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PN

PRINCIPLE AND NATURE OF THE
DEVELOPMENT INCLUDING ALTERNATIVES

PN.1

Question
The case for the scheme as set out in Document 7.1[APP-093] refers
to the evolution of the scheme within the overall strategy for new
River Crossings in London which is summarised in Connecting the
Capital, 2015 [AS-008].
Document 7.1 [APP-093] states that proposals for river crossings at
Gallions Reach and Belvedere could be in place “soon after the
Silvertown Tunnel”.
Can the Applicant please explain why therefore the Mayors
Transport Strategy (MTS) Policy 39 [AS-007] and the supporting text
to the London Plan (paragraph 6.10)[AS-006] refers to a longer-term
fixed link at Gallions Reach?
The ExA would, in answering this question, like to draw the
Applicant’s to TfL’s attention to its own documents “Gallions Reach
and Belvedere Consutation Leaflet”; Gallions Reach and Belvedere
River Crossings Option Assessment Report (Long List); and Option
Assessment Report (Public Transport Interim List).
These documents indicate that consultations have been continuing,
with proposals being refined for multi-modal crossings at both
Gallions Reach and Belevere.
Although such proposals are stated to not provide complete
solutions to the congestion and resilience issues in relation to the
Blackwall tunnel, please provide a justification for the priority being
afforded to the Silvertown Tunnel as opposed to spreading the
benefits of further river crossings more widely as an earlier priority?
To enable all Interested Parties to have clear access to the
documents referenced above, the documents named in this question
should be submitted to this Examination.
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Response
PN.1.1

Proposal 39 of the Mayor's Transport Strategy (MTS), which was
published in 2010, and upon which London Plan Table 6.10 is based,
states "The Mayor, through TfL, and working with the London boroughs
and other stakeholders will take forward a package of river crossings in
east London including: ... (d) consideration of a longer-term fixed link at
Gallions Reach to improve connectivity for local traffic, buses, cyclists and
to support economic development in this area".

PN.1.2

The Transport Strategy Implementation Plan, as presented in Figure 86
(page 295) of the MTS categorises anything after 2020 as longer-term.
Hence, in the context of this document, a potential river crossing delivered
“soon after the Silvertown Tunnel” scheme – currently estimated to be
open 2023 – is classed as longer-term. And indeed in the context of the
MTS, the Silvertown Tunnel scheme is also considered “longer-term” as it
is to be delivered after 2020. Therefore the Applicant considers that the
Case for the Scheme (APP-093) is consistent with the MTS and London
Plan.

PN.1.3

In relation to pursuing the Silvertown Tunnel scheme at this point in time,
as described in Chapter Two of Case for the Scheme (APP-093), the
Blackwall Tunnel is currently the single strategic river crossing in London
for vehicular traffic east of Tower Bridge, attracting more traffic than it can
accommodate, and this situation leads to significant transport problems,
particularly related to congestion and reliability. In terms of journey time
reliability, for example, it is currently the worst performing corridor on the
Transport for London road network (TLRN) (see Figure 2-15 in the Case
for the Scheme (APP-093)).

PN.1.4

In the context of significant growth forecast in east London, under a ‘do
nothing’ scenario (as set out in Chapter Five of the Transport Assessment
(APP – 086)), these adverse effects are forecast to deteriorate further,
with an increasing impact on the London and UK economy, as well as the
environment. This means that there is a pressing need to take action to
address these issues as soon as practicable.

PN.1.5

This need was recognised in June 2012 by the Secretary of State for
Transport when a direction was given under section 35 of the Planning
Act 2008 that the Scheme should be treated as a Nationally Significant
Infrastructure Project (NSIP). This is discussed at paragraphs 2.8.2 and
2.8.3 in the Case for the Scheme (APP-093). Note that the answer to
question PN5 on safeguarding is also relevant in this context.
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PN.1.6

It is also worth noting the recent statements by the Mayor of London,
Sadiq Khan, explaining that his focus in relation to river crossings in east
London is on:
• Delivering the Silvertown Tunnel as it is the only scheme capable of
addressing all of the issues at the Blackwall Tunnel.
• The acceleration of plans for a new pedestrian and cyclist bridge
between Rotherhithe and Canary Wharf;
• A new Docklands Light Railway (DLR) crossing at Gallions Reach,
helping to support development of around 17,000 new homes;
• Further assessment of a North Greenwich – Isle of Dogs ferry,
supporting new development on the Greenwich Peninsula and the Isle
of Dogs; and
• Further assessment of the case for an extension of the London
Overground to Abbey Wood.

PN.1.7

The case for other road crossings such as those at Gallions Reach and
Belvedere will be assessed as part of a new Mayor’s Transport Strategy.
Note that the answer to question PN2 is also relevant in this context.

