforms at Hanwell station would be extended westwards by about 65 m to
accommodate Crossrail trains. In the west of the route window, various minor track
modifications would be undertaken.
Works would be undertaken from three worksites: one at Churchfields Gardens, located to
the north of the railway in the southeast corner of Churchfields Recreational Ground; one to
the east of Golden Manor on the north side of the railway; and one in a disused builders yard
accessed from Hanwell station’s forecourt, north of Hanwell station and the railway.
The figure below shows the main features within the route window.
Figure 5.20: Route Window W7 – Hanwell Station

(ii)

Duration of Works

The works at the station would take about one year and two months to complete.
5.23.2

Additional Description Assumed for Water Resources Assessment

Hanwell Station is located on a 7 m high embankment. It is assumed (A.W.3) that the
drainage from the extended platforms would be connected to the existing drainage system.
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Baseline Data

The geology of route window W7 comprises London Clay overlain by Alluvium, Taplow
Gravel, and Langley Silt. 2003 Chalk groundwater levels in this area were approximately
110 mATD (ground level approximately 131 to 133 mATD). There are no groundwater
abstractions or SPZs within the route window.
The River Brent and associated Flood Zone 3 run through the route window. The river is
crossed by the alignment approximately 380 m to the west of Hanwell Station. Hanwell
Station itself does not lie on the fluvial floodplain. There are no surface water abstractions or
discharges located within the route window. There is one abstraction from the Grand Union
Canal at Brentford downstream of the route window (28/39/38/0039). This is licensed to the
British Waterways Board.
Baseline data relevant for route window W7 is summarised in the table below.
Table 5.22: Summary of Baseline - Route Window W7
Item
1a

Subject

Details

1b
2

Geology – Superficial
deposits
Solid geology
Chalk groundwater levels

Alluvium, Taplow Gravel and
Langley Silt
London Clay
Approx 110 mATD (2003)

3

Groundwater quality

4

6a

Groundwater abstractions
and protected rights
Groundwater protection
zones/Time of travel zones
Main Rivers

Shallow: Non-potable
Deep: expected to be good
None

6b
7

Other watercourses
River quality

8

Surface water abstraction

9
10

Surface water discharge
None
Floodplains and flood levels Flood Zone 3

5

Id

Drawing
1E0421-

W1E00-00F-00302

None
River Brent
None
GQA: C (fairly good)
RQO: Grade 5
1

W1E00-00F-00202
River Brent
28/39/38/0039* W1E00-00F-00202
River Brent

W1E00-00F-00202

* Not located within the route window
5.23.4

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
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Groundwater

Temporary: None.
Permanent: None.
(ii)

Surface Water

Temporary: Good site practice would be important to avoid any pollution of the River Brent
by water discharged into any drainage pipes or storm water sewers connected to the river.
Good site practice is enforced via the provisions for generic mitigation described in Appendix
B leading to no significant residual impact.
Permanent: None.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.24

Route Window W6 – West Ealing Station

5.24.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

provision of new track and bay platform for the Greenford branch;

•

platform extensions ; and

•

construction of a new ticket hall and new footbridge with lifts.

The figure below shows the main features within the route window.
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Figure 5.21: Route Window W6 – West Ealing Station

About 250 m of new track would be introduced west of West Ealing station that would
accommodate the Greenford branch. Passengers using the Greenford branch would be
required to change at West Ealing, since through-services to and from Paddington would no
longer be available. Greenford services would use a new 50 m long bay platform, located on
the north side of the station over the alignment of the disused sidings.
The existing ticket hall located on the road overbridge at the east end of West Ealing station
would be converted to commercial use and a new facility, 5 m high and 28 m wide, would be
constructed on the north side of the station, adjacent to the taxi rank off Manor Road. This
would lead to a new footbridge which would have lift towers to provide access to the
platforms.
To accommodate longer Crossrail trains, both platforms would be extended at the western
end by 65 m. New canopies would be constructed over part of the platforms. It would also be
necessary to relay the trackwork forming the junction with the Greenford branch.
Works would be carried out from the land between Manor Road and the new bay platform
site (formerly the old Milk Dock).
(ii)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction works at the new station would take about one year and nine months to
complete.
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Additional Description Assumed for Water Resources Assessment

