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Crossrail Amendment of Provisions

1

Introduction

1.1.1

The Crossrail Bill was submitted to Parliament together with an Environmental
Statement (ES) (hereafter referred to as ‘the main ES’) and an Addendum in February
2005. In addition, a Supplementary ES (SES) providing additional information on the
works and environmental impacts relating to certain aspects of the Crossrail project
in addition to those reported in the main ES was published in May 2005. A second
Supplementary ES (SES2) was published in January 2006 providing additional
information and environmental impacts related to utilities works. A third Supplementary
ES (SES3) was published in November 2006 with an erratum in February 2007.

1.1.2

Since the Bill’s deposit, a number of revisions to the original Bill proposals have
been identified as being necessary. In some cases these revisions involve the
acquisition or use of land outside of the current limits of the Bill, additional access
rights, or other extensions of the powers conferred by the Bill making it necessary
to submit an Amendment of Provisions to the Bill (1). These Amendment of Provisions
(APs) are submitted to Parliament and are subject to a petitioning period in the same
way as the Bill itself.

1.1.3

An Environmental Impact Assessment of the first tranche of APs was undertaken and
an ES (referred to as the ‘AP ES’) was published in January 2006. An Environmental
Impact Assessment of the second tranche of APs was undertaken and an ES
(hereafter referred to as the ‘AP2 ES’) was published in May 2006. A third tranche
of APs was undertaken and an ES (hereafter referred to as the ‘AP3 ES’) was published
in November 2006. The third tranche included changes made in response to the interim
findings of the Crossrail House of Commons Select Committee in July 2006 and
undertakings made during the Select Committee process.

1.1.4

A fourth AP has now been assessed. This fourth tranche of APs relates specifically to
changes associated with provision for the construction of a station at Woolwich, details
of which are summarised in Table 1.1. It is the purpose of this ES (hereafter referred
to as the ‘AP4 ES’) to provide an assessment of the environmental impacts arising
from this proposal. AP4 ES describes the permanent and temporary works and/or
requirements for the use of land arising from the revised proposal and associated
alignment changes, and any consequent changes to the environmental baseline
and assessment of significant environmental impacts from those reported
in the main ES or subsequent amendments.

1.1.5

The measures that will be used to mitigate impacts during Crossrail’s construction
are described in Appendix B1 of the main ES. Implementation of these measures
has been assumed in this AP4 ES. The impacts reported in this AP4 ES are residual
impacts, ie the significant impacts that will remain after the application of generic
or specific measures to reduce or control them.

(1) This is the term used to describe an Amendment to the Bill to which the Private Business Standing Orders of Parliament are applicable.

London
Borough of
Greenwich

A stand alone emergency intervention shaft
is required at Plumstead goods yard.
Plumstead portal is realigned approximately
300 m further east. Works to the North
Kent Line are still required.

New Plumstead
shaft and
realigned
Plumstead portal

SE6 and SE7:
Plumstead
portal and
and Church
Manorway
Bridge

The southern portal for the Thames Tunnel,
including an emergency intervention point
is located at Plumstead goods yard. Works
will be carried out to the North Kent Line
to allow the Crossrail tracks to emerge
in between the two North Kent Line tracks.

London
Borough of
Greenwich

A new station at Woolwich, incorporating
A shaft at Arsenal Way to provide
Arsenal Way shaft.
an emergency intervention point (EIP),
emergency intervention equipment and
ventilation facilities for the Thames Tunnel.
The location of the shaft was adjusted in AP3.

London
Borough of
Newham and
London
Borough of
Greenwich

There are horizontal and vertical changes to
the alignment throughout SE4, SE5 and SE6.

Woolwich station

The Thames Tunnel is located in between
North Woolwich portal (SE4) and
Plumstead portal (SE6).

SE4, SE5, SE6 Alignment
alterations

Local
Authority

Description of the Revised Scheme

SE5: Woolwich
station (route
window
previously
known as
‘Arsenal Way
shaft’)

Description of the Original Works

Route Window Proposed
Changes

Table 1.1 Main Elements of the Amendment of Provisions

Environmental Statement
AP4
3

Chapter 2
Route Window SE5:
Woolwich Station
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Route Window SE5: Woolwich
W
Station

Location Plan of Woolwich Station

2.1

Introduction
Overview

2.1.1

The main ES described the Crossrail works proposed to take place within
Route Window SE5 (previously this route window was named ‘Arsenal Way
W shaft’).

2.1.2

After passing beneath the River Thames and a shaft at War
W ren Lane (Route
Window SE4), the twin-bore tunnel followed an alignment along the southern edge
of the Royal Arsenal towards Network Rail’s North Kent Line at Plumstead (Route
Window SE6). Within Route Window SE5, a shaft was identified as being required
in the parking/loading area to the east of Arsenal Way
W to provide an emergency
intervention point (EIP) and ventilation facilities for the proposed underground railway.
y

2.1.3

The original shaft location, as described in the main ES, would have taken car parking
and loading space used by adjoining light industrial units out of use during construction
and, to a lesser extent, permanently.
y Unit 16 Gunnery Terrace
T
and three businesses
in the IO Centre (Units 1– 3) would have been affected.
f

Environmental Statement

AP4

2.1.4

Following deposit of the Bill, the location and the architectural layout of the Arsenal
Way shaft within the car park site was revisited. An amended scheme which reduced
the effect on the business at 16 Gunnery Terrace was presented in AP3 ES.

2.1.5

Separately, in October 2006 the House of Commons Select Committee examining
the Crossrail Bill called on the Government to include a station at Woolwich in the
Crossrail scheme. In the light of subsequent discussions on reducing the costs
of, and funding for, such a station and an outline agreement between the Secretary
of State for Transport and Berkeley Homes (East Thames) Ltd (who are the developers
of ‘the Warren’ site within which the station would be located) on the construction
of a station box, a further amendment to the scheme is now proposed to make
provision for a new Crossrail station at Woolwich.

2.1.6

The Woolwich station design includes a ventilation and EIP shaft at each end
of the station box. There is, therefore, no need for a separate shaft at Arsenal Way.
The addition of the station into the scheme requires horizontal and vertical alignment
changes which in turn requires alterations to Plumstead portal (Route Window SE6),
and minor alterations to Warren Lane shaft (Route Window SE4).

2.1.7

This chapter sets out information on the following:
• the original proposals for the works in Route Window SE5 as described
in the main ES and relevant amendments within AP3 ES;
• the proposal for a station at Woolwich, associated alignment changes,
and changes at Warren Lane shaft (Route Window SE4);
• alternative scenarios within the powers proposed;
• a description of the construction works for the revised proposals; and
• an assessment of any changes to the significant environmental impacts
reported in the main ES.

2.1.8

Changes to Plumstead portal are described separately in Chapter 3.
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Permanent Works
The Original Works
Main ES

2.2.1

The original works proposed in Route Window SE5 included the Arsenal Way
shaft and the eastbound and westbound twin-bore running tunnels. These works are
described in the main ES and identified on Map SE5(ii) of Volume 4b of the main ES.

Aerial View of Proposed Station Location
2.2.2

The shaft was to be located at the southeastern end of the Arsenal Way car park
and servicing area with Plumstead Road to the south, and would contain ventilation,
EIP and emergency evacuation facilities. Two surface structures (8 m in height)
were proposed.
AP3 ES

2.2.3

The revised scheme presented in the AP3 ES and shown on Map SE5(ii) of the
AP3 ES mapping volume (AP3a) involved the construction of an identical shaft
to the one described in the main ES further east from Arsenal Way.

2.2.4

The worksite, whilst the same size as the one described in the main ES, was
amended through a reduction in land take at the western end to facilitate the
continued operation of the business at 16 Gunnery Terrace, and extension
of the northeastern end to include the three industrial units forming part
of the IO Centre (Units 1– 3).

Environmental Statement
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2.2.5

The IO Centre units would be used, during construction, for worksite accommodation,
a dewatering system and a workshop. The IO Centre industrial units would be returned
to business use after construction had finished.

2.2.6

Revised worksite access would be required further south off the eastbound feed from
Arsenal Way to Plumstead Road to accommodate the change of shaft location.
The Revised Scheme

2.2.7

Subject to the alternative scenarios in paragraphs 2.4.12 and 2.4.18, the revised
scheme presented in this AP4 ES is for the construction of a shallow box station at
Woolwich which incorporates the previously proposed Arsenal Way shaft. The revised
scheme and associated worksite areas are illustrated on Map SE5(ii) of the AP4 ES
mapping volume (AP4a).

Location of Woolwich Station Eastern Shaft
2.2.8

The twin-bore eastbound and westbound running tunnels will follow a different
horizontal and vertical alignment for the revised scheme compared to the alignment
presented in the main ES and AP3 ES. The revised alignment is required in order
for the tunnels to pass through the shallow box station whilst avoiding the southern
outfall sewer, water intake tunnels of the former Woolwich Power Station, and existing
piled foundations, whilst taking account of tunnel gradients, track geometry, line speeds
and the location of listed buildings in the immediate vicinity of the proposed station.
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2.2.9

Between the proposed North Woolwich portal and Woolwich station, the horizontal
alignment is shifted marginally further north, and between the proposed Woolwich
station and Plumstead portal, it is realigned approximately 150 m further north.
A subsequent alteration to Plumstead portal (in Route Window SE6) is required,
namely the introduction of a stand-alone EIP shaft at the western end of Plumstead
Goods Yard and a repositioning of the portal within existing limits. These changes
are illustrated on Map SE6(ii) of the AP4 ES mapping volume (AP4a) and described
in further detail in Chapter 3.

2.2.10

At rail level, the tunnels within Woolwich station will be approximately 14 m below
ground and either side of the station the vertical alignment of the tunnels will be higher
than that presented in the original scheme. With a higher vertical alignment at the
location of Warren Lane ventilation shaft (in Route Window SE4), the subsurface
structures are altered although there are no changes to the above-ground structure.

2.2.11

The proposed location for Woolwich station is within the Royal Arsenal car park, part
of the Royal Arsenal site, located on the north side of Plumstead Road. The station
extends underneath Arsenal Way and the car park and servicing area to the east
of Arsenal Way. There is currently a temporary marketing suite for Berkeley Homes
occupying part of the Royal Arsenal car park site.

2.2.12

The station structure will comprise an underground basement-level ticket hall
concourse with escalators to eastbound and westbound platforms within
a rectangular box. The platforms will extend to approximately 245 m.

2.2.13

Two combined ventilation, EIP and emergency evacuation shafts, approximately
8.5 m high, will be constructed, one at each end of the station, the eastern shaft
being east of Arsenal Way. The station’s integral ventilation, EIP and emergency
evacuation facilities remove the need for the original Arsenal Way shaft structure
described in the main ES and AP3 ES.

2.2.14

The station entrance, contained within a structure approximately 5 m high,
will be located in between the two ventilation shafts and within the existing
Royal Arsenal car park.

2.2.15

In accordance with the methodology for the main ES (Volume 1, Chapter 3, Section
3.8, paragraphs 3.81 to 3.87), the assessment does not cover development above
the station, although an indicative outline is included in Map SE5(ix) of the AP4 ES
mapping volume (AP4a) based on discussions with Berkeley Homes Ltd. There is
an existing planning permission for development of the Royal Arsenal site and the
likely interaction between the Crossrail proposals with the implementation of this
permission is considered below.
Existing Planning Permission

2.2.16

Outline planning permission was granted on 29 August 2006 to Berkeley Homes
(East Thames) Ltd for a masterplan for a mixed use redevelopment of the Warren,
part of the Royal Arsenal site at Woolwich. The permission covers a 12.9 ha (gross)
area to the west of Arsenal Way (ie it does not affect any land east of Arsenal Way).

Environmental Statement
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The planning permission is subject to a condition requiring all drawings and
specifications, and any other matters as to the construction of the scheme,
to comply with the approved master plan.
2.2.17

Over the alignment of the tunnels between the proposed Warren Lane shaft and the
proposed location of Woolwich station (west of Arsenal Way) the development includes
several blocks ranging in height from 4 to 22 storeys . Within the proposed Crossrail
work site for Woolwich station, the masterplan identifies a building of up to 12 storeys,
the proposed uses for which are residential (505 units), restaurant/café and office.

2.2.18

Immediately to the north of the proposed site of Woolwich station is the grade II
listed Royal Carriage Factory. This building is proposed to be substantially altered
to allow for the development of a seven storey building within its perimeter.
Although there will be a number of uses within this altered structure, the frontage
closest to the Crossrail works is identified for leisure and business use. West of the
Royal Carriage Factory is the grade II listed Officers’ Quarters which will be repaired
and converted into a restaurant or pub. Verbruggen’s House to the west of the
proposed station is proposed to accommodate a new restaurant. Dial Arch Block
to the north of Dial Arch Square is proposed for community use, with one wing
possibly used as a childrens’ crèche. Reserved matters for these aspects
of the masterplan development have yet to be submitted.

2.2.19

Included with the planning application was an indicative phasing for the implementation
of the masterplan development. In this phasing, which remains broadly current, phase
1 of the scheme includes the development within the Royal Carriage Factory, Officers’
Quarters, Verbruggen’s House and the Dial Arch Block which is due to take place
between 2006 and 2008.

Verbruggen’s House
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Two conditions relating to Crossrail were attached to the planning permission.
The first requires that the subsurface elements of the building over the alignment
of the railway are approved prior to construction to ensure they do not prejudice
the construction of Crossrail. The second states that the elements of the scheme
located on areas defined as surface on the Crossrail safeguarding plans (the sites
for Woolwich station and Warren Lane shaft) cannot be implemented until the
Crossrail works are complete or it is confirmed that Crossrail does not wish
to use the land. Crossrail will therefore not preclude the implementation of the
planning permission, although elements of it will not be able to precede the
Crossrail works. In particular, on information based on phasing information
from the masterplan, it is assumed that:
• there will be other construction work going on in the Royal Arsenal site
prior to and during the Crossrail construction works;
• substantial works to the Royal Carriage Factory, Officers’ Quarters and
Verbruggen’s House will take place prior to the Crossrail works; and
• the building above the site for Woolwich station will not take place
till after the Crossrail works.