PN.1.8

Please note that the documents referenced in this question have been
submitted as appendices B, C and D to this report.
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PN.2

Question
In the Update Report submitted following the Mayoral Review [AS021], it is stated that the Mayor’s new approach will include a new
DLR crossing at Gallions Reach and that the additional crossings
referred to could all be delivered within the next decade.
Please explain whether the proposed new DLR crossing represents a
change from the position set out in the documents referred to in the
previous question or simply that option DLR1 (and/or DLR3) have
been afforded priority for development out of the various public
transport options evaluated?
Would the DLR crossing be part of a multi-modal crossing at
Gallions Reach, as envisaged in those documents that would include
a highway crossing? Is a highway or multi-modal crossing still
envisaged at Belvedere albeit further into the future?
Does the reference to the additional crossings being deliverable in
the next decade only refer to the DLR crossing and the Rotherhithe
to Canary Wharf pedestrian & cycle bridge proposal or does it also
include a possible North Greenwich to Isle of Dogs ferry and a
London Overground extension to Abbey Wood that are referred to as
to be assessed further?

Response
PN.2.1

Options for a DLR crossing as part of a multi-modal connection at Gallions
Reach were presented in the most recent non-statutory consultation on
river crossings at Gallions Reach and Belvedere (held between November
2015 and February 2016). The concept of a DLR crossing as part of a
multi-modal connection received strong support and there have long been
calls from boroughs and other stakeholders for more public transport
cross-river connections in the area as well as for more highway
connections.

PN.2.2

The proposal for a DLR crossing as announced by the Mayor on 4
October 2016 would not be part of a multi-modal crossing at Gallions
Reach. Further work is required to develop this DLR scheme further and
proposals would be subject to public and stakeholder consultation.

PN.2.3

This announcement does represent a revised position compared to that
which the previous Mayor took on outer east London river crossings,
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although the option of a DLR crossing in some form at this location to
support the significant housing development potential of Thamesmead is
not a new proposal.
PN.2.4

An independent DLR scheme would not preclude the provision of a
highway crossing at Gallions Reach along the land currently safeguarded
for a road at a later date. A highway or multi-modal crossing at Belvedere
could also be re-examined as a potential project for the future. Note that
the answer to question PN1 in relation to both Proposal 39 of the Mayor’s
Transport Strategy and the Mayor’s review of river crossings is also
relevant in this context.

PN.2.5

Along with the Silvertown Tunnel, a DLR crossing at Gallions Reach and
the Rotherhithe to Canary Wharf pedestrian and cycle bridge are
proposed to be delivered within the next ten years, subject to the
availability of sufficient funding.

PN.2.6

Meanwhile, the possible North Greenwich to Isle of Dogs ferry and the
possible London Overground extension to Abbey Wood remain subject to
further assessment including further financial, planning, engineering and
operational feasibility work and as such there are no timescales proposed
for their delivery. In the event that the assessments of these projects
determine that they should be delivered, the ferry may have the potential
to be delivered within the next decade, however the possible London
Overground extension is a longer term proposition that would, if
implemented, build upon the successful delivery of the proposed London
Overground extension to Barking Riverside. The letter from the Mayor of
London to Chris Grayling submitted as part of the Barking Riverside
Inquiry clarifies the status of any potential London Overground extension
to Abbey Wood. The letter is appended to this response.

Page 10 of 25

Silvertown Tunnel
Response to ExA’s First Written Questions:
Principle and nature of the development including alternatives

PN.3

Question
The case for the scheme (Document 7.1)[APP-093] indicates why a
third bore for the Blackwall Tunnel is not considered feasible as a
consequence of tie-in difficulties and need for tidal flow
arrangements. However, it also indicates that a protracted closure of
the Blackwall Tunnel may be necessary for structural maintenance
reasons given the age of the infrastructure in the relatively near
future.
If such a scenario is envisaged, presumably in the first instance for
the much older and more restrictive northbound tunnel, no
consideration appears to have been given as to whether such works
might enable the current alignment, height and width restrictions to
be overcome through a re-construction of that tunnel? Nor does it
explain whether, if such work is possible, why the Silvertown Tunnel
would still be required.
If such an assessment has been made, please provide the
documentation.
If an assessment has not been undertaken, please indicate the
feasibility of such a solution, in particular, how such works would
assist the present problem of incidents caused by over-height
vehicles?

Response
PN.3.1

Paragraph 2.6.7 of the Case for the Scheme (APP-093) aims to makes
the point that, at some point in the future, a long-term closure of the
Blackwall Tunnel could be required, either as a result of a major incident
or for the undertaking of maintenance.