The tracks and platforms at West Ealing Station are located in a cutting. The platform
extensions, staircases and overbridges would require foundations to a certain depth
depending on the ground condition, likely to be in the gravels 1 mBGL
The foul/surface water drainage would be refurbished and new drainage from platforms and
canopies would be provided. It is assumed (A.W.12) that the existing track drainage would
not be altered by the construction work.
5.24.3

Baseline Data

The geology of route window W6 comprises London Clay overlain by River Terrace Deposits
and Brickearth. The thickness of the London Clay is expected to be more than 30 m. In 2003
the Chalk groundwater levels in this area were approximately 90 to 100 mATD. There are no
groundwater abstractions present within the route window.
There are no rivers, surface water abstractions or discharges relevant to the route window.
The route window is not situated on a floodplain.
Baseline data relevant for route window W6 is summarised in the table below.
Table 5.23: Summary of Baseline - Route Window W6
Item

Subject

Details

1a Geology – Superficial
deposits
1b Solid geology
2 Chalk groundwater levels

Brickearth and River Terrace
Deposits
London Clay
100 to 110 m ATD (2003)

3

Shallow: Non-potable
Deep: Likely to be potable
None

Groundwater quality

4

Groundwater abstractions
and protected rights
5 Groundwater protection
zones/Time of travel zones
6a Main Rivers
6b Other watercourses
7 River quality
8 Surface water abstraction
9 Surface water discharge
10 Floodplains and flood levels

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

None
None
None
Not applicable
None
None
None

5-81

Id

Drawing
1E0421-

W1E00-00F-00301

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

5.24.4

Cross London Rail Links Limited

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

None.
(iii)

Residual Impacts

There would be no significant residual impacts.

5.25

Route Window W5 – Ealing Broadway Station

5.25.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

platform extensions and provision of associated shelters and canopies at Ealing
Broadway station;

•

replacement of the station’s ticket hall;

•

new station footbridge, including three new escalators and lifts to create step-free
access to all platforms; and

•

new interchange footbridge with emergency escape at the east end of the main line
platforms.

The figure below shows the main features within the route window.
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Figure 5.22: Route Window W5 – Ealing Broadway Station

To accommodate longer Crossrail trains at Ealing Broadway station, platforms one to four
would be extended at their eastern ends by between about 10 m and 40 m. Additional
shelters would be provided on these platforms.
A new ticket hall, 8 m high and 40 m wide, would be constructed on the site of the existing
retail units south of Villiers House. It would replace the existing facility, which would be
converted to storage and commercial use.
The ticket hall would lead to a new passenger footbridge, which would provide stairs and
step-free access (via three lifts and three escalators) to national rail and Underground
platforms. An interchange and escape footbridge would also be provided at the eastern end
of the national rail platforms.
(ii)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction of the new ticket hall, platform extensions and the interchange and emergency
escape bridge would take place over approximately two years.
5.25.2

Additional Description Assumed for Water Resources Assessment

The tracks and platforms at Ealing Broadway Station are located in a cutting. The platform
extensions, staircases and overbridges would require foundations to a depth depending on
the ground condition, likely to be in the gravels 1 mBGL.
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Baseline Data

The geology of route window W5 comprises London Clay overlain by River Terrace Deposits
and Brickearth. The thickness of the London Clay is expected to be more than 30 m. In 2003
the Chalk groundwater levels in this area were approximately 90 to 100 mATD. There are no
groundwater abstractions present within the route window.
There are no rivers, surface water abstractions or discharges relevant to the route window.
The route window is not situated on a floodplain.
Baseline data relevant for route window W5 is summarised in the table below.
Table 5.24: Summary of Baseline - Route Window W5
Item