2.2.21

Following discussions with Berkeley Homes, it is assumed that Verbruggen’s House
will not be occupied until completion of the Crossrail works.
Over-site Development

2.2.22

Because there is no demolition involved, the building above the Crossrail station
(to the west of Arsenal Way) is not considered to constitute over-site development
(OSD), as defined in the main ES (Volume 1, Chapter 3, Section 3.8). Nevertheless,
a plan showing the indicative height of the potential development above Woolwich
station is included in Map SE5(ix) of the AP4 ES mapping volume (AP4a).

2.2.23

An opportunity for OSD is however identified in relation to the site containing the shaft
at the eastern end of Woolwich station. As set out in the main ES (Volume 1, Chapter
3, Section 3.8), the Bill does not seek powers for this OSD but it is considered unlikely
that the only above-ground structure in this location will be the operational Crossrail
shaft. An indicative height for this potential OSD is also provided in SE5(ix) of the AP4
ES mapping volume (AP4a).

2.2.24

Section 3.8 of the main ES identifies that the Secretary of State will give an undertaking
to Parliament that outline applications for each of the OSDs will be submitted to the
appropriate local planning authorities An undertaking has now been given to Parliament
to submit such applications as soon as realistically practicable and in any event no later
than two years after the commencement of construction of the Crossrail works on site.
However, it is proposed that for the buildings to be demolished in the Royal Arsenal
Conservation Area, the undertaking given to Parliament is amended to reflect
uncertainties regarding the timing of a decision on the fit-out of Woolwich station,
as described in more detail in paragraph 2.4.12 below. It is proposed that the
obligation to submit an outline application within a reasonable period is triggered by
a decision on whether to fit-out the station, rather than the start of works on the site.

Environmental Statement
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Temporary Works
Construction of the Revised Works

2.3.1

Minor utility diversions will be undertaken prior to the main construction period.
This may involve works in Plumstead Road without requiring the closure of
Plumstead Road at any time.

2.3.2

Buildings 12, 14, 15 and 16 Gunnery Terrace will be demolished to make way
for station construction works, site offices/welfare and construction materials delivery
and transfer. Demolition to accommodate the main works will be undertaken over
a period of two months. A concrete batching plant will be located in the area
of the existing car park for Units 1– 3 of the IO Centre.

2.3.3

The main works to construct Woolwich station will comprise the following:
• site set-up, including protection of listed buildings adjacent to the works, if required;
• installation of walling forming the perimeter of the station box and installation
and operation of the dewatering system;
• excavation and construction of the station roof slab, excavation of the box
underneath the roof slab and construction of the station concourse slab;
• the station box will be constructed in advance of the arrival of the tunnel boring
machines (TBMs) (for both the eastbound and westbound tunnels) from Plumstead
portal. Once each TBM has broken through at the eastern end of the box, they will
be slid through to the western end of the station and set up for the drive under the
River Thames to the North Woolwich portal;
• installation of the system-wide facilities including track, drainage, overhead line
equipment (OHLE), signalling and platforms; and
• installation of the ticket hall internal structures and above-ground structures,
equipment and finishing, and installation of station escalators and mechanical
and electrical fittings.

2.3.4

There are no material changes to the construction methodology for Warren Lane
shaft to that described in the main ES.
Duration of Works

2.3.5

The construction of Woolwich station box including the integrated Arsenal Way
shaft and associated utility works will be undertaken over a period of approximately
three years and seven months. The fit-out stage, including construction of the
above-ground entrance structure and the western shaft will take place over
a further period of 15 months.

2.3.6

The elements of the construction of the station box and fit-out are described
for the purposes of the ES in Table 2.1.
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Table 2.1 Woolwich Station Construction Stages
Stage

Construction of the Station Box

Fitting out of the Station

Key Elements

Station box including
eastern shaft
track, drainage,
OHLE, signalling and
platform structure

Western shaft above ground
Above-ground entrance structure
Ticket hall
Equipment and finishes
Installation of station escalators
Mechanical and electrical fittings

Construction Plant and Materials
2.3.7

The main construction plant and equipment to be used at the Woolwich station
worksite will include cranes, excavation machinery, piling machinery and diaphragm
walling rigs. Other equipment will include compressors, electrical generators, concrete
batching plant, temporary ventilation fans, dewatering wells and a pumping system.

2.3.8

Construction of Woolwich station will give rise to approximately 135,000 m3
of excavated material (unbulked).
Worksites and Access

2.3.9

The worksite will be bounded by Plumstead Road to the south and the remainder of
the Royal Arsenal site to the north. Although the worksite area includes Verbruggen’s
House (a listed building), it will not be directly affected by the works and protective
measures will be put in place to mitigate the potential effect of indirect impacts
such as settlement (see paragraphs 2.5.8 to 2.5.11).

2.3.10

The worksite will include the parking and loading area for units 1–3 of the IO
Centre and 16 Gunnery Terrace and the area left by the demolition of 12, 14,
15 and 16 Gunnery Terrace. Units 1–3 of the IO Centre will be retained for storage
use. Although the area to the north of units 12, 14 and 15 is included within limits
of land to be acquired and used (LLAU), it is not anticipated that the access
to 7–11 Gunnery Terrace will be affected.

2.3.11

During construction, the southern end of Arsenal Way will be included in the
worksite and closed to public traffic, allowing access for construction traffic only.
The construction of the station box will divide the worksite. Access from the south
will be from Plumstead Road and from the north from Arsenal Way and Cornwallis
Road. It is proposed that excavated material will be removed through the northern
access and then via Duke of Wellington Avenue, Tom Cribb Road and Pettman
Crescent. The site access points are shown on Map SE5(xi) of the AP4 ES
mapping volume (AP4a).
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2.4

Alternative Scenarios

2.4.1

The construction of the Woolwich station box on the revised alignment is dependent
upon the successful conclusions of a binding agreement between the Department
for Transport (DfT) and Berkeley Homes following the outline agreement reached
in March 2007. The outline agreement provides that Berkeley Homes will fund
and build the station box, receiving a contribution from public funds in respect of
the savings made through avoiding other Crossrail works in this area. Both Berkeley
Homes and the London Borough of Greenwich recognise that the subsequent
fit-out of the station box will be conditional on receiving sufficient funding from
developers and businesses that stand to benefit from the station — no additional
public funding will be made available.

2.4.2

Four alternative scenarios have, therefore, been included to assess the impacts should
the proposals for Woolwich station not be implemented in full to the same timescale
as the rest of the Crossrail scheme, or be implemented only in part, or not at all:
i) Fit-out of the station delayed by up to five years

2.4.3

In this scenario the station box is completed but there is an extended delay
(potentially up to five years) between construction of the box for Woolwich station
and the fitting out. There are no changes in worksites.
ii) Construction of the box for Woolwich station, but no fit-out

2.4.4

In this scenario the box is never fitted out. The duration of the construction
period would be reduced to three years and seven months. There are
no changes in the worksites.
iii) Constructing Arsenal Way shaft on the AP4 ES alignment without a station at Woolwich

2.4.5

In this scenario, the station box is not constructed. If this occurs there will
still be a requirement for a stand-alone ventilation and EIP shaft at Arsenal Way.
However because of the change in alignment, this will be in a different position
to both that assessed in the main ES and that assessed in AP3 ES. Instead,
the Arsenal Way shaft would be at the same location and of the same dimensions
as if it were part of the Woolwich station proposals assessed within this document.
However, it would be constructed within a smaller box (located to the east
of Arsenal Way) than that proposed to accommodate Woolwich station.

2.4.6

The worksite for an Arsenal Way shaft on the AP4 ES alignment would consist
of the elements of the Woolwich station worksite in between Arsenal Way and
Cornwallis Road. It would include the demolition of 16 Gunnery Terrace, but
not Units 12, 14 and 15. It would also exclude the car park and loading area
for Units 1–3 of the IO Centre. The Plumstead worksite in Route Window SE6
would be used for additional storage and welfare purposes.
iv) Surface-level ticket hall

2.4.7

It is also feasible that the fit-out of the station would include a surface-level
(instead of subsurface) ticket hall, potentially incorporated into Berkeley Homes’
development above the site. The Bill allows for this eventuality. A further scenario
therefore examines the impact of this scenario.
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2.4.8

In this scenario, the above ground entrance structure will be larger than in the main
station scheme with a sub-surface ticket hall and surface entrance (see Map SE5(viii)).
The location and above ground features of the western and eastern shafts will
be unchanged. Construction duration and length of worksite remain unchanged.

2.5

Mitigation and Residual Impacts
Overview

2.5.1

The temporary significant impacts of the revised scheme are illustrated on Map SE5(ii)
of the AP4 ES mapping volume (AP4a). This map also shows the impacts which
have been eliminated as a result of the amendment.
Impacts on Landscape, Townscape and Built Heritage
Baseline

2.5.2

The proposed Woolwich station worksite is located to the north of Plumstead
Road, in an area that forms part of the Royal Arsenal Woolwich Conservation Area.
There is great variety in the age, scale and style of buildings in this southern part
of the conservation area.

2.5.3

In the southeastern part of the conservation area in the region of Cornwallis Road,
there is a mixture of 19th century brick buildings and 20th century steel-clad buildings
arranged in an orthogonal fashion. The central southern part is dominated by the large
Royal Carriage Factory (Grade II listed) and by a large area of hardstanding between
the southern frontage of this building and Plumstead Road. Most of this hardstanding
is currently occupied by car parking, but outline planning permission has been granted
to Berkeley Homes (East Thames) Ltd for a new mixed use development, including
residential, on this site and a temporary marketing suite has been constructed
opposite the western part of the Royal Carriage Factory (this is described
in more detail paragraphs 2.2.16 to 2.2.21).

2.5.4

The southwestern part of the conservation area contains a collection of relatively
small-scale listed buildings, which provide enclosure to an area of high-quality paving,
lawns and mature trees at the main pedestrian entrance to the conservation area along
Plumstead Road. These listed buildings include Verbruggen’s House (Grade II listed),
Officers’ Quarters (Grade II listed), Main Guard Room (Grade II listed), Dial Arch Block
(Grade II* listed) and Royal Brass Foundry (Grade I listed). The southern boundary
of the conservation area largely follows the Royal Arsenal boundary wall, which
is generally some 3 m high, but includes a section of relatively low wall with railings.
The boundary also includes a section of immature hedging. Mature deciduous trees
line the Plumstead Road pavement alongside the sections of the boundary wall.

2.5.5

The townscape to the north of Plumstead Road is generally of high quality and has
a high sensitivity to change. The townscape south of Plumstead Road is of relatively
small scale and comprises a mixture of 18th, 19th and 20th century buildings, providing
a tight urban grain. The buildings are generally of mixed residential and commercial
use, typically with ground floor retail. The buildings opposite the southern edge of
the conservation area are predominantly Victorian terrace buildings. They comprise
a mixture of residential and commercial buildings and vary from one to three storeys

Environmental Statement

AP4

17

in height. These buildings line the southern edge of Plumstead Road, except at
Beresford Square Market Place where they are set back from the road. To the east
of the square, there is an area of raised planting beds, trees and parking for vehicles
servicing the market. The townscape to the south of Plumstead Road is generally of
low quality and has a low sensitivity to change, but also has small pockets of medium
to high-quality buildings and spaces, including Beresford Square Market Place.
2.5.6

The proposed Woolwich station worksite predominantly comprises an expanse
of hardstanding which is subject to outline planning permission for a mixed use
development, as described in paragraph 2.5.3 above. The worksite area contains
the Grade II listed Verbruggen’s House at the western end, three late 20th century
industrial units which comprise Units 1– 3 of the IO Centre and a group of four
traditionally constructed workshop buildings in its northeastern corner (12, 14,
15, and 16 Gunnery Terrace). The latter group are the only buildings proposed for
demolition to accommodate the Woolwich station works. These 19th century buildings
once housed the Carriage Department and although they are not listed, they make
a positive contribution to the conservation area in terms of their scale, materials
and design detailing. Gunnery Terrace provides vehicular access to these
buildings along their northern edge.

2.5.7

The proposed northern boundary of the Woolwich Station worksite abuts the Officers’
Quarters and the Royal Carriage Factory and extends beyond Arsenal Way along
the northern boundaries of 12, 14, 15 and 16 Gunnery Terrace and Units 1– 3 of
the IO Centre. The proposed worksite includes part of Dial Arch Square adjacent
to Verbruggen’s House and the Officers’ Quarters at the western end, whilst the
IO Centre building marks the eastern end. The southern boundary of the proposed
worksite follows the Royal Arsenal boundary wall/railings. In terms of proposed surface
level structures associated with Woolwich station, the western ventilation building would
be located some 10 m away from the Officers’ Quarters, some 28 m away from
Verbruggen’s House and some 45 m away from the Royal Carriage Factory.
Direct Impacts on Listed Buildings

2.5.8

No statutory listed buildings will be directly affected by the construction
or operation of the revised scheme in this route window.

2.5.9

The settlement assessment for the original scheme identified four listed buildings
as having potentially significant settlement impacts without mitigation as set out
in the main ES, (Volume 3, Chapter 11, Section 11.8, paragraph 11.8.16).
Of these buildings, one (The Royal Brass Foundry) is Grade I listed and the
remainder (Main Guard Room, Verbruggen’s House and Officers’ Quarters) are
Grade II. The settlement assessment for the AP3 ES identified one further structure,
the Grade II listed Middle Gate and boundary wall, where there was potential
for a significant impact due to settlement on the boundary wall structure
(AP3 ES Chapter 25, Section 25.5, paragraph 25.5.7).