PN.3.2

No major maintenance of the tunnel is currently planned that will require
its closure for any significant length of time, and a protracted closure of
the Blackwall Tunnel is therefore not currently envisaged. Nonetheless,
the possibility of a significant closure being required at some point in the
future clearly cannot be ruled out, on the basis that the older the tunnel
gets the more likelihood there is that major maintenance or refurbishment
works will be required, and there is a relatively low but ever-present risk
of a major incident.
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PN.3.3

The last major refurbishment works at the northbound tunnel bore were
completed in 2011. These works comprised extensive works to tunnel
safety systems and refurbishment of four ventilation shafts, including
replacement of the existing ventilation fans and the installation of new
access stairs. The works were scheduled over a period of six weekend
closures in order to minimise impacts on tunnel users.

PN.3.4

The Blackwall Tunnel northbound bore was constructed between 1891
and 1897. It was constructed as a bored tunnel using the tunnelling shield
technique pioneered by Marc Isambard Brunel in the construction of the
earlier Thames Tunnel. Cast iron tunnel rings approximately 300mm thick
were bolted together to form the tunnel lining and these rings are still in
place today.

PN.3.5

Reconstruction of the northbound tunnel bore (i.e. on-line enlargement) is
not considered to be a viable proposition for several reasons, summarised
below:
• In order to enlarge and/or straighten the current tunnel it would be
necessary to disturb the existing 120 year old cast iron tunnel lining
and in doing so introduce a significant risk of destabilising the
structure. Any circular tunnel lining balances and equalises the
forces acting on it from all directions (e.g. ground and hydrostatic
pressure, flotation). Hence any disturbance to the lining would
weaken and destabilise the tunnel structure and in the absence of
other measures designed to resist this, the complicated forces acting
on the lining would likely cause failure. These measures would be
very costly and time consuming compared to forming a new bored
tunnel and are likely to result in a sub-standard design in terms of
alignment, size and safety.
• There is limited ground cover above the existing northbound tunnel
bore. If the tunnel was to be enlarged to modern standards, its size
would increase significantly (with its internal diameter increasing by
over 50% to 11.45m if designed to the same standards as the
Silvertown Tunnel). On the basis that the tunnel would be enlarged
from its centre point, the ground cover would be significantly
diminished to the extent that it may be technically infeasible. If the
top of the existing tunnel was retained and the tunnel enlarged
further into the ground, the length of the approach roads would need
to be significantly increased to provide a safe gradient.
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• The extent of the works and constraints inherent in working within a
structure of this age and in this location means that the costs of
reconstruction are likely to far exceed the costs of constructing a
new tunnel bore. In addition, the northbound tunnel bore would have
to be closed throughout these extensive works for a period of years
and may even require the closure of the southbound bore for works
at the portals. The traffic, environmental and socio-economic impacts
resulting from such a long-term closure would be very significant and
wide-reaching effects on east and south-east London and beyond as
a result of the lack of alternative, convenient river crossings.
PN.3.6

In addition, reconstruction of the northbound bore as an alternative to the
Silvertown Tunnel would not meet the project objectives. In particular, this
option would have only a limited impact on improving resilience as whilst
incidents involving over-height vehicles would no longer occur, other
incidents (for example vehicle breakdowns) would still affect the
availability of the tunnel. In such instances the lack of a proximate
alternative crossing which the Silvertown Tunnel will provide would result
in these closures still having a significant adverse impact on the road
network. This option would also fail to provide improved cross-river
connectivity to and from areas such as the Royal Docks.
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PN.4

Question
Given the problems caused by over-height vehicles in the existing
Blackwall Tunnel, please justify the lack of a proposal for a complete
prohibition on Heavy Goods Vehicles (HGVs) and Public service
Vehicles (PSVs) from using the existing Blackwall Tunnel once the
Silvertown Tunnel is operational?

Response
PN.4.1

The Silvertown Tunnel would provide an alternative option for drivers of
tall vehicles over 4.0m in height wishing to cross the River Thames in east
London, and TfL recognises that the Scheme presents a number of
options for managing the routeing of these vehicles through the
Blackwall/Silvertown corridor in future.

PN.4.2

HGVs are responsible for the vast majority of over-height vehicle incidents
at the Blackwall Tunnel. As such, TfL has assessed the merits of several
HGV routeing options which can be summarised as follows:
• Option A – all vehicles are able to use either tunnel in either direction,
provided height restrictions are met; or
• Option B – all HGVs (regardless of height) are directed to use
Silvertown Tunnel in the northbound direction only; or
• Option C – all HGVs (regardless of height) are directed to use
Silvertown Tunnel in both northbound and southbound directions.