Subject

Details

1a Geology – Superficial
deposits
1b Solid geology
2 Chalk groundwater levels

Brickearth and River Terrace
Deposits
London Clay
90 to 100 m ATD (2003)

3

Shallow: Non-potable
Deep: Likely to be potable
None

Groundwater quality

4

Groundwater abstractions
and protected rights
5 Groundwater protection
zones/Time of travel zones
6a Main Rivers
6b Other watercourses
7 River quality
8 Surface water abstraction
9 Surface water discharge
10 Floodplains and flood levels
5.25.4

Id
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None
None
None
Not applicable
None
None
None

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

None.
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Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.26

Route Window W4 – Acton Main Line Station & Yard

5.26.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve:
•

construction of a new rail underpass at Acton Yard; and

•

new ticket hall, footbridge and platform canopies, and platform extensions at Acton
Main Line station.

The figure below shows the main features within the route window.
Figure 5.23: Route Window W4 – Acton Main Line Station & Yard

(ii)

Acton Rail Underpass

A new rail underpass would be constructed to make train paths available for freight trains
going to and from Acton Yard without disrupting Crossrail and other services. This would
take the eastbound relief line beneath the tracks that connect with Acton Yard. The ramp for
the underpass would commence at a point where the Central Underground line diverges
from the GWML, to the west of Noel Road bridge. Beyond the underpass, a further ramp
203357/31/Final/February 2005
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would take the relief line back to ground level immediately to the west of Acton Main Line
station. The track remodelling would require some demolitions within Acton Yard.
The two goods lines and the three depot reception lines would need to be realigned
considerably to the north of their current location to accommodate the rail underpass. This in
turn would require that other sidings and facilities (used by EWS or their tenants) be moved
northwards. The precise location of this relocation has not yet been agreed with EWS.
Although it is likely that the recreational land north of Acton Yard would only be used
temporarily, this is not certain. The assessment has therefore assumed (A.W.13) that some
permanent landtake would be required from this.
To create the space for the new underpass, the existing facilities in Acton Yard will be
remodelled. This requires all of the facilities to be moved northwards. The opportunity will be
taken to rationalise the yard where possible and remodel the facilities to improve the layout
and efficiency within the yard.
Once the existing railway tracks have been moved away from the footprint of the proposed
underpass, the underpass box will be constructed using bored piled walling with in-situ
concrete invert and cover slabs. The underpass ramps leading into and out of the box will be
constructed using bored pile walls with capping beams and an in situ concrete invert slab.
The construction of the western ramp will start approximately 270 m east of the overbridge at
Hanger Lane. The tracks on the eastern ramp will tie into the existing alignment at Acton
Main Line station. Noel Road overbridge may have to be stabilised by incremental jacking
while the western dive under ramp is constructed. This will require temporary diversion and
protection of utilities and some periods of bridge closure. On completion of the underpass,
the existing eastbound relief line will be realigned to the north to pass through the box.
(iii)

Acton Main Line Station

A new ticket hall, 5 m high and 30 m wide, would be constructed at 267 Horn Lane to the
south of the existing station. The existing facility on Horn Lane bridge may be converted to
commercial use. The new ticket hall would lead to a new footbridge, which would provide lift
access to each platform. New 35 m long canopies would be provided along the platforms in
place of the existing platform shelters. Platforms three and four would be extended
westwards by 57 m and 33 m respectively to accommodate Crossrail trains.
(iv)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction works at Acton Yard would take place over a total period of approximately four
years.
Subject to possession planning requirements and excluding final commissioning, the
construction of the platform extensions, a new station footbridge new ticket hall and platform
refurbishment would take place over a total period of approximately 15 months.
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Additional Description Assumed for Water Resources Assessment