2.5.10

With the Woolwich station scheme, one of the buildings originally identified (Main Guard
Room) falls outside the 10 mm settlement contours and the risk of potentially significant
settlement impacts is removed, but the risk remains for the other four buildings.
Assessments also show potentially significant settlement impacts at an additional two
Grade II listed buildings in this route window which were not assessed as affected
within the main ES or AP3 ES (the Royal Carriage Factory and Middlegate House).
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Measures to protect the integrity and heritage value of these structures as set out
in Appendix B1 of the main ES will be implemented as necessary in order to reduce
the impacts to not significant.
Mitigation and Temporary Residual Impacts

2.5.12

The proposed works for the construction of the vent shafts and the entrance structure
would result in significant temporary adverse impacts on the character and appearance
of the conservation area. The construction activity would also result in temporary
significant adverse impacts on the setting of the Grade I listed Royal Brass Foundry,
Grade II* listed Dial Arch Block and Grade II listed Verbruggen’s House, Main Guard
Room, the Officers’ Quarters, and the Royal Carriage Factory. The temporary works
would not result in any significant impacts on the townscape to the south of Plumstead
Road in the context of the boundary wall, heavy traffic on Plumstead Road, lighting
columns, signage and the effects of distance.
Mitigation and Permanent Residual Impacts

2.5.13

The proposed western ventilation building would be approximately 3 m lower
in height than Verbruggen’s House and the entrance structure would be some 6 m
lower. These two proposed structures would be significantly lower in height than either
the Officers’ Quarters or the Royal Carriage Factory. However, the proportions of the
structures would detract significantly from the sense of quality provided by these three
Grade II listed buildings and would result in significant adverse impacts on their setting,
until such time as the mixed use development, as described in paragraph 2.5.3
is completed, which will be of an even greater scale.

2.5.14

The permanent removal of buildings at 12, 14, 15, and 16 Gunnery Terrace would
expose a party wall along the southern side of 11 Gunnery Terrace and would remove
the enclosure currently provided by this group of buildings to the cul-de-sac at Gunnery
Terrace. The introduction of the proposed eastern ventilation building, with its utilitarian
materials, into the southeastern part of the conservation area, and the associated
loss of 12, 14, 15, and 16 Gunnery Terrace, would result in a significant adverse
impact on the setting of the Royal Carriage Factory.

2.5.15

Permanent townscape impacts could be reduced or mitigated in part through
the provision of a replacement building on the Gunnery Terrace site, which would
incorporate the eastern ventilation building. This replacement building would be
developed within the setting of the planned mixed use redevelopment to the west
of Arsenal Way which, as described in paragraphs 2.2.16 to 2.2.21 and 2.5.3,
will be of even greater scale when completed.

2.5.16

Cumulatively, the loss of the existing buildings at 12, 14, 15, and 16 Gunnery Terrace
and the introduction of the ventilation buildings and entrance structure would result in a
significant adverse impact on the character and appearance of the conservation area.
However, the detailed design of the permanent works, including the ventilation building
and entrance structure, will be subject to discussion and agreement with the London
Borough of Greenwich in consultation with English Heritage through the procedure
set out in Schedule 7 to the Bill. Consequently it may be possible to reduce
or mitigate these impacts.
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Alternative Scenario i) Delayed Station Fit-out
Mitigation and Temporary Residual Impacts
2.5.17

There would be no changes to the significance of the impacts identified
in the assessment of Woolwich station as set out in paragraph 2.5.12.
Mitigation and Permanent Residual Impacts

2.5.18

There would be no changes to the significance of the impacts identified in the
assessment of Woolwich station, as set out in paragraphs 2.5.13 to 2.5.16 but
some of the impacts would be delayed until such time that station fit-out is complete.

2.5.19

As a result of the initial construction of the permanent works for the station box, including
the eastern ventilation shaft, there would be no significant adverse impacts on the setting
of the Grade II listed Verbruggen’s House and the Officers’ Quarters as reported in
paragraph 2.5.13. These impacts would result from the subsequent construction
of the permanent works for the station fit-out, including the western ventilation shaft and
entrance structure so would be delayed until such time that station fit-out is complete.
Alternative Scenario ii) No Station Fit-out
Mitigation and Temporary Residual Impacts

2.5.20

There would be no changes to the significance of the impacts identified in the
assessment of Woolwich station as set out in paragraph 2.5.12.
Mitigation and Permanent Residual Impacts

2.5.21

With no station fit-out, there would be no significant adverse impacts on the setting
of the Grade II listed Verbruggen’s House or the Officers’ Quarters as reported
in paragraph 2.5.13. Otherwise, there would be no changes to the significance
of the impacts identified in the assessment of Woolwich station, as set out
in paragraphs 2.5.13 to 2.5.16.
Alternative Scenario iii) Arsenal Way Shaft Only
Direct Impacts on Listed Buildings

2.5.22

Because of the revised tunnel alignment, there would still be a risk of potentially
significant settlement impacts at five of the six listed buildings identified above,
ie all those listed in paragraphs 2.5.9 to 2.5.10 except the Royal Carriage Factory.
Measures to protect the integrity and heritage value of these structures as set
out in Appendix B1 of the main ES will be implemented as necessary in order
to reduce the impacts to not significant.
Mitigation and Temporary Residual Impacts

2.5.23

The Arsenal Way shaft works, unlike the Woolwich station works, would not result
in any significant adverse impacts on the setting of the Grade I listed Royal Brass
Foundry, Grade II* listed Dial Arch Block and Grade II listed Verbruggen’s House,
Main Guard Room and the Officers’ Quarters.
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Significant temporary adverse impacts on the character and appearance of the
conservation area and on the setting of the Royal Carriage Factory would, however,
remain as set out in paragraph 2.5.12.
Mitigation and Permanent Residual Impacts

2.5.25

The Arsenal Way ventilation shaft structure, unlike the Woolwich station permanent
works, would not result in any significant adverse impacts on the setting of the Grade II
listed Verbruggen’s House or the Officers’ Quarters. Permanent townscape impacts
could be reduced or mitigated in part through the provision of a replacement building
on the Gunnery Terrace site, which would incorporate the eastern ventilation building.

2.5.26

Otherwise, there would be no changes to the significance of the impacts identified
in the assessment of Woolwich station, as set out in paragraphs 2.5.13 to 2.5.16.
Alternative Scenario iv) Surface-level Ticket Hall
Direct Impacts on Listed Buildings

2.5.27

The settlement assessment for the surface ticket hall option remains the same as for
the station scheme as outlined above, with potentially significant impacts at six listed
buildings. Measures to protect the integrity and heritage value of these structures
as set out in Appendix B1 of the main ES will be implemented as necessary
in order to reduce the impacts to not significant.
Mitigation and Temporary Residual Impacts

2.5.28

As a result of incorporating the surface ticket hall option there would be no change
in the significant temporary adverse impacts as reported for the station scheme
as outlined in paragraphs 2.5.12.
Mitigation and Permanent Residual Impacts

2.5.29

The height of the proposed surface ticket hall structure would be of a similar order
to that of the entrance structure for the scheme with a basement ticket hall, but the
footprint of the structure would be approximately 5 times larger in area. Although the
scale and massing of the surface ticket hall structure would be greater, there would
be no change to the significance of the impacts identified in the assessment
of Woolwich station, as set out in paragraphs 2.5.13 to 2.5.16.

2.5.30

Permanent townscape impacts could be reduced or mitigated in part through
the provision of a replacement building on the Gunnery Terrace site, which would
incorporate the eastern ventilation building. This replacement building would be
developed within the setting of the planned mixed use redevelopment to the west of
Arsenal Way which, as described above, will be of even greater scale when completed.
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Impacts on Visual Amenity
Baseline
2.5.31

Open, near distance views of the worksite may be obtained from the upper floors
of properties along the southern edge of Plumstead Road. Glimpsed middle
distance views may be obtained from some of the taller buildings further to the south.
Ground-level views into the western part of the worksite, from viewpoints to the south
of Plumstead Road, tend to be enclosed by the Royal Arsenal boundary wall. Relatively
open, ground-level views may be obtained into the eastern part of the worksite from
other viewpoints to the south of Plumstead Road. The high levels of traffic along
Plumstead Road tend to further enclose views towards the worksite.

2.5.32

Key components of existing views towards the worksite comprise mature trees
alongside Plumstead Road, the brick boundary wall and railings which forms the
southern boundary of the conservation area, historic buildings within the conservation
area, the large expanse of car parking in its central area, tall lighting columns and
advertising signs. The large numbers of parked cars and traffic along Plumstead
Road, together with the visual clutter of lighting columns and advertising signs,
tend to detract from the visual amenity of the area.

2.5.33

There is a combination of high, medium and low-sensitivity receptors around the
worksite, including residents, workers at commercial premises, pedestrians and
people travelling along local roads.
Mitigation and Temporary Residual Impacts

2.5.34

The temporary works, which include a concrete batching facility located in the area of
the existing car park for Units 1– 3 of the IO Centre, would result in significant adverse
impacts on views obtained by residents and workers from the upper floors of many
buildings on the southern side of Plumstead Road, extending from the Royal Arsenal
Gate House in the west to 38 Jessup Close in the east. People with views out from the
Royal Carriage Factory, Dial Arch Block, the Officers’ Quarters and Verbruggen’s House
would also experience significant adverse impacts during the construction works.
Mitigation and Permanent Residual Impacts

2.5.35

The permanent works would result in significant adverse impacts on the visual amenity
of people visiting and working in the Officers’ Quarters due to the obstruction of existing
views by the western ventilation building.
Alternative Scenario i) Delayed Station Fit-out
Mitigation and Temporary Residual Impacts

2.5.36

There would be no changes to the significance of the impacts identified in the
assessment of Woolwich station as set out in paragraph 2.5.34.
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Mitigation and Permanent Residual Impacts
2.5.37

There would be no changes to the significance of the impacts identified in the
assessment of Woolwich station, as set out in paragraphs 2.5.13 to 2.5.16 above but
some of the impacts would be delayed until such time that station fit-out is complete.

2.5.38

As a result of the initial construction of the permanent works for the station box, including
the eastern ventilation shaft, there would be no significant adverse impacts on the visual
amenity of people visiting and working in the Officers’ Quarters as reported in
paragraphs 2.5.13 to 2.5.16. Impacts on occupants of this building would result from
the subsequent construction of the permanent works for the station fit-out, including the
western ventilation shaft and entrance structure, so would be delayed until such time
that station fit-out is complete.
Alternative Scenario ii) No Station Fit-out
Mitigation and Temporary Residual Impacts

2.5.39

There would be no changes to the significance of the impacts identified in the
assessment of Woolwich station as set out in paragraph 2.5.34.
Mitigation and Permanent Residual Impacts

2.5.40

With no station fit-out, there would be no significant adverse impacts on the
visual amenity of people visiting and working in the Officers’ Quarters as reported
in paragraph 2.5.35.
Alternative Scenario iii) Arsenal Way Shaft Only
Mitigation and Temporary Residual Impacts

2.5.41

The Arsenal Way ventilation shaft works, unlike the Woolwich station works, would
not result in any significant adverse impacts on the following visual receptors:
• occupants of the upper floors of buildings on the southern side of Plumstead Road,
extending from the Royal Arsenal Gatehouse in the west to Burrage Road in the
east and at 28–38 Jessup Close; and
• occupants of the Royal Carriage Factory, Dial Arch Block, the Officers’ Quarters
and Verbruggen’s House.

2.5.42

Significant adverse impacts on the visual amenity of occupants of the upper floors
of buildings on the southern side of Plumstead Road, extending from Burrage Road
in the west to 28 Jessup Close in the east would remain, as set out in paragraph
2.5.34, and there would also be significant adverse impacts on the visual amenity
of people working at, and visiting Units 1– 3 of the IO Centre. This is because under
this scenario the occupants of these units would not be displaced. These impacts
were previously identified in the main ES (Volume 3, Chapter 11, Section 11.8,
paragraph 11.8.20) but were removed by the AP3 scheme in which the revised
works included the temporary use of Units 1– 3 of the IO Centre with the occupants
due to be vacated during the construction stage.
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Mitigation and Permanent Residual Impacts
2.5.43

The Arsenal Way ventilation shaft works, unlike the Woolwich station works, would
not result in any significant adverse impacts on the visual amenity of people visiting
and working in the Officers’ Quarters as reported in paragraph 2.5.35.
Alternative Scenario iv) Surface-level Ticket Hall
Mitigation and Temporary Residual Impacts

2.5.44

As a result of incorporating the surface ticket hall option there would be no change
in the significant temporary adverse impacts as reported in paragraph 2.5.34.
Mitigation and Permanent Residual Impacts

2.5.45

In addition to the permanent significant adverse impacts identified for the main station
scheme as outlined in paragraph 2.5.35, the larger ticket hall and entrance structure
would result in significant adverse impacts on the visual amenity of people visiting and
working in the Royal Carriage Factory until such time as the mixed use development
is completed, which, as described in paragraph 2.5.3, will be of an even greater scale.
Impacts on Archaeology
Baseline

2.5.46

The baseline resources that might be affected by the proposals for a station at
Woolwich are the same as those described in the main ES (Volume 3, Chapter 11,
Section 11.8, paragraphs 11.8.22 and 11.8.23). In particular, the site contains unlisted
late 19th/early 20th century former workshops and forge buildings of the Royal Arsenal
(14 –16 Gunnery Terrace), of moderate importance. The northwestern face (and to
a lesser extent the southeastern face) reflect the architecture of the earlier arsenal
buildings in the vicinity, and like the southwestern range survives relatively unaltered,
with new roofs and entrances. The northern and southern faces, however, have
been heavily modified. The building at 12 Gunnery Terrace is a mid 20th century
addition, in sympathetic style.
Mitigation and Residual Impacts

2.5.47

Excavations for part of the station box, and clearance of the construction compound,
will require the demolition of 12 and 14 –16 Gunnery Terrace. This will remove unlisted
late 19th/early 20th century buildings forming industrial archaeology resources.

2.5.48

The station box would also completely remove potential below-ground archaeological
remains, but over a considerably larger area than the previous scheme in this route
window. Structures in the construction compound and service diversions could
partially remove any remains surviving close to the modern ground surface.

2.5.49

Mitigation measures will remain preservation by record as set out in the main ES
(Volume 3, Chapter 11, Section 11.8, paragraph 11.8.25), both for below-ground
remains and for the demolition of 12 and 14 –16 Gunnery Terrace. With this
mitigation, no significant residual impacts will occur.
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Alternative Scenario i) Delayed Station Fit-out and ii) No Station Fit-out
2.5.50

There are no changes to the assessment of the station scheme described above.
Alternative Scenario iii) Arsenal Way Shaft Only

2.5.51

The construction of a stand-alone ventilation shaft on a shallow alignment
at Arsenal Way would have a similar impact to that for the Woolwich station
scheme as set out above.

2.5.52

It would require demolition of 16 Gunnery Terrace and would completely remove
below-ground archaeological remains within its footprint. However, the latter would
occur over a considerably smaller area than with the Woolwich station scheme.