PN.4.3

Analysis completed using the strategic highway assignment model
(RXHAM) indicates that, in the absence of any height restrictions, the
Blackwall Tunnel would represent the most convenient crossing for most
users of the corridor due to its good connections with the A12 and A13 –
this applies equally to HGVs. A complete ban on HGVs at the Blackwall
Tunnel, either in the northbound direction only (the only direction subject
to the 4.0m height restriction) or in both directions, would be therefore be
expected to result in a significant increase in HGVs travelling between the
Silvertown Tunnel northern portal and the A12/A13 junction via Lower Lea
Crossing or the A13 via Silvertown Way (in the southbound direction
only). Both of these routes represent less direct connections than the
route between the A102 and the A12/A13 via the Blackwall Tunnel.

PN.4.4

As the vast majority of HGVs are less than 4.0m in height and not affected
by the Blackwall Tunnel height restriction, a complete ban would result in
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journey distances and journey times for the majority of HGVs being
artificially extended, and by extension the traffic and environmental
impacts of these vehicles in the local area would be unnecessarily
increased. These impacts would be expected to significantly outweigh the
limited benefits gained from the reduction in OHV incidents derived from
such a ban. Even if a complete ban were put in place, some HGVs would
still attempt to use this Tunnel which would likely cause disruption to other
traffic.
PN.4.5

To maintain flexibility in design and maximise the efficient movement of
HGVs, Option A (allowing all vehicles to use either tunnel, provided height
restrictions are met) is deemed to be the most appropriate option. By
directing all over-height vehicles to use the Silvertown Tunnel in the
northbound direction through the use of clear and consistent signage,
coupled with improvements to the over-height vehicle (OHV) detection
system, the number of over-height vehicle incidents at the Blackwall
Tunnel is expected to significantly reduce. Additionally, the Scheme offers
a significant further benefit in relation to network resilience because the
impact of any remaining closures (whether caused by HGVs or other
incidents) will be greatly mitigated through the availability of a nearby
alternative.

PN.4.6

PSVs exceeding 4.0m in height (namely double-deck buses and coaches)
would also be directed to use the Silvertown Tunnel northbound, and
these vehicles would also be detected by the OHV detection system. TfL
is proposing that all bus services operated with double-deck buses using
the corridor in future would be routed via the Silvertown Tunnel. These
proposed improvements are considered to be the most appropriate
response to existing problems caused by OHVs at the Blackwall Tunnel.

PN.4.7

Further information on the options that have been considered for the
routeing of HGVs and the proposed management of OHVs can be found
in the Draft Heavy Goods Vehicle Management Strategy. This document
is being submitted to the examination for Deadline 1 (Appended to
response AQ10 as well).

Page 15 of 25

Silvertown Tunnel
Response to ExA’s First Written Questions:
Principle and nature of the development including alternatives

PN.5

Question
In Document 7.1 [APP-093] it is stated that unless action is taken to
provide the Silvertown Tunnel now, the opportunity to do so in
future would be lost as redevelopment proceeds of the Greenwich
peninsula and the north bank riverside.
Please provide a justification for this statement, given the existence
of the Safeguarding direction and possibility of refining that
direction to accommodate the Silvertown Tunnel and minimum
constructional requirements as now proposed?

Response
PN.5.1

A safeguarding direction for a third Blackwall crossing has been in place
for almost 20 years 1. Safeguarding is an established part of the planning
process, designed to ensure that land which has been identified for major
infrastructure projects is protected from conflicting developments2.

PN.5.2

To maintain the justification for the safeguarding, it is reasonable to
expect progress towards the consenting and construction of that
infrastructure. In the case of the Silvertown Tunnel, there is increasing
pressure from local authorities and developers to make use of the
safeguarded land, which would require the removal or variation of the
current safeguarding.

PN.5.3

This pressure on land for housing and other development is characteristic
of the Capital at present. According to forecasts supporting the London
Plan policies, London will grow by around 1.2m people between 2011 and
2031. The boroughs in the east and south east sub-regions are expected
to accommodate 37 per cent of this growth, and the three Silvertown
Tunnel host boroughs, plus the London Borough of Barking and
Dagenham, are expected to accommodate 23 per cent of London’s
growth (quoted in paragraph 2.1.3 of the Case for the Scheme [APP093]).

1

The land was safeguarded in 1995 and then again in 1997 (Government Office for London:
Safeguarding direction under articles 10 and 27 of the Town and Country Planning Act 1990 relating
to potential corridors for east Thames river crossings, transferred to the Mayor of London in 2001).
2
Definition from https://www.gov.uk/government/collections/hs2-safeguarding (Accessed 21 October
2016)
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PN.5.4

Indeed, the section 35 direction which designates the Silvertown Tunnel
scheme as an NSIP 3 cites ‘the projected growth of London’ as one of the
reasons for this designation.