The diveunder would have a maximum depth of approximately 6 m below the proposed
goods lines (121 mATD) and a total length of approximately 830 m. The diveunder box would
be constructed using bored piled walls with in-situ concrete invert and cover slabs. The
access ramps would be formed using bored pile walls with capping beams and in situ
concrete invert slab. It is expected that secant piling would be used to control potential
groundwater inflow, but the final choice of method awaits detailed design studies. The piling
depth would be 2-3 times the height of the retaining wall. Some ingress of water from the
shallow aquifer is expected during and after construction so the use of dewatering and/or
grouting is envisaged.
Along the diveunder, slab track and new, possibly pumped, drainage to accommodate
residual seepage and stormwater would be provided. It is assumed (A.W.14) that track
drainage along the rest of the alignment would not be greatly modified.
Some remodelling of the tracks within the Freight Yard may be required, but it is assumed
(A.W.15) that there would no changes to the existing drainage system which is taken to be
discharging to a combined sewer.
At Acton Mainline station the platform extensions, staircases and overbridge would require
foundations to a depth dependent on the ground condition. New drainage from platforms and
canopies would be provided and it is assumed (A.W.3) that this would be connected to the
existing drainage system.
5.26.3

Baseline Data

The geology of route window W4 comprises London Clay overlain by River Terrace Deposits
and Brickearth. Recent geotechnical investigations show that the gravels are likely to be
found from 2 to 6 mBGL, however, the superficial deposits are thinner or absent in the east
of the window. Along the railway Made Ground of up to 1 m thickness is found and a thin
layer of old ballast and/or ash may be found below the existing rail level. The thickness of the
London Clay is expected to be more than 40 m.
Shallow groundwater in the gravels has been encountered at a depth of 6 mBGL
(125 mATD). In 2003 the Chalk groundwater levels in this area were approximately 80 to
95 mATD. There are no groundwater abstractions present within the route window.
There are no rivers, surface water abstractions or discharges relevant to the route window.
The route window is not situated on a floodplain.
Baseline data relevant for route window W4 is summarised in the table below.
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Table 5.25: Summary of Baseline - Route Window W4
Item

Subject

1a Geology – Superficial
deposits
1b Solid geology
2 Chalk groundwater levels
3

Groundwater quality

4

Groundwater abstractions
and protected rights
5 Groundwater protection
zones/Time of travel zones
6a Main Rivers
6b Other watercourses
7 River quality
8 Surface water abstraction
9 Surface water discharge
10 Floodplains and flood levels
5.26.4

Impact Assessment

(i)

Groundwater

Details
Brickearth and River Terrace
Deposits
(thickness up to 6 m)
London Clay
80 to 95 m ATD (2003)

Id

Drawing
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Shallow: Non-Potable
Deep: Likely to be potable
None
None
None
None
Not applicable
None
None
None

Temporary: Temporary dewatering would reduce groundwater levels in the shallow aquifer.
There are no abstractions within the route window that would be impacted and therefore,
there would be no significant impacts.
Permanent: The diveunder would act as a barrier to flows in the surface aquifer over a
maximum length of up to 830 m. As described in Appendix E, a maximum rise and fall in the
groundwater levels 20 m away from the structure of around 4.3 m has been predicted
assuming (A.W.16) plausible aquifer properties. However, the structure forming the approach
ramps would not provide a complete cut off through the superficial gravels over its entire
length since its depth would be relatively shallow at the ends. Furthermore, the groundwater
flow, if any, is likely to be small, and it is unlikely therefore that the changes in groundwater
levels would be as high as calculated in Appendix E. The width of the superficial deposits
and potential groundwater flows within the superficial deposits would be investigated further
through site investigation and monitored during construction if required. Potential mitigation
measures could include provision of drainage to overcome excessive groundwater level
rises. There would be no significant residual impacts.
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Surface Water