2.5.53

Mitigation measures would remain the same as described in paragraph 2.5.49, but
would be considerably less extensive for below-ground remains. With preservation
by record, these would be no significant residual impact.
Alternative Scenario iv) Surface-level Ticket Hall

2.5.54

The option for a surface ticket hall at Woolwich station would have a marginally
more extensive impact on potential archaeological remains than the basement option
assessed previously, as it would extend slightly outside the line of diaphragm walling
required for the station box. In this limited area, the new foundations would partially
or completely remove potential archaeological remains locally.

2.5.55

Mitigation measures would remain the same as described in paragraph 2.5.49.
With preservation by record, there would be no significant residual impact.
Impacts on Contaminated Land
Baseline

2.5.56

The proposed location of Woolwich station is within the southern part of the Royal
Arsenal site. This site has been in existence for several hundred years and has
been used as a site to manufacture and store munitions and ordnance. Given
this site history potential contaminants are likely to include metals, hydrocarbons,
polychlorinated biphenyls, polyaromatic hydrocarbons, asbestos, radionuclides
and other organic and inorganic contaminants and unexploded ordnance.
As indicated above, the site is currently undergoing redevelopment as a mixed
used residential and commercial development. Concentrating on the built parts of
the development (to the north of Woolwich station worksite), a remediation scheme
was undertaken in order to create clean soil to a maximum depth of 1.5 m.
Mitigation and Residual Impacts

2.5.57

In the absence of mitigation measures, during the proposed groundworks,
construction workers and site visitors may potentially inhale, ingest or have dermal
contact with concentrations of contamination which have the potential to cause
detrimental impacts to human health.
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2.5.58

There is also the potential for construction workers to come into contact
with groundwater within the superficial deposits which may contain elevated
concentrations of contaminants. There is also potential for groundworks
to mobilise residual contaminants into the adjacent River Thames.

2.5.59

Ground-break has potential to facilitate the transport of contaminants into groundwater.
Mitigation measures will be taken to prevent contamination of groundwater during
groundworks at the site.

2.5.60

There is the potential for unexploded ordnance to be present given the former
land uses of the site.

2.5.61

These impacts can be mitigated through good practice during construction
as set out in Appendix B1 of the main ES, soil disposal or remediation as necessary.
Site investigations and quantitative risk assessments would provide further information
on the level of contamination in order to refine mitigation measures. With such
mitigation in place, there will be no significant impacts.

2.5.62

There will be no permanent impacts as a result of contaminated land.
Alternative Scenario i) Delayed Station Fit-out and ii) No Station Fit-out

2.5.63

There are no changes to the assessment of the station scheme described above.
Alternative Scenario iii) Arsenal Way Shaft Only

2.5.64

If Arsenal Way shaft only were to be constructed, there would be no change
to the conclusions of the main ES. These conclusions did not change
as a result of AP3 ES either.
Alternative Scenario iv) Surface-level ticket hall

2.5.65

There are no changes to the assessment of the station scheme described above.
Impacts on Water Resources
Baseline

2.5.66

The geology in this route window comprises superficial deposits consisting of
Made Ground and Terrace Gravels. These are underlain by Lambeth Group and
Thanet Sands (part of the deep aquifer). Groundwater is also contained within
the Chalk that underlies all of these deposits. The quality of this groundwater is likely
to be non-potable because it is affected by saline intrusion from the River Thames.

2.5.67

There are no groundwater or surface water abstractions within the route window.
There is one surface water discharge located on the northern bank of the River
Thames. The site lies on the periphery of the defended flood plain of the
River Thames, downstream of the Thames Barrier.
Mitigation and Residual Impacts

2.5.68

With the proposed station design and the low lying nature and close proximity of the
site to the Thames, temporary dewatering of the excavation is likely to be required.
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2.5.69

The main ES states that the combined effects of Crossrail dewatering in southeast
London will cause an extensive cone of depression in the water table in the deep aquifer,
which will affect the water levels at 25 licensed abstractions, although this will be mitigated
through the application of the abstraction wells mitigation strategy described in Appendix
B1 of the main ES. Although dewatering associated with the construction of a Crossrail
station at Woolwich will extend the cone of depression described above, it will not further
affect the drawdown of groundwater at any of these 25 abstractions, or significantly
affect any other abstractions.

2.5.70

The proposed station box diaphragm walls would act as a barrier to lateral flows
in the aquifers. However, the station is angled obliquely across the expected direction
of groundwater flow and this, together with the application of mitigation measures
set out in Appendix B1 of the main ES for other longwall structures, would result
in no significant impacts on water levels.

2.5.71

The temporary dewatering required to build Crossrail’s station at Woolwich and resultant
lowering of groundwater levels in the Woolwich area will result in an increase in water
flowing from the River Thames into the aquifer and an increase in the rate of downward
flux of possibly contaminated groundwater from the near-surface deposits. However,
the overall dewatering requirements and thus the volume and extent of these flows will
be reduced by the proposed construction of station box diaphragm walls. The station
construction is not expected to result in a significant decline in water quality in any
of the existing licensed abstraction wells.

2.5.72

With the mitigation measures set out in Appendix B1 of the main ES, no significant
groundwater impacts will occur.

2.5.73

The east end of the station lies within the defended floodplain south of the River
Thames but could become partially inundated under some flood defence breach
or Thames Barrier failure scenarios. If necessary this will be mitigated by suitable
design of water level entry points based upon a risk analysis at the Victoria Dock,
North Woolwich portal, Woolwich station and Plumstead portals. In addition,
appropriate drainage will be provided. With these mitigation measures in place,
no significant surface water impacts will occur.
Alternative Scenario i) Delayed Station Fit-out and ii) No Station Fit-out

2.5.74

There are no changes to the assessment of the station scheme described above.
Alternative Scenario iii) Arsenal Way Shaft Only

2.5.75

If Arsenal Way shaft only were to be constructed, there would be no change
to the conclusions of the main ES. These conclusions did not change
as a result of AP3 ES either.
Alternative Scenario iv) Surface-level Ticket Hall

2.5.76

There are no changes to the assessment of the station scheme described above.
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Impacts on Noise and Vibration
Baseline
2.5.77

Noise and vibration baseline information for this route window is described
in the main ES (Volume 3, Chapter 11, Section 11.8, paragraph 11.8.41).
Mitigation and Temporary Residual Impacts

2.5.78

Assuming that works in line with the Berkeley Homes outline planning permission
are carried out in advance of the Crossrail works and these buildings are occupied,
there is potential for the Crossrail works to result in significant construction noise
impacts on the Officers Quarters, Dial Arch Block and the Royal Carriage Factory.

2.5.79

No significant temporary vibration impacts are anticipated as a result of the construction
works required for this Amendment.
Mitigation and Permanent Residual Impacts

2.5.80

Mitigation measures will be incorporated into the design of the ventilation shafts.
This will ensure that noise levels generated by the operation for the ventilation shafts
will be below the level at which an impact is deemed to occur. No significant residual
noise impacts will, therefore, occur.
Alternative Scenario i) Delayed Station Fit-out

2.5.81

With a delayed station fit-out, the block above the Woolwich station, which is due
to contain 505 residential units, may be completed before fit-out begins. Crossrail
fit-out construction works have the potential to result in significant impacts to these
developments. However, at present, due to uncertainties about details, including
layout of the building above the proposed Woolwich station, it is not practicable
to quantify the magnitude or duration of any impact that might arise should
these developments come forward in the interim period.
Alternative Scenario ii) No Station Fit-out

2.5.82

There are no changes to the assessment of the station scheme described above.
Alternative Scenario iii) Arsenal Way Shaft Only

2.5.83

If Arsenal Way shaft only were to be constructed, there would be no change
to the conclusions of the main ES. These conclusions did not change as a result
of AP3 ES either.
Alternative Scenario iv) Surface-level Ticket Hall
There are no changes to the assessment of the station scheme described above.
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Impacts on Air Quality
Baseline
2.5.84

The air quality baseline for this route window is described in the main ES
(Volume 3, Chapter 11, Section 11.8, paragraph 11.8.49).
Mitigation and Temporary Residual Impacts

2.5.85

Dust will be generated by the construction activity, including the movement
of materials. Despite the increase in the scale of works to build the new station
as compared to only constructing the Arsenal Way shaft, there is still only a medium
potential for dust nuisance in the area. With the application of measures described
in Appendix B1 of the main ES, no significant impacts relating to dust will occur.

2.5.86

The construction traffic generated by Crossrail will not be sufficient to cause significant
impacts from air pollution for a number of reasons summarised below.

2.5.87

Dust will be generated by the construction activity, including the movement of materials.
Assuming that works in line with the Berkeley Homes outline planning permission are
carried out in advance of the Crossrail works and the buildings to the north of the
Woolwich station site are occupied, there will be a high potential for dust nuisance,
however with the application of Tier 3 mitigation measures defined in Appendix B1
of the main ES, no significant impacts due to dust are likely to occur.

2.5.88

When construction starts it is predicted that the ambient background PM10
concentrations in the route window will be less than 70 per cent of the air quality
objective value of 40 µg/m3. A provisional air quality objective value of 23 µg/m3 is
proposed for 2010. The ambient background concentration for PM10 in the route
window is forecast to be 20 µg/m3 in 2010. Increases in PM10 roadside concentrations
from Crossrail’s construction traffic are forecast to be less than 1 µg/m3. This increase
only arises during the construction period and is not permanent. As a result the
construction of Crossrail is not likely to result in a breach of either the 2007
objective or the provisional 2010 objective.
Mitigation and Permanent Residual Impacts

2.5.89

The only permanent source of air pollution directly from Crossrail is the two shafts
and the potential for PM10 arising from train operations and passenger movements
being emitted at this point. Monitoring at a ventilation shaft on the Jubilee line recorded
no significant emissions of PM10. Crossrail tunnels will be cleaned on a regular basis,
Crossrail trains will use regenerative breaking reducing the potential for generation
of particulates and station platforms will be partitioned from the main tunnels.
On this basis it is considered that no significant impacts from emissions
of PM10 through Crossrail shafts will occur.

2.5.90

Overall it is not anticipated that the operation of Crossrail will cause any changes
to the baseline in this route window in terms of traffic movements.
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Alternative Scenario i) Delayed Station Fit-out and ii) No Station Fit-out
2.5.91

There are no changes to the assessment of the station scheme described above.
Alternative Scenario iii) Arsenal Way Shaft Only

2.5.92

If Arsenal Way shaft only were to be constructed, there would be no change
to the conclusions of the main ES. These conclusions did not change as a result
of AP3 ES either.
Alternative Scenario iv) Surface-level Ticket Hall

2.5.93

There are no changes to the assessment of the station scheme described above.
Impacts on Traffic and Transport
Baseline

2.5.94

A description of baseline traffic and transport conditions within this route window
is included in the main ES (Volume 8d, Chapter 24, paragraphs 24.8 to 24.15),
as amended by SES.

2.5.95

The proposed station worksite lies within Route Window SE5 in the London Borough
of Greenwich and will be located in the area between the A206 Plumstead Road and
the buildings of the Royal Arsenal development site (as shown on Map SE5(x) of the
AP4 ES mapping volume (AP4a). The A206 Plumstead Road adjoining the worksite
is a busy dual carriageway linking the A205 South Circular Road and the Woolwich
Ferry to the west with Thamesmead, Dartford and the Dartford Crossing to the east.
Traffic flow on a typical weekday morning peak hour in the vicinity of the worksite
is some 3,000 vehicles (two-way).

2.5.96

Woolwich town centre is to the south of Plumstead Road, with Woolwich Arsenal
national rail station on the eastern side of General Gordon Place. The station
is served by North Kent Line services from Charing Cross and Cannon Street and
has a temporary taxi rank on Vincent Street and a 110 space off-street car park.
There are, however, no formal set down/pick up facilities for kiss and ride passengers.

2.5.97

General Gordon Place is a focal point for the local bus network and is served
by a comprehensive network of services from the wider area. In addition,
there are well used bus stops on the south side of Plumstead Road.

2.5.98

The proposed worksite will be located between the southern boundary of the Royal
Carriage Factory and Plumstead Road. It will extend from just west of Verbruggen’s
House to the eastern end of the car park adjoining Plumstead Road (as shown on
Map SE5(ii) of the AP4 ES mapping volume (AP4a). The part of the proposed worksite,
to the east of Arsenal Way, currently serves as a car park and loading area for light
industrial units with access from Cornwallis Road. The main area of the worksite,
to the west of Arsenal Way is vacant land within the Royal Arsenal site currently
used as a temporary car park. Arsenal Way is a private road running north–south
through the worksite connecting Plumstead Road to Duke of Wellington Avenue
and providing access to the residential and commercial area to the north.
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Future baseline conditions
2.5.99

In this assessment the following future baseline transport conditions were assumed:
• the extension of the Docklands Light Railway (DLR), from North Woolwich to
Woolwich Arsenal, currently under construction, will be in place by 2009. The new
DLR station at Woolwich Arsenal will be located on Woolwich New Road to the north
of the existing station and will allow interchange with national rail services;
• as part of the DLR works, Woolwich New Road, between General Gordon Place
and Plumstead Road will be made two-way, and will be operating as a key route
for local bus services (in both directions);
• many of the existing bus services will be re-routed along Plumstead Road
(eastbound) and new bus stops will be provided along the northern footway
of Plumstead Road to serve these routes;
• some local changes to the road network are proposed in association
with the development of the Warren site at the Royal Arsenal:
1. the Arsenal Way/Plumstead Road/Burrage Road junction will become
an ‘all movements’ junction with a revised geometric layout and
signal operation; and
2. a section of Arsenal Way, to the north of the proposed worksite will become
one-way southbound so that the residential development cannot be accessed
directly from Plumstead Road;
• construction of phase 1 of the Greenwich Waterfront Transit (GWT) operating
between Abbey Wood and Greenwich is due to commence in 2007. The works
on Woolwich New Road between the A206 and Vincent Road, and across into
the Royal Arsenal site at Dial Arch Square which includes a combined pedestrian
and transit ‘super crossing’ of Plumstead Road are due to be completed
by Spring 2008. The transit is due to open in 2009; and
• construction of the Thames Gateway Bridge is due to start in 2007 with the
bridge opening in 2013.