PN.5.5

While the safeguarding direction will remain in place until it is cancelled or
varied by the Secretary of State, in the absence of demonstrable progress
towards the consenting and construction of the Scheme, there is likely to
be increasing challenge to this status, so that the land may be
redeveloped for other uses. As described in section 3.2 of the Case for
the Scheme [APP-093] plans for a third Blackwall crossing have been
around for much longer than the formal safeguarding, and the likelihood of
its construction might be perceived as diminishing over time. In the
statutory consultation preceding the DCO application, over 1,000
comments were made under the theme ‘urging TfL to build the Scheme as
soon as possible’ [APP-018, Figure 18-1, page 18-4].

PN.5.6

The London Plan [AS-006, page 361] designates the Greenwich
Peninsula as an Opportunity Area with a minimum of new 13,500 homes
and employment capacity of 7,000 new jobs.

PN.5.7

Knight Dragon, the main developer on the Greenwich Peninsula (RR260), has indicated its need for certainty and availability of land. Point 13
of their representation concerns the timely removal of the safeguarding
direction (presumably to release land for development) and Point 9 also
concerns the use of land:
Location of Buildings
The proposed location of the southern portal building is inappropriately
located on land to the north of the Tunnel.
The Application incorrectly states that both parcels of land previously
considered are open to the same redevelopment opportunities. The
current proposed location benefits from outline planning permission, the
land to the south does not currently benefit from planning permission for
any redevelopment.
The Application identifies a large and disproportionate area within which
the head house can be located, creating an unacceptable level of
uncertainty for KD in relation to its ongoing redevelopment of the
Peninsula. The size and scale of this building is considered inappropriate
for the proposed location.

3

Letter from Justine Greening MP to Boris Johnson, June 2012

Page 17 of 25

Silvertown Tunnel
Response to ExA’s First Written Questions:
Principle and nature of the development including alternatives

PN.5.8

On the northern side, there is an emerging policy from LB Newham and
the GLA around the Royal Docks (Mayor of London’s Working Draft Royal
Docks and Beckton Riverside Opportunity Area Planning Framework,
March 2016), which is expected to re-designate much of the land from its
current industrial use to housing and commercial.

PN.5.9

There is pressure for development in this part of the safeguarded land, as
shown in the relevant representation from Quintain Limited [RR-329]. The
representation challenges the extent to which land is being acquired,
stating that it will hamper their development both in terms of delay and in
the land available. TfL is working proactively with developers such as
Knight Dragon so that the safeguarding direction does not unduly delay
nearby development.

Page 18 of 25

Silvertown Tunnel
Response to ExA’s First Written Questions:
Principle and nature of the development including alternatives

PN.6

Question
In the Update Report submitted following the Mayoral Review [AS021], there is reference to commitment to provide new bus services
through the Silvertown Tunnel and also to the possibility of these
including a cycle carrying bus service. Would the new services be
secured through a Development Consent Obligation?

Response
PN.6.1

No, it is not the intention that either the new bus services or a cyclecarrying bus service would be secured via a Development Consent
Obligation and no provision has been made for this in the dDCO [APP013] or via other planning agreements. In this context it should be noted
that the Applicant (and the Mayor of London) have a statutory
responsibility 4 for the provision of safe, integrated, efficient and economic
transport facilities and services to, from and within Greater London.

PN.6.2

The Scheme provides an opportunity for a step-change in cross-river bus
services in east and south east London. The indicative bus network
assumed in the Assessed Case represents a potential five-fold increase in
the services currently provided at the Blackwall Tunnel. A summary of the
potential routes and the benefits of these services is given in the Case for
the Scheme [APP-093] sections 6.3.8-6.3.16 (pages 147-151). Appendix
F of the Transport Assessment [APP-086] provides more information on
the potential demand for these services in the future, how services would
be supported (e.g. via bus priority measures) and the importance of
integrating these services into the overall network in 2023.

PN.6.3

However, it is not appropriate to specify in 2016 the exact routes or
service levels which would be provided some seven years in the future:
buses are a highly flexible mode and it is important for the Applicant to be
responsive to changing and growing demand in the area. Normally, bus
route planning occurs with a two-year lead-in time and there is
consultation with the local boroughs and members of the public. It is
proposed that this will be the case in respect of bus services enabled by
the Scheme. Additionally, the Silvertown Tunnel Implementation Group
(STIG) will have a role in reviewing TfL’s proposals for bus services

4

Under the Greater London Authority Act 1999
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through the Silvertown Tunnel, as set out in article 65(5)(d) of the draft
DCO [APP-013].
PN.6.4

The Mayor’s commitment to these new bus services will be demonstrated
by a financial allocation in TfL’s next Business Plan, which is due for
publication later in 2016. The Applicant will provide the ExA with a copy of
this document when it is available.