Temporary: It is assumed (A.W.17) that construction of the diveunder would require some
localised dewatering of the shallow aquifer. It is further assumed (A.W.17) that the
dewatering effluent would be discharged to sewer which would lead to a temporary reduction
in sewer capacity. However, the rates involved are thought to be small and there would be no
significant residual impacts. Consultation with Thames Water has been initiated.
Permanent: Drainage from the diveunder construction would be discharged to sewer or,
possibly, to ground depending on the outcome of the detailed design and associated
consultation. This could lead to a slight increase in drainage to sewer. There would be no
significant residual impacts. Consultation with Thames Water has been initiated.
(iii)

Variation

A possible scheme variation at Acton Freight Yard to require less working area during
construction would make no difference to the conclusions of the water impact assessment.
(iv)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works. There
would be a minor, permanent, non significant impact on groundwater levels in the shallow
aquifer caused by the diveunder acting as a barrier to flow.

5.27

Route Window W3 – Old Oak Common Depot

5.27.1

Scheme Description

(i)

Overview

Within this route window the main Crossrail works would involve remodelling to provide
fourteen new Crossrail stabling sidings and a further siding incorporating train washing plant
within the site of Old Oak Common depot. This would require some remodelling of existing
trackwork to accommodate the needs of other existing users within the depot. The site to be
used for the sidings would also be used temporarily as a tunnel construction and fit out
depot.
The figure below shows the main features within the route window.

203357/31/Final/February 2005
Chapter 5 - Western Section.doc

5-89

Crossrail Line 1

Mott MacDonald

Assessment of Water Impacts Technical Report

Cross London Rail Links Limited

Figure 5.24: Route Window W3 – Old Oak Common Depot

The permanent works would consist of fourteen new Crossrail stabling sidings within the site
of Old Oak Common depot, of which twelve would be 250 m long and two would be 130 m
long. A further siding incorporating a train washing facility would also be provided. The
sidings would be overhead electrified and located between the existing English Welsh &
Scottish and First Great Western depots on a section of land known as the Coronation
Sidings. The site would also include a staff accommodation building.
The configuration of the English Welsh and Scottish tracks would be modified accordingly to
accommodate the new Crossrail layout.
OHLE would be installed where necessary within the Old Oak Common Depot. A new
electrical feeder station at Old Oak Common would be located north of the railway, opposite
Wells House Road.
Works at Old Oak Common are to be carried out from Coronation sidings within the existing
footprint area of the depot.
(ii)

Duration of Works

Subject to possession planning requirements and excluding final commissioning, the
construction of the new stabling sidings and carriage washing facility at Old Oak Common
would take place over a three year period.
5.27.2

Additional Description Assumed for Water Resources Assessment

The works to the sidings area would include removal of redundant track and ballast,
construction of staff accommodation and store facilities, and construction of new drainage
and washing facilities although it is assumed (A.W.18) these would be connected to the
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existing drainage system which is taken to be discharging to a combined sewer outfall.
According to geotechnical information, this could require piling to 10 to 15 mBGL.
5.27.3

Baseline Data

The geology of route window W3 comprises London Clay overlain by Made Ground. As
reported in the specialist’s report on contaminated land, the site is known to be contaminated
from historical railway activities on the site and several contamination site studies have been
carried out. Site investigation has shown that Made Ground is found to a depth of up to
6 mBGL. Shallow groundwater was found within the Made Ground, but believed only to exist
in isolated pockets. According to the geological maps the thickness of the London Clay is
expected to be more than 40 m. In 2003 the Chalk groundwater levels in this area were
approximately 80 to 90 mATD. There are no groundwater abstractions present.
The Paddington branch of the Grand Union Canal (not designated as a main river) passes
just to the north of the alignment within a distance of 20 m. In this reach the water has a
chemical GQA of E (poor) and a grade 4 RQO. There is one surface water discharge
consent, licensed to GM Warren (CTWC.2133); discharging to the Grand Union Canal. There
are no surface water abstractions relevant to the route window. The route window is not
situated on a floodplain.
Baseline data relevant for route window W3 is summarised in the table below.
Table 5.26: Summary of Baseline - Route Window W3
Item