2.5.100 The changes in public transport provision in the vicinity of the Crossrail station
are shown on Map SE5(x) of the AP4 ES mapping volume (AP4a).
2.5.101 The future baseline for the station construction period could be affected by other
works in the vicinity in particular any future phases of the Royal Arsenal development.
The possible interaction of the station construction and implementation of the planning
permission for the Warren site is discussed in paragraphs 2.3.10 to 2.3.16
and 2.5.151 to 2.5.153.
Assessment, Mitigation and Temporary Residual Impacts
2.5.102 The proposed worksite will displace existing off-street car parking and servicing
areas. The main car park to the west of Arsenal Way is used by town centre and
museum visitors as well as by contractors working on the Royal Arsenal development.
The temporary loss of public parking during construction will result in a significant
impact. It has, however, been agreed between the developers of the Warren and

Environmental Statement

AP4

31

the London Borough of Greenwich that replacement public parking will be provided
elsewhere on the site where possible during the phased construction. This will
provide some mitigation but a significant impact will remain.
2.5.103 The parking and servicing area to the east of Arsenal Way is associated with the light
industrial units which will themselves be displaced by the works so the significant
impact on servicing identified in the main ES (Volume 8, Chapter 24, paragraph 24.25)
will be eliminated.
2.5.104 The construction of the station box will effectively spit the worksite into two separate
areas. As a consequence, road access and egress points will be required to the north
and south of the box. To the south, Plumstead Road will provide the main access/egress
point at Arsenal Way with additional access points at the western and eastern end
of the site. The main access/egress point for the northern part of the worksite will
be from Cornwallis Road, with access for light vehicles via Arsenal Way. These are
shown on map SE5(ii) of the AP4 ES mapping volume (AP4a).
2.5.105 The southern section of Arsenal Way will be closed for 21 months as it will become
part of the worksite. Access for vehicles and pedestrians to the housing and
commercial development in the Royal Arsenal site will be affected by this closure.
The alternative vehicular access will be from the east via Pettman Crescent,
Tom Cribb Road and Wellington Avenue. This would be a diversion of some
1.2 km which would not be a significant impact for drivers.
2.5.106 A pedestrian survey in 2006 indicates that there are some 300 pedestrian movements
per hour on Arsenal Way in each of the morning and evening peak hours. The most
likely diversion would be via Number One Street to the west which would increase
journeys by up to 600 m and give rise to a significant temporary impact for pedestrians.
2.5.107 The worksite will restrict vehicular access to the Royal Carriage Factory and
other buildings at the western end of the site although access for pedestrians will
be maintained. It is not anticipated that Crossrail’s work will significantly affect the
operation of the GWT.
Lorry Routes Assessment
2.5.108 The proposed lorry routes to/from the main worksite will be from the west via
Plumstead Road (A206) or from the east via the Thamesmead Spine Road (A2016),
Pettman Crescent gyratory, Tom Cribb Road and Duke of Wellington Avenue or via
Plumstead Road as shown in Map SE5(xi) of the AP4 ES mapping volume (AP4a).
2.5.109 The maximum numbers of lorries will be generated during the excavation and
construction of the box with a combination of lorries removing excavated material and
aggregate, cement and reinforcement deliveries. The peak of the construction work
is expected to take place over a period of approximately 8 months, during which time
the maximum number of lorries accessing the worksite is expected to be around
120 per day (240 lorry movements). At other times the works will be served by some
50– 60 lorries per day (100–120 lorry movements).
2.5.110 It is expected that excavated materials will transported by road via the A2016
(Thamesmead Spine Road) to Manor Wharf for transfer to barge. The majority of these
lorries will approach and leave the worksite via the northern access on Cornwallis Road.

32

Crossrail Amendment of Provisions

It has been assumed that aggregate, cement and reinforcement and most other lorries
will deliver to the worksite via Plumstead Road and could come from either the east
or west. An assessment of the impact of the additional construction traffic on the
local road network has been carried out with the same traffic models used for the
Royal Arsenal development. This assessment indicates that:
• there could be significant delays for vehicles leaving the Royal Arsenal site via
Tom Cribb Road at the junction with the Pettman Crescent gyratory at peak times.
This would be as a result of the closure of the southern section of Arsenal Way
as part of the worksite and the transfer of existing traffic to Duke of Wellington
Avenue and Tom Cribb Road as well as the addition of Crossrail worksite traffic.
There are traffic and highway measures which may be able to partially mitigate
these delays but it is expected that a significant impact will remain; and
• although operating close to capacity, the addition of construction traffic at the
junction of the A206 Plumstead Road, Burrage Road and Arsenal Way will not
result in a significant impact.
Mitigation and permanent impacts
2.5.111 The London Borough of Greenwich’s outline planning consent for the Warren
(ie the Royal Arsenal) development requires provision for replacement of the
existing town centre car parking on the site. The final location is left as a matter
for detailed consent. There will, therefore, be no impact arising from the permanent
loss of car parking.
2.5.112 The Crossrail station will provide significant transport benefits to passengers including
quicker journeys to a range of destinations.
2.5.113 Rail passengers at Woolwich will experience significant journey time benefits
as a result of the introduction of Crossrail services. Representative journey time
savings between Woolwich and selected stations during the morning peak period
are set out in Table 2.2.
Table 2.2 Journey Time Savings (platform to platform) to and from Woolwich Station (minutes)
Heathrow

TCR

Farringdon

Canary Wharf

Without Crossrail

77

36

34

21

With Crossrail

52

22

18

8

Saving (Minutes)

25

14

16

13

32%

39%

47%

62%

Saving (%)

2.5.114 It should be noted that these journey times do not include any calculation of initial
waiting times at the origin station. Average waiting times at Woolwich Crossrail station
will be approximately 2.5 minutes in the morning peak period towards central London.
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2.5.115 Forecasts for the Crossrail station at Woolwich indicate that by 2016 up to 11,400
passengers will enter the station in the 3 hour morning peak period with some 2,900
exiting (assuming full ramp-up of demand). There will be a reduction of passengers
at Woolwich Arsenal national rail and DLR stations but a net increase of some
6,100 passengers entering and 1,200 passengers exiting all the rail stations,
in Woolwich town centre is forecast.
2.5.116 The station will be designed to accommodate the forecast passengers. However,
with the additional passengers there may be a requirement for some improvements
to the local transport infrastructure in the vicinity of the new station, such as minor
highway alterations, provision of pedestrian and cycle facilities and new bus
stops and taxi ranks.
2.5.117 Such measures, which can mitigate any local impacts, will be designed in discussion
with the London Borough of Greenwich, TfL, London Buses, and the Royal Arsenal
developer and may require further consents to be obtained before they can be
implemented. In line with the approach set out in the main ES (Volume 8a, Chapter 3,
paragraphs 3.31 to 3.32), the assessment of the impact of the new Crossrail station
at Woolwich assumes that such measures are in place and no significant permanent
adverse traffic and transport impacts are expected.
2.5.118 The London Borough of Greenwich submitted alternative assessments to the
Select Committee of the level of employment and housing that would be attracted
to Greenwich as a result of Crossrail. This higher development scenario would
result in forecast usage of the Crossrail station at Woolwich of approximately
15,000 passengers entering in the 2016 three hour morning peak period with
some 3,300 exiting, assuming full ramp-up of demand. This would not change
the significance of the impacts identified above, and levels of demand will
be considered in the development of the package of mitigation measures.
Abbey Wood Station
2.5.119 The inclusion of a station at Woolwich will result in fewer additional passengers at
Abbey Wood station as a result of Crossrail (1,750 additional entries instead of 4,200
additional entries during the morning peak period). The permanent significant impacts
reported previously in the main ES (Volume 8d, paragraphs 28.47 to 28.56) will,
therefore, be partially mitigated.
Alternative Scenario i) Delayed Station Fit-out
2.5.120 If station fit-out was delayed, by up to five years, then the journey time savings
(in Table 2.1) and other permanent impacts as described above would be realised
once the station was open. Similarly the mitigation measures described above
would then be required.
Alternative Scenario ii) No Station Fit-out
2.5.121 Not fitting out the station would not be expected to change the temporary traffic
and transport impacts identified in the main assessment above.
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2.5.122 With no fit-out, except for the eastern shaft, the permanent journey time benefits
due to Crossrail noted above would not be achieved. Similarly mitigation measures
to accommodate the additional passengers would not be required.
2.5.123 At Abbey Wood, the partial mitigation of permanent significant impacts referred
to in paragraph 2.5.103 would not be achieved.
Alternative Scenario iii) Arsenal Way Shaft Only
2.5.124 As set out above, under this scenario the shaft would have the same dimensions
as if it were part of the station but would be in a different location to those assessed
in the main ES and the AP3 ES. It will be necessary to demolish 16 Gunnery Terrace
and the worksite would occupy the area of this building plus the car park/loading area
between Arsenal Way and Cornwallis Road. Lorry routeing and site access are likely
to be similar to those assessed for the shaft in the main ES rather than for the station
scheme assessed above. No significant traffic and transport impacts would therefore
be expected during construction. With the demolition of 16 Gunnery Terrace there
would no longer be a significant impact due to loss of parking and loading as identified
in the main ES.
2.5.125 Without a station at Woolwich, the permanent journey time benefits due to Crossrail
noted above would not be achieved. Similarly, mitigation measures to accommodate
the additional passengers would not be required.
2.5.126 At Abbey Wood, the partial mitigation of permanent significant impacts referred
to in paragraph 2.5.103 would not be achieved.
Alternative Scenario iv) Surface-level Ticket Hall
2.5.127 A surface ticket hall would not change the temporary and permanent traffic
and transport impacts identified in the main assessment above.
Impacts on Ecology
Baseline
2.5.128 Woolwich station will be constructed within what is predominantly an area
of hardstanding. As reported in the main ES (Volume 3, Chapter 11, Section 11.8,
paragraphs 11.8.26 and 11.8.27), there is a small amount of amenity turf and immature
ornamental shrubbery although no plant or animal species of note were recorded.
2.5.129 Additional surveys during 2007 did not identify any buildings scheduled for demolition
as having moderate bat roost potential.
Mitigation and Residual Impacts
2.5.130 With the implementation of good site practice, as set out in Appendix B1
of the main ES, no significant impacts on ecology will occur.
Alternative Scenario i) Delayed Station Fit-out, ii) No Station Fit-out,
iii) Arsenal Way Shaft Only and iv) Surface-level Ticket Hall
2.5.131 There are no changes to the assessment of the station scheme described above.
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Community Impacts
Baseline
2.5.132 The Woolwich station site is on the southern edge of the Royal Arsenal site, currently
under redevelopment for mixed use including public realm improvements. Community
facilities, in particular a crèche, are proposed in Dial Arch Block, to the northwest
of the construction site. There are light industrial units immediately to the east of the
site and residential areas further north. Woolwich town centre lies to the south of
Plumstead Road. However, there are also a number of existing community facilities
located to the north of Plumstead Road, in and around the Royal Arsenal site
including the Firepower Royal Artillery Museum, Greenwich Heritage Centre and
Duke of Wellington Park. Dial Arch Square immediately to the west of the Woolwich
station site is a public square.
Impacts and Mitigation
2.5.133 The southern section of Arsenal Way will be closed for 21 months as it will become
part of the worksite. This will cause severance between the housing and commercial
development in the Royal Arsenal area north of Plumstead Road and Woolwich
town centre to the south of Plumstead Road. Although there will be a pedestrian
diversion route, probably via Number One Street, this diversion would be 600 m
long and therefore a significant temporary community impact will occur.
2.5.134 The worksite will extend into the eastern segment of Dial Arch Square which although
gated is used as public open space. Other works within Dial Arch Square are proposed
which will change the character of this open space, notably the introduction of the
Greenwich Waterfront Transit. The Crossrail worksite will not affect the main route
through the square. Nevertheless, the intrusion caused by construction activities
and the reduced area available during the time of the Crossrail works will generate
a significant temporary community impact on users of the square. Alternative open
spaces within the Royal Arsenal area are likely to be available, although the Warren
construction works may affect decisions on which open space to use.
Alternative Scenario i) Delayed Station Fit-out and ii) No Station Fit-out
2.5.135 There are no changes to the assessment of the station scheme described above.
Alternative Scenario iii) Arsenal Way Shaft Only
2.5.136 With an Arsenal Way shaft only, there would be no severance of Arsenal Way
and no effect on Dial Arch Square and the significant temporary community
impacts identified above will be avoided.
Alternative Scenario iv) Surface-level Ticket Hall
2.5.137 There are no changes to the assessment of the station scheme described above.
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Socio-Economic Assessment
Baseline
2.5.138 The station is proposed on the north side of Plumstead Road within the mixed
use Royal Arsenal development site in close proximity to Woolwich town centre.
Woolwich and the Royal Arsenal site are identified as an area for intensification
in the London Plan.
2.5.139 Nearly 17,000 people live within a 1 km catchment area of Woolwich station.
Of these 15,600 live in regeneration areas. In the catchment area as a whole the
economic activity rate is 61 per cent. Unemployment at 12.6 per cent is slightly
above the average for regeneration areas and twice the level for non-regeneration
areas. There are an estimated 13,000 jobs within the station catchment area.
2.5.140 Just over a third of the workforce have no qualifications and under 20 per cent are
educated to degree level and above both of which are worse than the average for
the route. In terms of ethnic origin, 60 per cent of the population are White, 20 per
cent Black, and 13 per cent Asian. As is common with other regeneration areas,
there is a higher than average number of young people with just over a quarter
of the population aged under 16.
Mitigation and Residual Impacts
2.5.141 The construction of the proposed Crossrail station at Woolwich will result in the demolition
of four industrial units at Gunnery Terrace (12, 14, 15 and 16). The demolition of all
four units would lead to the loss of around 4,100 m2 of commercial space and the
displacement of around 180 –230 jobs, in addition to the loss of 26– 41 jobs for the
IO Centre Units described in the AP3 ES. This is not regarded as a significant impact
given that it is 2 per cent of the stock of jobs in the vicinity (estimated at 13,000 jobs
within the station’s catchment area) and the availability of alternative premises.
2.5.142 The station at Woolwich will improve accessibility to employment opportunities outside
the local area and attract new employment opportunities to the area. It will also enable
residents from elsewhere to access employment in Woolwich. The net effect of a station
at Woolwich in terms of its impact on residents of regeneration areas is positive with an
estimated additional 900–1,000 jobs being taken up. This adds to the estimated 9,000
net additional jobs, which was identified as a significant beneficial impact of particular
importance at the route-wide level in the main ES (Volume 2, Chapter 7, Section 3,
paragraph 7.3.16). There is no change to these conclusions.
2.5.143 Labour requirements for the construction of Crossrail were estimated at 87,000
employment-years in the main ES (Volume 2, Chapter 7, Section 3, paragraph 7.3.2).
The proposed station at Woolwich is estimated to generate a further 1,400 employment
years, making an overall total of 88,400 employment years. By convention this equates
to 8,840 full-time permanent posts (8,700 without Woolwich). Given the nature of some
of these jobs, they are likely to be filled from the London, wider UK and even the
international labour market. Taking into account multiplier effects, the construction of
Crossrail is expected to increase from approximately 13,050 jobs without Woolwich
station to 13,300 jobs with a station at Woolwich. There is no change in the conclusion
in the main ES that this deemed to be beneficially significant at a route-wide level.
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2.5.144 Operational employment for Crossrail is estimated to be in net terms around 1,000
(ie taking into account displacement of services and transfers of staff from other
operators) with an additional 50 associated with Woolwich station. This was not
identified as a significant impact in the main ES and there is no change in the
conclusions as a result of a station at Woolwich.
2.5.145 The London Borough of Greenwich submitted alternative assessments to the
Select Committee of the level of employment and housing that would be attracted
to Greenwich as a result of Crossrail than those discussed above. These assessments
were that Crossrail would lead to an additional 2,300 jobs and 4,350 residential units
(equating to 10,400 people).
2.5.146 The impact of this higher level of growth would be a maximum of 1,500 additional
unemployed and economically inactive residents from regeneration areas obtaining
employment. It should be noted that not all these will be Woolwich or even Greenwich
residents as a proportion of jobs will be taken by in-commuters. This higher level
of job take up would not change the reported conclusions of significance with regard
to socio-economic impacts.
Alternative Scenario i) Delayed Station Fit-out
2.5.147 If the station fit-out is delayed then development and investment which assumes
a Crossrail station at Woolwich will also be delayed. Moreover, whilst elsewhere
developments along the route related to Crossrail may start 5 years before the opening
of Crossrail (given the long construction period), in this scenario, related development
may not start till 15 months before station opening (ie when fit-out starts). There will
therefore be a greater overall delay to related development than the delayed station
fit-out (for example it will be 4 years greater than the delay to the station opening).
2.5.148 In addition, with increased uncertainty, the local authority may potentially allow
development with reduced densities in the area to proceed rather than letting
sites become blighted.
2.5.149 In summary, with a delayed station fit-out, the socio-economic impacts of Crossrail
at Woolwich are delayed by more than just the delay in opening the station itself and
the scale of development would be reduced. Nevertheless, as the route wide benefits
(without a station at Woolwich) were already reported as significant in the main ES,
this reduction in socio-economic benefits would not change the overall rating
of significance.
Alternative Scenario ii) No Station Fit-out
2.5.150 If there is no station fit-out then the permanent socio-economic benefits described in
the main assessment above would not be realised and there would be a corresponding
reduction in the overall socio-economic impact of Crossrail. However, as the route-wide
benefits (without a station at Woolwich) were reported as significant in the main ES,
this reduction would not change the overall rating of significance.
Alternative Scenario iii) Arsenal Way Shaft Only
2.5.151 With an Arsenal Way shaft only, the loss of jobs would be lower — approximately
140 jobs resulting from the acquisition and demolition of 16 Gunnery Terrace.