PN.6.5

The Mayor has also asked TfL to explore the possibility of providing a
cycle-carrying service through the Silvertown Tunnel. Our initial
consideration indicates that this could be provided in the form of either an
on-demand service where the shuttle can be requested from a designated
pick-up location on either side of the River, or a regular scheduled service
operating on a timetable or at set intervals depending on the time of day.

PN.6.6

Based on an initial consideration of existing cross-river bicycle
connections, a shuttle service would best serve a route between North
Greenwich and Blackwall, for which there are currently limited transport
connections other than for motor vehicles. Therefore, there may be
multiple options for the shuttle service in utilising the Blackwall or
Silvertown Tunnel, or a combination of both. Potential locations for pick-up
/ drop off points would need to be identified, while also having regard to
existing / proposed cycling infrastructure and ease of access.

PN.6.7

The most practical vehicle type used to operate the shuttle service would
depend largely on the type and frequency of the service. An on-demand
service could potentially be accommodated by a single vehicle capable of
carrying 2-3 bicycles (similar to that operating at the Dartford Crossing),
while a scheduled service may necessitate the need for more bicycles and
riders to be transported per trip, hence require a larger vehicle.

PN.6.8

No commitment has been made at this time as to the type of service
which should be provided; and over the coming months and in
consultation with the host boroughs, TfL will be undertaking further
investigations into the service type/frequency, potential routes, feasible
pick up / set down locations, type of vehicle(s), and capital and
operational costs associated with such a service. As is the case for bus
services, any provision would need to be based on demand and
feasibility, and service details would be confirmed closer to Scheme
opening.
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PN.7

Question
Again in the Update Report submitted following the Mayoral Review
[AS-021], there is reference to urban realm improvements to help
cyclists and pedestrians in the vicinity of the scheme. It is stated
that these would be delivered outside the dDCO because they are
“not necessary as part of the scheme”.
Please clarify their relevance to the dDCO application as they appear
to be advanced by way of mitigation. Does that not imply that they
should be subject to a Development Consent Obligation?

Response
PN.7.1

The urban realm improvements referred to in the Update Report are not
required as mitigation of the Scheme as they address historic issues
caused by existing infrastructure rather than the Scheme. All necessary
mitigation of the impacts of the scheme is included within the original
application and is set out in the Design and Access Statement (APP-095),
and the Effects on All Travellers section of Chapter 11 of the ES (APP031).

PN.7.2

The urban realm improvements referred to in the Update Report would be
additional enhancements to the local pedestrian, cycling and public realm
network beyond the mitigation and enhancements proposed in the original
application. These additional enhancements are in line with paragraph
3.17 of the NN-NPS as they help to overcome existing severance of
communities and correct historic problems:
3.17 There is a direct role for the national road network to play in helping
pedestrians and cyclists. The Government expects applicants to use
reasonable endeavours to address the needs of cyclists and pedestrians in
the design of new schemes. The Government also expects applicants to
identify opportunities to invest in infrastructure in locations where the
national road network severs communities and acts as a barrier to cycling
and walking, by correcting historic problems, retrofitting the latest
solutions and ensuring that it is easy and safe for cyclists to use junctions.

PN.7.3

The Mayoral Review has identified opportunities to provide both urban
realm enhancements that will form part of the scheme and enhancements
that will be outside of the scope of the scheme. TfL is currently in
discussions with the host boroughs regarding the best way to secure the
enhancements and will update the ExA on the second deadline.
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1.

INTRODUCTION AND BACKGROUND

1.1

Purpose of this strategy

1.1.1

This strategy highlights that bus services are an essential component of the
Silvertown Tunnel scheme providing a vital new cross river high frequency,
high quality public transport corridor. It describes the process of bus network
planning and development for London and how the delivery of cross-river
routes at the Blackwall and Silvertown tunnels will fit into this.

1.1.2

While the strategy summarises the bus proposition that forms part of the
Assessed Case and contrasts this with cross-river bus services in other parts
of London, this strategy should be read in conjunction with the DCO
application documentation setting out the indicative changes to the bus
network which is included in Appendix F of the Transport Assessment
(Document Reference 6.5).