Subject

1a Geology – Superficial
deposits
1b Solid geology
2 Chalk groundwater levels
3

Groundwater quality

4

Groundwater abstractions
and protected rights
5 Groundwater protection
zones/Time of travel zones
6a Main Rivers
6b Other watercourses
7

River quality

8
9

Surface water abstraction
Surface water discharge

Details

Drawing
1E0421-

Made Ground (up to 6 m thick)
London Clay
80 to 90 m ATD (2003)

W1E00-00F-00301

Shallow: Non-potable
Deep: Good
None
None
None
Grand Union Canal
GQA: Poor (E)
RQO: Grade 4
None
1

10 Floodplains and flood levels None
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Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

Temporary: Locally contaminated land or groundwater may be associated with rail activities
on the site. Contaminated shallow groundwater could potentially migrate into the Grand
Union Canal. However, it is assumed (A.W.19) that the Grand Union Canal is lined to a
degree that would prevent potential contaminated groundwater migrating into the canal.
Therefore, no significant impacts are anticipated.
Permanent: None.
(ii)

Surface Water

Temporary: The Grand Union Canal is approximately 3 m higher than the railway, therefore
if is unlikely that the canal would be polluted by site runoff.
Permanent: New drainage would be provided in the sidings area. Provision of oil
interceptors would be considered as part of the detailed drainage design. It is assumed
(A.W.20) that a membrane lining would be installed in the vicinity of the carriage washer. The
Crossrail trains would be electrically powered rather than diesel and the potential for pollution
is, in general, low. Good environmental practice would be considered in order to mitigate the
overall impact on the water environment from the depot and carriage washing1. Depending
on how the effluent from the washing facility is managed, the new drainage therefore is likely
to result in an increase in the runoff to sewer. Further discussions with Thames Water and
the Environment Agency would take place in the detailed design phase to determine if any
consents or permits need to be revised. No permanent impacts would occur.
(iii)

Variation

A possible scheme variation at Old Oak Common to require a greater working area during
construction would make no difference to the conclusions of the water impact assessment.
(iv)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

1

As an example, the 10,000 m2 Northam Depot, completed in 2003 by Fitzpatrick for Siemens, is said to be able

to recycle about 85% of the water in use in the washwater recovery plant.
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5.28

Route Window W2 – Canal Way

5.28.1

Scheme Description

The four tracks in the GWML corridor currently increase to six at Ladbroke Grove (in Route
Window W1). In order to provide space for a reversing facility at Westbourne Park this foursix track widening location would need to be moved eastwards to Subway Junction, east of
Westbourne Park. The remaining two (northern) tracks between Ladbroke Grove and
Westbourne Park would be used by Crossrail for movement of empty stock between Old Oak
Common depot and the Westbourne Park train reversing facility.
As part of these works, the track layout at Canal Way would be modified to permit Crossrail
services to access Old Oak Common depot and to reduce conflict with other services
accessing the depot. This would require installation of a series of crossovers between the
relief lines and the Crossrail lines leading to the depot, and reinstatement of a second track
over the Engine & Carriage Line flyover.
The figure below shows the main features within the route window.
Figure 5.25: Route Window W2 - Canal Way

5.28.2

Baseline Data

The geology of route window W2 comprises London Clay likely to be overlain by Made
Ground. The thickness of the London Clay is expected to be more than 40 m. In 2003 the
Chalk groundwater levels in this area were approximately 80 mATD. There are no
groundwater abstractions present within the window.
The Paddington branch of the Grand Union Canal (not designated as a main river) passes
just to the north of the alignment within a distance of 30 m of the proposed Canal Way
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Junction structure. In this reach the water has a chemical GQA of E (poor) and a grade 4
RQO. There is one surface water discharge consent, licensed to G.M. Warren (CTCR.2133),
discharging into the Grand Union Canal. There are no surface water abstractions. The route
window is not situated on a floodplain.
Baseline data relevant for route window W2 is summarised in the table below.
Table 5.27: Summary of Baseline - Route Window W2
Item
1a