38

Crossrail Amendment of Provisions

2.5.152 Without a station at Woolwich, the permanent socio-economic benefits described
above would not be realised and there would be a corresponding reduction in the
overall socio-economic impact of Crossrail. However, as the route-wide benefits
(without a station at Woolwich) were reported as significant in the main ES,
this reduction would not change the overall rating of significance.
2.5.153 There would be no change in significant impacts.
Alternative Scenario iv) Surface-level Ticket Hall
2.5.154 There are no changes to the assessment of the station scheme described above.
Interaction with other development on the Royal Arsenal site
2.5.155 As set out in section 2.4 above, the proposed Woolwich station is located within the
Royal Arsenal development site, part of which (‘the Warren’) is subject to an outline
permission obtained by Berkeley Homes (East Thames) Ltd.
2.5.156 Berkeley Homes have yet to submit a reserved matters application for the building
of up to 12 storeys above the proposed site of Woolwich station to the London
Borough of Greenwich. Because of the conditions attached to the masterplan
permission, development over the Woolwich station site would not be constructed
prior to Crossrail construction. It may however be the case that, subject to Berkeley
Homes obtaining the necessary consents, the basement box for development
over the Woolwich station site will be constructed at the same time as the box for
Woolwich station. It is feasible that the two boxes will be integrated, but this will
require more detailed investigations. There is also a possibility, as indicated on map
SE5(viii) of the AP4 ES mapping volume (AP4a), that with the surface-level ticket hall
option (assessed as a alternative scenario), commercial space or car parking may
be provided within the Crossrail station box.
2.5.157 The construction of an adjacent basement box for the OSD at the same time as the
Woolwich station box would not change the worksites required to construct Crossrail
or the worksite access points. There would be greater construction activity within
the worksites. However, this is likely to take the form of extending the peak periods
of activity (for example the same number of lorry movements per day but over
a longer time frame) rather than increasing construction activity peaks. Since it is
envisaged that the Woolwich station box would be constructed by Berkeley Homes,
a coordinated approach to the combined development would be possible leading
to joint working arrangements which will have the benefit of reducing any disruption
due to construction.
Design Options
Option 1 — Construct a deep box station rather than a shallow box
2.5.158 This could have been constructed on the original Hybrid Bill alignment. However,
the deep station design was rejected because of the associated higher cost and
construction complexity.
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Option 2 — Construct a shallow box station
2.5.159 This option was selected because of the lower cost and simplicity of construction
compared to other methods, enabling the optimum box size.
Option 3 — Construct the shallow box station using part cut and cover
and part bored tunnel
2.5.160 This option was rejected because of construction complexity, cost, the poor passenger
environment and because the station would be located closer to listed buildings.
Option 4 — Construct a narrow shallow box station using adits to connect
to the main running tunnels
2.5.161 This option was rejected because of the infrastructure required to construct
the station, construction complexity, cost, and the poor passenger environment.
Option 5 — Orientate the fans in the shafts vertically rather than horizontal
2.5.162 The ventilation shafts at either end of Woolwich station are approximately 8.5 m
high because of a horizontal internal arrangement. Using a vertical arrangement
would generate shafts of approximately 21 m. This was rejected because
of the impact on surrounding heritage interests.
Option 6 — An alternative worksite layout for the Woolwich station was also
considered which would have avoided demolition and acquisition of Units
1–3 of the IO Centre but necessitated demolition and acquisition of
1– 9 Gunnery Terrace instead
2.5.163 This option was rejected as at least five business units would have to be displaced
rather than the three in Units 1– 3 and access from the east side of 11 Gunnery Terrace
into Gunnery Terrace would have been disrupted owing to the more northerly boundary
of the construction site.

2.6

SUMMARY
Additional Temporary Significant Impacts

2.6.1

The revised scheme will generate the following significant adverse impacts:
• Townscape: Significant temporary adverse impacts on the setting of the Grade I
listed Royal Brass Foundry, Grade II* listed Dial Arch Block and Grade II listed
Verbruggen’s House, Main Guard Room, the Officers’ Quarters and the
Royal Carriage Factory building;
• Townscape: Significant temporary adverse impact on the character and
appearance of the conservation area;
• Visual Amenity: Significant temporary adverse impact on residents and workers in
upper floors of buildings on the southern side of Plumstead Road, extending from
the Royal Arsenal Gate House in the west to 38 Jessup Close in the east,
and on workers in Royal Carriage Factory, Dial Arch Block, the Officers’
Quarters and Verbruggen’s House;
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• Traffic & Transport and Community: Significant temporary adverse impact
on pedestrians crossing the Royal Arsenal site through the temporary closure
of Arsenal Way;
• Traffic & Transport: Temporary loss of parking on the Royal Arsenal car park site;
• Traffic & Transport: Significant temporary delays at the junction with the Pettman
Crescent gyratory at peak times;
• Noise & Vibration: Significant temporary construction noise impacts within
an occupied Officers’ Quarters and Dial Arch Block; and
• Community: Significant temporary adverse impact on Dial Arch Square.
Additional Permanent Significant Impacts
2.6.2

The revised scheme will generate the following significant adverse impacts:
• Townscape: Significant permanent adverse impacts on the setting of the
Grade II listed Verbruggen’s House, the Officers’ Quarters and the Royal
Carriage Factory; and
• Visual Amenity: Significant adverse permanent impact on people visiting
and working in the Officers’ Quarters.
The revised scheme will generate the following significant beneficial impacts:
• Traffic and Transport: significant beneficial permanent benefit for rail passengers.
Eliminated Significant Impacts

2.6.3

The revised scheme will eliminate the following significant adverse impacts:
• Traffic and Transport: Loss of private parking and associated effect
on servicing of industrial units.

Chapter 3
Route Windows SE6 and SE7:
Plumstead Portal and Church
Manorway Bridge
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Route Window SE6 and SE7: Plumstead Portal
and Church Manorway Bridge

Location Plan of Plumstead Portal

3.1

Introduction
Overview

3.1.1

The proposals for Woolwich station are outlined in Chapter 2. Because of the
associated rail alignment changes east of Woolwich station, the Crossrail tunnels
now have to pass below the southern outfall sewer south of Nathan Wa
W y.
y This would
result in a very deep cut and cover box with associated construction complexity and
increased removal of excavated materials if the start of the TBM drives remained
in the original Plumstead portal location identified in the main ES.

3.1.2

It is therefore now proposed that the railway tunnels go under White Hart Road
and emerge at the surface further east but before Church Manorway.
y Because
of the requirement to have emergency intervention points every 1,000 m,
an emergency intervention and escape shaft is still proposed in approximately the
same location (Plumstead goods yard) as the previous location of Plumstead portal.
From this point eastwards, the Crossrail tracks continue in bored tunnel and the
Plumstead portal structure is relocated approximately 300 m eastwards so that
the tunnel eye is east of White Hart Road.

3.1.3

One additional area of land east of the council depot site identified in AP2 ES
is required as a worksite for the construction of Plumstead portal in its revised
location and the LLAU are extended to include this area.
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Aerial View of Plumstead Goods Yard
3.1.4

This chapter sets out information on the following:
• the original proposals for the works in Route Window SE6 as described
in the main ES, and amended by SES2 and AP2 ES;
• the proposed alterations to Plumstead portal and the emergency intervention
and escape shaft;
• a description of the construction works for the revised proposals; and
• an assessment of any changes to the significant environmental impacts
reported in the main ES , SES2 and AP2 ES.

3.2

Permanent Works
The Original Works
Main ES

3.2.1

The works proposed in Route Window SE6 comprised the construction of the eastern
part of the twin-bore Thames Tunnel, Plumstead portal, new bridges to carry White Hart
Road and the existing North Kent Line over the Crossrail lines, track realignment of the
existing corridor and the installation of OHLE.

3.2.2

These works were to be carried out from Plumstead worksite (the old railway goods yard)
and Plumstead worksite west (between Nathan Way and the southern outfall sewer).
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Enabling works, in particular cable diversions at White Hart Road and two sewer
diversions were described in SES2.
AP2 ES

3.2.4

In AP2 ES, following stakeholder discussions, it was proposed to use the council depot
worksite as a Crossrail worksite instead of Plumstead worksite West. As this land was
outside of limits, an AP was proposed.
The Revised Scheme

3.2.5

Because of the revised tunnel alignment required for a shallow box station at Woolwich,
the tunnels as they approach into Plumstead portal have to pass below the southern
outfall sewer south of Nathan Way. At this point, at 20 m below ground level, the
tunnels in their new alignment are approximately 10 m deeper than the Bill alignment
to ensure there is sufficient cover to the sewer.

3.2.6

To ensure that there are emergency intervention points every 1,000 m throughout
the Crossrail tunnelled route, a stand alone shaft with a height above ground of
approximately 7 m is proposed at the west end of Plumstead goods yard, known
as Plumstead shaft. This shaft will be used both for construction purposes and
as the emergency intervention and escape point during the operation of the
railway. This facility was originally incorporated into the portal structure.

3.2.7

In the revised scheme, Plumstead portal is moved further eastwards. The tunnel eye
of the Plumstead portal will be relocated to a point 25 m east of White Hart Road and
as a result, a new bridge for White Hart Road over the Crossrail tracks as proposed
in the main ES is no longer required. The cut and cover box for the portal will
be constructed below ground level, with the bored tunnel commencing at a point
approximately opposite Barth Mews. The end of the portal structure will be at
a point approximately opposite 161 Marmadon Road. The approach ramp of the
portal structure will continue until the Crossrail tracks have risen to ground level,
and then run between the eastbound and westbound North Kent Lines, which
will be reconfigured to accommodate the Crossrail tracks and provide a four
track arrangement from here to Abbey Wood station.

3.2.8

The revised proposals do not change the original realignment of the southernmost
(westbound) track of the North Kent Line as set out in the main ES. As in the original
scheme, the northernmost (eastbound) track of the North Kent Line will still need
to cross over the Crossrail tracks, approximately opposite the council depot.
The eastbound North Kent Line will then run adjacent to the portal structure, albeit
that this track is positioned slightly further north compared to the original alignment.
The Crossrail tracks and the North Kent Lines will then converge at Church
Manorway bridge, thereby requiring the footbridge at this location to be replaced,
as per the original scheme.

3.2.9

Overhead electrification will be provided for in the same way as the previous scheme.

3.2.10

The permanent noise barrier on the northern side of the railway will be realigned
to accommodate the portal structure and realigned eastbound North Kent Line.
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Temporary Works
Construction of the Revised Works

3.3.1

The construction of Plumstead portal in Route Window SE6 will follow a similar
methodology to that described in the main ES, taking into account additional
construction requirements for the EIP and escape shaft.