1.2

The importance of buses

1.2.1

The bus has been one of London’s transport success stories, with the
historic pattern of slowly declining patronage being dramatically reversed in
the late 1990s to one of strong growth. Over the 13 years from 2000/01 to
2013/14, the number of bus journey stages in London increased by 59.9 per
cent, and passenger-kilometres grew by 73.8 per cent. The rate of growth
has stabilised in more recent years, this corresponding to a slowing of the
rate of increase in bus services. On average 4.1 million bus passenger trips
are made in London every day – compared to 2.6 million daily trips by
underground and DLR.1

1.2.2

Buses are a sustainable form of transport and are particularly important in
south-east London where rail and underground connectivity is comparatively
low. The future Silvertown bus network will be designed to meet the needs of
all users offering a genuine alternative to travel by other modes and opening
up new opportunities.

1.2.3

As a vital transport mode, buses fulfil a multitude of roles, providing access
to employment, education and training, shopping and leisure facilities and
personal business such as health appointments. Furthermore buses act as a
form of social insurance. This means that people are willing to pay to have a
regular bus service available over and above the amount they actually pay in

1

Travel in London 8 (2015) Transport for London http://content.tfl.gov.uk/travel-in-london-report-8.pdf
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fares. This applies to those who use the bus regularly and those who do not.
People value the availability of a bus as a back-up mode or have an altruistic
community value, seeing the bus as significant for others or themselves in
future.2
1.2.4

The relationship between access to jobs and accessibility by bus is
particularly significant. Those currently not in employment and seeking work
are often heavily dependent on buses; this relationship is particularly strong
for younger people, women, those who do not have access to a car and
those with lower skills.3

1.2.5

Providing new links across the river will allow TfL to unlock new labour
markets for employers and opportunities for individuals. Cross-river bus
provision will generate new travel patterns as existing communities take up
jobs, education and leisure opportunities on the other side of the river. In
addition, significant new development is planned thus expanding the size of
existing communities and adding to the current employment, education and
leisure offer.

1.2.6

Hence while the provision of buses including levels of service, geographical
coverage of routes etc. has a direct impact on patronage, it also has a
number of important indirect impacts as described above.

1.2.7

Buses are also an affordable mode of transport and will provide an
alternative option to cross the river at Silvertown which is both cheaper than
current rail based modes, and would not be subject to proposed user
charges that will apply to other road users in order to effectively manage
traffic demand.
Buses supporting growth and regeneration objectives

1.2.8

The growth potential within London’s Opportunity Areas is unlikely to fully
materialise without additional investment in transport links. This is
recognised by TfL and the boroughs. All boroughs in east and south east
London recognise the importance of such links within their respective
regeneration strategies, both in terms of supporting higher levels of inward

2

Buses and the Economy II, Main Report. Daniel Johnson, Peter Mackie and Jeremy Shires
Institute for Transport Studies, University of Leeds (July 2014)
Buses and Economic Growth, Main Report. Peter Mackie, James Laird and Daniel Johnson Institute
for Transport Studies, University of Leeds (June 2012)
3
Buses and the Economy II, Main Report. Daniel Johnson, Peter Mackie and Jeremy Shires
Institute for Transport Studies (July 2014)
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investment and job creation, and to enable improved access to employment
from within east and south east London:
 The Greenwich Growth Strategy clearly states that its key objective is,
‘to promote strategic transport links to support inward investment,
business competitiveness and growth and access to key areas of
employment opportunity’.
 The Newham Core Strategy states that its aim is to ‘secure investment
in strategic transport networks which will lever investment and
regeneration into Newham, further integrating the borough with the rest
of London and overcome major physical barriers to movement’. It
identified the need for ‘strategic bus network investment, including bus
priority’, as a key part of this strategy.
1.2.9

Improving access to jobs for local residents is a priority for the east London
boroughs as levels of unemployment are amongst the highest in the country,
alongside high concentrations of deprivation, particularly on the northern
side of the river.