Subject

Details

1b
2

Geology – Superficial
deposits
Solid geology
Chalk groundwater levels

3

Groundwater quality

4

6a
6b

Groundwater abstractions
and protected rights
Groundwater protection
zones/Time of travel zones
Main Rivers
Other watercourses

7

River quality

8
9

Surface water abstraction
Surface water discharge

10

Floodplains and flood levels None

5

5.28.3

Id

Drawing
1E0421-

Made Ground
London Clay
80 m ATD (2003)

W1E00-E00F-00301

Shallow: Non-Potable
Deep: Likely to be potable
None
None
None
Grand Union Canal
GQA: Poor (E)
RQO: Grade 4
None
1

Paddington Arm W1-E00-00F-00201
GUCPaddington Arm
CTCR.2133

W1-E00-00F-00201

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

Temporary: There is a minor risk that work would physically affect the outlet for the
discharge consent (CTCR.2133). However, it is assumed (A.W.21) that the outlet point is
located on the north side of the canal where no works would be undertaken. The precise
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location of the discharge point would be confirmed during the detailed design. It is predicted
that there would be no physical impact on the outlet for the discharge consent.
Locally contaminated land or groundwater may be associated with rail activities on the site.
Contaminated shallow groundwater could potentially migrate into the Grand Union Canal.
However, it is assumed (A.W.19) that the Grand Union Canal is elevated or lined to a degree
that would prevent potentially contaminated groundwater from migrating into the canal.
Therefore no significant impacts are anticipated.
The Grand Union Canal is approximately 3 m higher than the main line in W2, therefore is
unlikely that the canal would be polluted by site runoff. An exception may occur where an
additional track is being added to the flyover in the middle of the route window. Crossrail
trains would use the main line tracks, and other trains (diesel) would be diverted onto the
flyover, which, being higher up, may affect the Grand Union Canal. Good site practice would
be important to avoid any pollution of the Grand Union Canal by water discharged into any
drainage pipes or storm water sewers connected to the canal. However, all work would be
within the existing track and would not lead to large areas of exposed earthworks. Good site
practice would be enforced via the provisions for generic mitigation described in Appendix B,
leading to no significant residual impacts.
Works would be carried out adjacent to the canal which could affect the integrity of the
embankments. The construction work would therefore be carried out according to the ‘Code
of Practice for Works Affecting British Waterways’ and Environment Agency’s requirements
for construction in rivers. There would be no significant residual impacts.
Permanent: The Crossrail trains would be run on the tracks adjacent to the tow path near to
the Grand Union Canal. Crossrail would lead to a higher trains frequency on the tracks, but
the modern trains would have a lower emissions of pollutant compared to the existing
system. The waterway has a poor water quality but it is assessed that the operations of the
trains would not make this worse by additional polluted surface runoff or diffuse pollution.
Therefore, no impacts are considered.
(iii)

Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.29

Route Window W1 – Portobello Junction

5.29.1

Scheme Description

As described for Route Window W2, in order to provide space for a reversing facility at
Westbourne Park the four-six track widening location would need to be moved eastwards to
Subway Junction, east of Westbourne Park. The works would require the removal of existing
tracks, the laying of new tracks, crossovers and turnouts, and the provision of new signalling.
The final arrangement would result in the northern pair of tracks being used by Crossrail for
empty stock movements to and from Old Oak Common depot; the middle pair of tracks
would be used as the relief lines; and the southern pair of tracks would be used as the main
lines.
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The figure below shows the main features within the route window.
Figure 5.26: Route Window W1 – Portobello Junction

During these works, the track layout at Portobello Junction would be modified to permit
Crossrail services to cross between the dedicated Crossrail lines and the GWML relief lines.
The works would involve the installation of a series of crossovers. This would allow flexibility
for some relief line services to be routed into Paddington without conflicting with Crossrail
services.
Works take place over about 850 m, wholly within the rail corridor, which lies within a 4 m
cutting, approximately between Ladbroke Grove overbridge to the northwest and Barley
Shotts Business Park to the southeast.
5.29.2