3.3.2

The original scheme required the movement of electricity cables, a sewer and other
utility apparatus beneath White Hart Road and two sewer diversions to the east
of White Hart Road. The revised portal location provides more scope for reducing
the extent and duration of diversions within White Hart Road during detailed design
although as a minimum protection works will be required. The sewer immediately
to the east of White Hart Road will still require a diversion although the depth of the
diversion, and therefore the extent of the works, will be reduced. However, with
the revised scheme the second sewer now has to be lowered by 2 m and requires
additional land adjacent to, and within the garden of, 101 Marmadon Road
to be used as a worksite.

White Hart Road Bridge
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The main construction works at Plumstead portal will proceed as follows:
• site set-up, mobilisation and site clearance;
• construction of the walls for the portal structure, including the approach ramp;
• construction of the rectangular shaft forming the tunnel eye. The shaft will be used
to launch the TBMs westward in order to construct the Crossrail Thames Tunnel
to North Woolwich. The tunnelling operation will be supported from this launch
chamber until the TBMs pass through the Plumstead shaft (see below);
• following construction of the Plumstead shaft, the TBMs will be driven through and
tunnel construction will then be supported from this shaft. The tunnel drives under
the River Thames to North Woolwich are expected to take approximately 18 months;
• construction of the base slab, central wall and roof slab of the portal structure
and ramp, including necessary works to accommodate the realigned eastbound
North Kent Line as its crosses the portal structure;
• installation of Crossrail track and systems throughout the tunnel between
North Woolwich portal and Abbey Wood; and
• signalling and OHLE will be installed along the route.

3.3.4

The main construction works at Plumstead shaft will proceed as follows:
• site set-up, mobilisation and site clearance;
• construction of the shaft walls and base slab;
• preparation works to allow the TBMs to pass through the shaft. Once this has been
completed, excavated material from the TBMs and tunnel segments to support the
tunnel drives will be handled from this shaft; and
• internal shaft works, fit-out and construction of surface building above the shaft.
Duration of Works

3.3.5

The construction of Plumstead portal will take approximately three years, with
the Plumstead shaft taking approximately two years. The second sewer diversion
will take nine months.
Worksites and Access

3.3.6

The worksites are set out in the original scheme as amended by AP2 ES, and
as described above. However, because the portal works are further east than under
the original scheme, an additional area of land to the east of the council depot site
is included within the worksite. The main works proposed from this new worksite
will include assembly of the TBMs, concrete and initial tunnel segment deliveries,
reinforcement fabrication/storage and excavated material handling. The worksite
within the railway corridor is also extended eastwards (into Route Window SE7) and
a further worksite on the south side of the railway is proposed for the sewer diversion.
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3.3.7

An additional access to the extension of the council depot worksite will be taken
from White Hart Avenue to support the construction of the portal in its new position.
An access will also be created to the sewer diversion worksite off Marmadon Road
for occasional deliveries only. Other than this, accesses to worksites will remain
the same as the original scheme.

3.4

Mitigation and Residual Impacts

47

Overview
3.4.1

The proposed works do not change the conclusions with respect to air quality,
contaminated land, and socio-economic issues as set out in the main ES. The
temporary significant impacts of the revised scheme are illustrated on Map SE6(ii)
of the AP4 ES mapping volume (AP4a). This map also shows the impacts which
have been deleted as a result of the amendment.
Impacts on Landscape, Townscape and Built Heritage
Baseline

3.4.2

The revised works will require an additional area of land, which abuts the eastern edge
of the council depot worksite. This land currently comprises an area of hardstanding
and some relatively small areas of grass. The Plumstead worksite abuts the southern
edge of this land and White Hart Avenue abuts the northern edge. An extensive area
of vacant land, comprising eroded grass and areas of hardcore, lies to the northwest
of the new worksite and to the north of White Hart Avenue. An area of eroded
grass, together with a block of scrub/mature trees, lies to the east of this land and
Church Manorway sports ground lies further to the east. An additional area of land
on the south side of the railway will also be required as a worksite for the proposed
sewer diversion works. This land lies adjacent to, and within the garden of,
101 Marmadon Road.

3.4.3

The Plumstead worksite, the council depot worksite and the new worksite areas are
all located in a townscape of overall low sensitivity and low townscape quality. The
townscape baseline descriptions for the Plumstead worksite and the council depot
worksite are set out within the main ES (Volume 3, Chapter 11, Section 11.9,
paragraphs 11.9.21 to 11.9.23) and within AP2 ES (Chapter 8, Section 8.4,
paragraphs 8.4.2 to 8.4.3) respectively.
Direct Impacts on Built Heritage

3.4.4

The revised scheme at Plumstead portal will result in a risk of settlement impacts for
one Grade II listed building (the former electricity generating station located within White
Hart Road Depot) which lies within the 10 mm settlement contour. Measures to protect
the integrity and heritage value of this structure will be implemented as necessary in
order to mitigate any predicted significant adverse impacts, as set out in Appendix B1
of the main ES.
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There is a risk of damage from construction activities to the former electricity generating
station and to other associated historic features such as the gatehouse, entrance gate
and wall and cobbled road, which all lie within the curtilage of the Grade II listed
building. However, as noted in the main ES and AP2 ES (Volume 3, Chapter 11,
Section 11.9, paragraph 11.9.24 and Chapter 8, Section 8.4, paragraph 8.4.5
respectively), use of good construction practices and protection of sensitive
decorative features will ensure that no significant impacts occur.
Mitigation and Temporary Residual Townscape and Built Heritage Impacts

3.4.6

The new worksite area adjacent to the council depot forms part of a townscape
dominated by vacant land, the existing railway and industrial buildings. Although the
revised works would be carried out in this industrial context, the introduction of the
new worksite area, the moving of the portal structure to the east of White Hart Road
and a general intensification of construction activities in this location will result
in a temporary significant impact on the setting of the Grade II listed former
electricity generating station during construction of the portal.
Mitigation and Permanent Residual Impacts

3.4.7

The new EIP structure and the relocated portal structure will both be located in the
Plumstead worksite and will not result in any significant townscape impacts in addition
to those already reported within the main ES (Volume 3, Chapter 11, Section 11.9,
paragraphs 11.9.26 and 11.9.27) and within AP2 ES (Chapter 8, Section 8.4,
paragraphs 8.4.6 to 8.4.8).
Impacts on Visual Amenity
Baseline

3.4.8

The additional land which forms part of the revised Plumstead worksite is surrounded
to the north and northeast by an extensive area of vacant land where there are
currently no sensitivity visual receptors. Moderate sensitivity visual receptors, comprising
vehicular users of White Hart Avenue are present along the northern boundary of the
worksite and users of Church Manorway sports ground further to the east are high
sensitivity visual receptors. Views of the revised worksite areas extend to residential
properties on the south side of the railway.

3.4.9

The full baseline text for this route window is described within the main ES
(Volume 3, Chapter 11, Section 11.9, paragraphs 11.9.28 and 11.9.29)
and within AP2 ES (Chapter 8, Section 8.4, paragraphs 8.4.9 and 8.4.10).
Mitigation and Temporary Residual Impacts

3.4.10

The new worksite area adjacent to the council depot will extend the zone of visual
influence of the works to include a larger proportion of the vacant land to the north
and northeast of the worksite. The revised works in this area will not result in any
significant visual amenity impacts in addition to those already reported within the
main ES (Volume 3, Chapter 11, Section 11.9, paragraphs 11.9.30 and 11.9.31)
and within AP2 ES (Chapter 8, Section 8.4, paragraphs 8.4.12 to 8.4.15).
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Works proposed to be undertaken associated with the relocated portal structure
and sewer diversion works are, however, likely to result in an increase in the level
of impacts on the following visual receptors:
• users of Church Manorway sports ground; and
• residents of 101 and 155 to 177 Marmadon Road.
These two groups of visual receptors were already identified as experiencing
significant residual impacts in the main ES (Volume 3, Chapter 11, Section 11.9,
paragraphs 11.9.30) and the higher level of impact associated with the revised
works will not result in any increase in the level of significance of these impacts.
Mitigation and Permanent Residual Impacts

3.4.12

Both the new ventilation structure and the relocated portal structure will be located
in the Plumstead worksite and will not result in any significant visual amenity impacts
in addition to those already reported within the main ES (Volume 3, Chapter 11,
Section 11.9, paragraphs 11.9.32 and 11.9.33) and within AP2 ES (Chapter 8,
Section 8.4, paragraphs 8.4.12 to 8.4.15).
Impacts on Archaeology
Baseline

3.4.13

The baseline resources that might be affected by the revised scheme at Plumstead
portal are substantially the same as those described in the main ES (Volume 3, Chapter
11, Section 11.9, paragraphs 11.9.34 and 11.9.35) and AP2 ES (Chapter 8, Section
8.4, paragraph 8.4.16). These include industrial archaeological remains associated
with the listed former electricity generating station, such as cobbles and railway
tracks, of moderate importance.
Mitigation and Residual Impacts

3.4.14

The relocated portal will have a similar impact to that reported in the main ES for
the original location (Volume 3, Chapter 11, Section 11.9, paragraphs 11.9.36
to 11.9.38). The revised works for the portal will completely remove potential
archaeological remains, as will those associated with the new Plumstead shaft.
The sewer diversions and protective works to services beneath White Hart Road
will have a similar impact to that reported in SES2 (Chapter 30, Section 30.5,
paragraphs 30.5.2 to 30.5.3), although with the revised scheme the extent
of the works is likely to be reduced.

3.4.15

As with the AP2 scheme, construction works within the revised Plumstead worksite
will have the potential to remove or damage industrial archaeological remains
associated with the Grade II listed former electricity generating station
(AP2 ES Chapter 8, Section 8.4, paragraphs 8.4.17 to 8.4.19).
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For non-listed industrial archaeological remains, the mitigation will include adjustment
of the detailed design for the worksite and/or suitable protective measures, to preserve
the remains in situ, as described in AP2 ES (Chapter 8, Section 8.14, paragraph
8.4.16). Mitigation measures for other remains will be preservation by record,
as in set out in the main ES (Volume 3, Chapter 11, Section 11.9, paragraph
11.9.38). With this mitigation, no significant residual impacts will occur.
Impacts on Water Resources
Baseline

3.4.17

The baseline conditions in this route window are as described in the main ES
(Volume 3, Chapter 11, Section 11.9, paragraphs 11.9.43 to 11.9.35). This includes
one licensed groundwater abstraction located approximately 650 m northeast of
Plumstead shaft owned by European Colour (Pigment) Ltd (ID Number 27 in the main
ES (Volume 6b) for general use. This abstraction is not within Route Window SE6.
However, its 400 day TTZ crosses the alignment for a length of 500 m between the
Plumstead shaft site and Abbey Wood station.

3.4.18

There are no surface water bodies in this route window. The River Thames protected tidal
floodplain covers the northern half of the route window and extends across the alignment.
Mitigation and Temporary Residual Impacts

3.4.19

The Chalk groundwater in this area is generally vulnerable to pollution as there are
no significant impermeable strata above the aquifer. The tunnels east of Plumstead
shaft to the new portal site will be constructed within the 400 day TTZ for groundwater
abstraction no.27 (as shown in the main ES, Volume 6b). The shaft itself will be closer
to the boundary of the TTZ. However, the revised location of the western end of the
portal (the deepest point) is now further inside the 400 day TTZ and the depth and
extent of groundworks for the portal and shaft will be more than under the original
scheme. Conversely, the depth of the sewer diversion at White Hart Road described
in SES2 (Section 30.7) will not be so substantial. The other sewer diversion, at 101
Marmadon Road, will be deeper than under the ES scheme but potential impacts
will be less severe than for the portal structure. Application of good site practice
as described in Appendix B1 of the main ES will ensure that no significant residual
impacts occur. Application of good site practice as described in Appendix B1
of the main ES will ensure that no significant residual impacts occur.
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3.4.20

Although dewatering of the shallow and deep aquifer will be required to reduce
groundwater levels near Plumstead shaft during construction, impacts on groundwater
levels at this abstraction will be not be significant at this distance. The mitigation
measures proposed for the original scheme will still be appropriate to ensure
that that no significant residual impacts occur.

3.4.21

Dewatering effluents from the Plumstead shaft site will be discharged to the southern
relief sewer, which will lead to a temporary loss of sewer capacity, although previous
consultations with Thames Water indicate this would not be problematic. The deepest
sections of the portal will require dewatering to around 85 mATD but dewatering
flows may be reduced if the excavations are staged and some grouting is undertaken
beforehand. These discharges may go to a sewer connected to the Wickenham Valley
watercourse system and further consultation with Thames Water will be undertaken.
However, the application of good site practice as described in Appendix B1
of the main ES will ensure that no significant residual impacts occur.
Mitigation and Permanent Residual Impacts

3.4.22

At the Plumstead portal, the cut and cover box east of the tunnel eye will create
an approximately 500 m long barrier to flows in the shallow aquifer and a shorter barrier
in the deep aquifer. Therefore, groundwater levels will be monitored during construction
and if they show a significant rise, drainage will be installed around the portal structures
or other mitigation measures ensuring that no significant impacts occur.

3.4.23

As for the original scheme, the relocated Plumstead portal is still on the defended
floodplain and could become partially inundated under some flood defence breach
or Thames Barrier failure scenarios. This will be mitigated by suitable design,
possibly incorporating flood gates or other suitable measures based on a risk
analysis at North Woolwich and Plumstead portals.

3.4.24

There will be an increase in surface water run-off from the tunnel approach roof.
However, the use of appropriate drainage techniques for discharging surface water
with measures to control run off intensity, will ensure that no significant impacts occur.

3.4.25

The sewer diversion at 101 Marmadon Road is possibly part of the Wickenham Valley
watercourse system and will require a shallow inverted siphon through the revised portal
site. This will be mitigated by suitable design and consultation with Thames Water.
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Impacts on Noise and Vibration
Baseline
3.4.26

Baseline noise levels around Plumstead portal are relatively high and are dominated
by railway noise. Table 3.1 shows the baseline noise levels that have been recorded
at representative noise-sensitive receptors within this route window.