Baseline Data

The geology of route window W1 comprises London Clay likely to be overlain by Made
Ground. The thickness of the London Clay is expected to be more than 40 m. In 2003 the
Chalk groundwater levels in this area were between 70 and 80 mATD. There are no
groundwater abstractions present in the route window.
The Paddington branch of the Grand Union Canal (not designated as a main river) passes
north of the alignment at a distance of 100 m to the north of Westway crossing. In this reach
the water has a chemical GQA of E (poor) and a RQO grade 4. The route window is not
situated on a floodplain. There are no surface water abstractions or discharges.
Baseline data relevant for route window W1 is summarised in the table below.
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Table 5.28: Summary of Baseline - Route Window W1
Item

Subject

1a Geology – Superficial
deposits
1b Solid geology
2 Chalk groundwater levels
3

Groundwater quality

4

Groundwater abstractions
and protected rights
5 Groundwater protection
zones/Time of travel zones
6a Main Rivers
6b Other watercourses
7

Details

Drawing
1E0421-

Made Ground
London Clay
70 to 80 m ATD (2003)

W1E00-E00F-00301

Shallow: Non-potable
Deep: Expected to be
reasonable
None
None
None
Grand Union Canal

River quality

GQA: Poor (E)
RQO: Grade 4
8 Surface water abstraction
None
9 Surface water discharge
None
10 Floodplains and flood levels None
5.29.3

Id

Paddington Arm W1-E00-00F-00201
GUC W1-E00-00Paddington Arm F-00201

Impact Assessment

Chapter 4 and Section 5.4 describe route wide and route section wide impacts and generic
mitigation measures respectively. In addition, route window specific impacts and mitigation
measures have been identified and are described below. A summary is given in Appendix F.
(i)

Groundwater

None.
(ii)

Surface Water

Temporary: Good site practice would be important to avoid any pollution of the Grand Union
Canal by water discharged into any drainage pipes or storm water sewers connected to the
canal. However, work would be within the existing track and would not lead to large areas of
exposed earthworks. Good site practice would be enforced via the provisions for generic
mitigation described in Appendix B, leading to a no significant residual impacts.
Permanent: None.
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Residual Impacts

There would be no significant residual impacts from temporary or permanent works.

5.30

Route Windows H1 to H5

In order to allow Crossrail trains to access Heathrow terminals Crossrail would provide
service into the airport via Stockley junction. These 5 route windows encompass the existing
rail infrastructure into the airport. No Crossrail works would take place in the five route
windows:
•

H1: Heathrow Express Tunnel (North);

•

H2: Heathrow Express Tunnel (South);

•

H3: Heathrow Terminals One, Two and Three;

•

H4: Heathrow Terminal Four; and

•

H5: Heathrow Terminal Five.

The figure below shows location of the five route windows.
Figure 5.27: Route Windows H1 to H5

There would be no impacts on groundwater or surface water.
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Summary of Significant Impacts and Assessment – Western Route
Section

There would be no residual significant impacts from permanent works in the Western Route
Section. The table below shows the identified residual significant impacts from temporary
works. The residual impacts are also presented on Drawings 1E0321-W1E00-E00-F-00001
to 00006 with references to the impact register presented in Appendix F.
Table 5.29: Significant Temporary and Permanent Impacts – Western Route Section
Route
Window
W25
(Impact
ref.
W25.1)

Works & potential Significance
Impact
Contamination of
Significant
Chalk aquifer during
construction works,
affecting two
groundwater
abstractions
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Committed
mitigation
Good site
management.
Monitor water quality.
Consultation with well
owners is currently
being undertaken
and appropriate
monitoring, mitigation
and compensation
measures would be
agreed as required.
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Residual Impact
Description
Potential
Contamination of
Chalk aquifer at
one well (Id 139)

Significance
Significant