Table 3.1 Baseline Noise Measurements in Route Window SE6

1
2

Reference

Receptor

Baseline Noise Level
Daytime
Night-time
(LAeq, 12 hour ) dB ( LAeq, 8 hour ) dB

GR021

75 Reidhaven Road

74

68

GR031

75 A Marmadon Road

74

68

GR092

141 Garibaldi Street

69

-

GR102

45 White Hart Road

71

-

GR11

100 Church Manorway

64

57

GR12

88 Church Manorway

60

54

Noise monitoring location reference number shown on the supporting plans to the main ES.
Short-term moitoring location (LAeq, 3 hr)

Mitigation and Temporary Residual Impacts
3.4.27

Noise from Above-ground Construction Activity: The relevant measures set out in
Appendix B1 of the main ES will be employed to reduce construction noise impacts,
including the provision of a 2.4 m high hoarding around the worksite.

3.4.28

Despite these measures, 92 residential properties will be affected by significant
construction noise impacts from daytime construction activity. 69 of these properties
are in Route Window SE6 and 23 in Route Window SE7. All of these properties
will be likely to qualify for noise insulation.

3.4.29

The 92 dwellings that are likely to qualify for noise insulation are shown in Table 3.2.
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Table 3.2 Properties Likely to Qualify for Noise Insulation
Number of
Dwellings

Representative Property
Address

Period of Day During Which Noise
Levels Exceed Noise Insulation Criteria
Daytime

Evening

Night-time

Plumstead Portal (Route Window SE6)
12

49 Richard Neve House

✓

8

81 Reidhaven Road

✓

7

93 Reidhaven Road

✓

7

111 Reidhaven Road

✓

5

123 Reidhaven Road

✓

3

50 White Hart Road

✓

9

89 Marmadon Road

✓

✓

6

95 Marmadon Road

✓

✓

2

165 Marmadon Road

✓

3

173 Marmadon Road

✓

2

175 Marmadon Road

✓

1

99a Marmadon Road

✓

1

101 Marmadon Road

✓

1

103 Marmadon Road

✓

1

42 Gavin House

1

42 Gavin House

✓
✓

✓

Plumstead Portal (Route Window SE7)
2

179 Marmadon Road

✓

2

183 Marmadon Road

✓

2

New houses on Church
Manorway adjoining railway

5

100 Church Manorway

2

84 Church Manorway

✓

2

88 Church Manorway

✓

4

117 Mottisfont Road

✓

✓

✓

4

127 Mottisfont Road

✓

✓

✓

3.4.30

✓
✓

✓
✓

With this mitigation in place, no residential properties will experience significant adverse
residual construction noise impacts.
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Table 3.3 Changes to Noise Impacts as a Result of SES4
Number
Property
of Dwellings

Main ES Scheme
Assessment

(Route Window SE6 )

Revised
Scheme

Mitigation or impact

1

Gavin House Building

Significant Residual Removal of Impact
Impact

2

42 Gavin House Building

No impact

Noise Insulation

21

49 Richard Neve House

Noise Insulation
for 21 properties

Noise insulation for
12 properties and
Removal of Impact
for 9 properties

4

51 Reidhaven Road

Noise Insulation

Removal of Impact

7

67 Reidhaven Road

Noise Insulation

Removal of Impact

7

111 Reidhaven Road

Noise Insulation
for 6 properties

Noise Insulation
for 7 properties

5

123 Reidhaven Road

Noise Insulation
for 6 properties

Noise Insulation
for 5 properties

3

45 White Hart Road

Noise Insulation

Removal of Impact

8

69 Marmadon Road

Noise Insulation

Removal of Impact

6

79 Marmadon Road

Noise Insulation

Removal of Impact

9

89 Marmadon Road

Noise Insulation
for 6 properties

Noise Insulation
for 9 properties

7

99 Marmadon Road

Noise Insulation

Removal of Impact

3

99a, 101 & 103
Marmadon Road

No impact

Noise Insulation

2

165 Marmadon Road

No impact

Noise Insulation

2

175 Marmadon Road

No impact

Noise Insulation

(Route Window SE7)
2

179 Marmadon Road

Significant Residual Noise Insulation
Impact
Significant Residual Noise Insulation
Impact

2

183 Marmadon Road

2

New houses on
Church Manorway
adjoining railway

Significant Residual Noise Insulation
Impact

2

284 Church Manorway

No impact

4

127 Mottisfont Road

Significant Residual Noise Insulation
Impact for
for 4 properties
3 properties

Noise Insulation
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3.4.31

Vibration from Above-ground Construction Activity: There will be no differences
from those reported in Volume 3 of the main ES.

3.4.32

Vibration and Groundborne Noise from Underground Construction Activity:
There will be no differences over those reported in Volume 3 of the main ES.

3.4.33

Noise from Construction Road Traffic: There will be no differences from
those reported in the main ES.
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Mitigation and Permanent Residual Impacts
3.4.34

There will be no differences from those reported in the main ES.
Impacts on Traffic and Transport
Baseline

3.4.35

Traffic and transport baseline information is described in the main ES (Volume 8d,
Chapter 25, paragraphs 25.6 to 25.11), AP2 ES (Chapter 8 paragraph 8.4.16)
and SES2 (Chapter 30, paragraphs 30.8.1 to 30.8.5).
Assessment, Mitigation and Residual Impacts

3.4.36

With the revised scheme, worksite accesses will be as previously described in the
main ES but with the addition of two accesses to the portal worksite from North
Road/White Hart Avenue.

3.4.37

In the main ES and SES2, a significant impact for pedestrians and cyclist was reported
as a result of the necessary closure of White Hart Road and the consequent diversions.
With the revised scheme a closure will not be required for the main construction works
but will still be necessary for the utilities diversions. This closure will be for vehicles and
a route maintained for pedestrians. Although the closure will be for a shorter period,
the temporary significant impact for cyclists will remain.
Lorry Routes Assessment

3.4.38

Lorry routeing will be as described in the main ES with a small number of lorries
accessing the shaft worksite from Pettman Crescent via the existing Old Coal Yard
access. The construction period at Plumstead is expected to be about 2.5 years.
During the peak construction period of some 7– 8 months, an average of 185 lorries
per day (370 lorry movement) are expected to access the worksite. Within this period
there is expected to an increase to around 240 lorries per day for up to two months
(480 lorry movements). Outside the peak construction period an average of 30– 40
lorries per day accessing the worksite is forecast (60–80 lorry movements).

3.4.39

Excavated material from the TBM will initially be removed from the portal site but
once past the shaft all material will be removed via the shaft. In both cases lorries
will use the same route via White Hart Avenue to reach the A2016 Eastern Way
and the barge transfer facility at Manor Wharf. No significant temporary impacts
are expected as a result of the proposed lorry movements.
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The excavated material from the Woolwich station box will also be transferred by road
to Manor Wharf by the same route. This excavation is likely to be undertaken early
in the construction programme at the same time as the portal and shaft works at
Plumstead and will largely be completed by the time that tunnelling commences.
This will mean that the estimated daily lorry movements at Manor Wharf used in the
assessment in the AP ES (Chapter 11, paragraph 11.4.23) will not be exceeded with
the additional material from Woolwich but the period of operation of the wharf will be
extended. No temporary significant impacts are expected to result from the additional
lorry movements.
Mitigation and permanent impacts

3.4.41

No new significant permanent impacts are expected to arise as a result of the revised
scheme and construction methodology.
Impacts on Ecology
Baseline

3.4.42

Baseline conditions are generally as set out in the main ES (Volume 3), supplemented
by AP2 ES. The additional land east of the council depot contains asphalt, rough
grassland and tall ruderal vegetation growing through the asphalt. Butterfly bushes
are scattered throughout the site. Habitat is suitable for reptiles and nesting birds.
Mitigation and Residual Impacts

3.4.43

The transient ruderal vegetation present within the worksite extension continues
over quite a large area to the east. Therefore, although there will be a temporary loss
of a small proportion of the ruderal vegetation, the ground will be readily re-colonised
from the adjacent vegetation. As a result of this re-colonisation, no significant residual
impact will result.

3.4.44

With mitigation as set out in Appendix B1 of the main ES, with regard to reptiles and
nesting birds, there will be no significant impacts.

3.4.45

The loss of lineside vegetation and secondary woodland within Route Windows SE6
to SE8 was identified as a permanent significant cumulative impact within the main ES.
Moving the portal to the east of White Hart Road increases the amount of permanent
loss of ecological resource within railway land within Route Window SE6 but the overall
conclusions of significance remain unaltered.
Community Impacts
Baseline

3.4.46

The baseline conditions are unchanged from the main ES, Volume 3. To the
south of the railway tracks is Plumstead residential neighbourhood and a number
of community facilities. The Asian Community Centre is located approximately
150 m north of the revised Portal location and accessed via White Hart Road.

Environmental Statement

AP4

57

Mitigation and Residual Impacts
3.4.47

The main ES identified a significant community impact during works to White Hart
Road Bridge, where closure of White Hart Road to traffic and pedestrians for up
to a year would generate a significant temporary diversion of pedestrians, particularly
for users of the Asian Community Centre. With the revised scheme, the works to White
Hart Road bridge are restricted to utility diversions and White Hart Road can remain
open to pedestrians, thus eliminating the significant temporary impact.
Planning Policy Assessment

3.4.48

Planning permission was granted on 8 December 2006 for the development of the
land adjacent to 101 Marmadon Road. The permission is for the demolition of the
existing garage and erection of a two storey two bedroom house. Were this planning
permission to be implemented prior to the commencement of the Crossrail works
the new property would need to be demolished to enable the sewer diversion works.
While planning policy seek to protect residential buildings the loss of a single dwelling
is not a significant conflict.
Design Options

3.4.49

Two options for relocating Plumstead portal were considered. The option of retaining
the tunnel eye west of White Hart Road was rejected because of the depth of cut
and cover construction required given the deeper alignment to enable the tunnels
to pass below the outfall sewers with sufficient cover. The option of relocating
the tunnel eye east of White Hart Road was selected.

3.5

Summary
Additional Temporary Significant Impacts

3.5.1

The revised scheme will generate the following additional significant adverse impacts:
• Townscape: Significant temporary adverse impacts on the setting of the Grade II
listed former electricity generating station located within White Hart Road depot.
Eliminated Significant Impacts

3.5.2

The revised scheme will eliminate the following significant temporary adverse impacts:
• Community: The temporary significant pedestrian diversion resulting from
the closure of White Hart Road will be eliminated; and
• Noise and Vibration: 9 properties are assessed as no longer likely to experience
significant adverse residual noise impacts but will be eligible for noise insulation.
In addition, as a result of the proposed amendment, 1 property will no longer
experience a significant adverse residual noise impact.
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Glossary of terms
Abbreviation/
Terminology

Explanation

AP

Amendment of Provisions to the Crossrail Bill

AP ES

Environmental Statement for first tranche of Amendment of Provisions
(published January 2006)

AP2 ES

Environmental Statement for second tranche of Second Amendment
of Provisions (published May 2006)

AP3 ES

Environmental Statement for third tranche of Amendment of
Provisions (published November 2006)

AP4 ES

Environmental Statement for the fourth Amendment of Provisions
(published May 2007)

AP4a

Mapping volume for the fourth Amendment of Provisions

dB

Decibel: Noise levels are measured using the decibel scale. This is not
an additive system of units (as for example, metres or kilograms are)
but a proportional system (a logarithmic progression). A change of
10 dB corresponds to a doubling of loudness; changes of less than
3 dB are not normally regarded as noticeable

DfT

Department for Transport

DLR

Docklands Light Railway

EIP

Emergency Intervention Point

ES

Environmental Statement

Ha

Hectare

kV

kilovolt (one thousand volts)

LAeq, T

Equivalent Continuous Sound Level: The LAeq level gives a single
figure to describe a sound that varies over a given time period, T.
It is the A-weighted steady sound level that would result in the same
sound energy at the receiver as occurred in practice with the varying
level. It is derived from the logarithmic summation of the sound signal
and so, unlike a conventional (linear) average, it gives additional
weighting to higher levels
The A-weighting circuit is applied across the frequency spectrum in
order to approximate the response of the human ear, which is, for
example, more sensitive to frequencies between 1 kHz and 5 kHz
and less sensitive those higher or lower

LA

Local Authority

LB

London Borough (of)

LLAU

Limits of Land to be Acquired or Used

LUL

London Underground Limited

Listed building

A building of special architectural or historic interest included on a list
compiled or approved by the Secretary of State for the Environment,
Transport and the Regions
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Abbreviation/
Terminology

Explanation

Locally listed building

A building, structure or feature which, although not listed by the
Secretary of State, is considered by a local authority to be an
important part of the area’s heritage due to its architectural,
historic or archaeological significance

mATD

Metres above tunnel datum

NTS

Non-technical Summary

OHLE

Overhead Line Equipment. System of wires suspended above
the track providing electrical power for trains, typically at
25,000 volts A.C.

OHLE portal

In the context of overhead lines, this is the structure that holds
up the overhead cables

PEDROUTE

A computer programme used to model pedestrian movements
and congestion

PM10

Particulate Matter: Airborne particles with an ‘aerodynamic’ diameter
of 10 microns or less. Such particles remain suspended in the
atmosphere until washed out by rainfall and penetrate deep into
the human lung when inhaled

PRM

People with reduced mobility

SBI

Site of Borough Importance

SES

Supplementary Environmental Statement to the Crossrail Bill

SES2

Second Supplementary Environmental Statement (published January 2006)

SES3

Third Supplementary Environmental Statement (published November 2006)

SES4

Fourth Supplementary Environmental Statement (published May 2007)

SMI

Site of Metropolitan Importance for nature conservation

TBM

Tunnel Boring Machine

TRH

Temporary Rehousing

Tunnel Portal

The tunnel portal is the point at which the surface railway descends into
the tunnel. The term ‘portal’ refers, in strict technical terms, to the point
where the railway ceases to be open to the sky ie it is the start of the
covered way. However, it is used in the ES to refer more generally to
the tunnel approach structures that take the railway from the surface
into the bored tunnels underground. These include:
•

an open cut/retained cut/propped cut between ground level
and the actual portal; and

•

a covered way constructed from the surface (cut and cover
tunnel) leading from the portal to the ‘tunnel eye’
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