1.2.10 In the context of the strong relationship between access to jobs and
accessibility by bus, it is clear that TfL has a compelling responsibility to
make use of the Silvertown Tunnel to provide a key missing cross-river link
in the bus network. In relation to bus provision, TfL has a number of duties
under the Greater London Authority Act 1999, including its general transport
duty (Section 141), the provision of public passenger transport services
(Section 173) and its obligations in relation to the London bus network
(Section 181 to 184).
1.2.11 A step change in the connectivity and frequency of bus routes serving east
and south east London will have a highly beneficial effect in improving the
number of jobs accessible for local residents, particularly the 45% of
residents in RB Greenwich, LB Newham and LB Tower Hamlets who do not
have access to a car, thus contributing to reducing unemployment and
deprivation.
1.2.12 Furthermore, businesses will have access to a greater labour market,
making the area more attractive for inward investment and the creation of
new employment opportunities locally. This is particularly important given the
expected distribution of new employment floor space – there are plans to
deliver twice the amount of floor space on the northern side of the river
compared to the south. This will lead to a much greater level of demand for
travel across the river. If the ability to make these journeys is constrained by
limited capacity and poor reliability (as is the case currently at the Blackwall
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Tunnel), there is a risk that businesses and developers will choose to go
elsewhere.
1.2.13 This is supported by the findings of the River Crossings Business Survey
undertaken in 2015, in which 19% of all businesses indicated that they would
take on additional employees if cross river highway capacity was improved in
east London.
1.2.14 The Silvertown Tunnel and the bus package enabled by it will be crucial in
ensuring that this happens. New bus routes will also be an important part of
public transport mix required to support the level of growth being planned for.
Delivering wider economic benefits through agglomeration
1.2.15 Agglomeration economies are the benefits that come when firms and people
locate near one another together in cities and industrial clusters.4 Firms
derive productivity benefits from being close to one another and from being
located in large labour markets.
1.2.16 By reducing journey times and improving connectivity, including by bus, the
Silvertown Tunnel effectively brings firms closer together and closer to their
workforce. The Scheme is expected to increase accessibility between both
sides of the river Thames in south-east London, thus facilitating
agglomeration benefits.
1.2.17 It is estimated that the net present value of total agglomeration benefits for
the Scheme’s appraisal period (2021-2081) is almost £40m. Further detail on
the assessment of the agglomeration benefits of the Scheme can be found in
the Outline Business Case (Document Reference 7.8) and the Economic
Assessment Report (Document Reference 7.8.1).
1.3

Barriers to cross-river bus travel in the Blackwall corridor

1.3.1

Compared to the situation in west London the relatively small number of river
crossings east of Tower Bridge has historically influenced travel patterns in
east and south-east London. Much of the more recent investment in crossriver transport in this part of London has been rail-based (Figure 1-1). This
has begun to influence historical travel patterns as well as the design of the
bus network where buses now play a key role in accessing rail hubs. This
role will be further enhanced by the bus network running via the Silvertown
Tunnel (and Blackwall Tunnel).

4

http://www.nber.org/books/glae08-1
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Figure 1-1 Changes in cross-river capacity since the early 1990s

1.3.2

The northern portal of the Blackwall Tunnel connects to the A12 which is in
itself a barrier to bus travel. The A12 is segregated from its hinterland. This
means there is no quick or high quality access to bus stops from the
surrounding area. Furthermore, the A12 does not provide direct routeings to
key local destinations such as Canary Wharf and the Royal Docks.

1.3.3

Additionally, due to the height restrictions at the Blackwall Tunnel it is only
possible to operate single-deck buses, which limits capacity. More
importantly however, as a result of congestion and incidents (including the
frequent closure of the tunnel), the time taken to travel through the Blackwall
Tunnel has a relatively high degree of variability. Variable journey times
impact on the ability of buses to keep to timetable. For customers, this
results in a poorer service in the form of longer waits at bus stops and an
inability to rely on the service for time-critical activities such as travel to work
or appointments. For operators, it means longer recovery times in bus
schedules to mitigate the impact with consequently higher operating costs as
more buses and drivers are needed to operate the service.

1.3.4

TfL measures reliability for high-frequency bus routes (five buses per hour or
higher) based on the time waited by passengers at stops in excess of the
average scheduled wait time. This is known as the excess wait time (EWT)
and is measured in minutes. EWT on the route 108, which is the only cross
river bus route operating in east London at present, for the period from 3 July
2013 to 2 July 2014 was 1.21 minutes. This is 25% longer than the average
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EWT for all high frequency bus routes in RB Greenwich and LB Newham 5 for
the same period. This figure is an annual average and EWT during the peak
periods would be higher. Overall journey times in the peaks are affected by
day to day congestion as well as incident related congestion. Figure 1-2
shows the journey time difference of Route 108 in the AM peak compared to
more free-flowing conditions between 22:00 and 23:00. The northbound endto-end journey takes an additional 20 minutes in the AM peak compared to
the late evening and the southbound AM peak journey an additional 15
minutes compared with the late evening.
Figure 1-2 Route 108 end to end journey time

5

LB Newham was selected over LB Tower Hamlets as being more representative because Tower
Hamlets includes parts of the Central Activities Zone
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1.4

Silvertown Tunnel bus proposition

1.4.1

The Silvertown Tunnel, with one lane in each bore reserved for buses and
HGVs, will improve resilience, add more capacity and, through user
charging, manage demand for travel across the river. For buses, this will
lead to improved reliability and more consistent and faster journey times,
increased operating frequencies and the addition of more cross-river routes
to connect locations north and south of the Thames. The Silvertown Tunnel
will also provide for the first time a crossing suitable for modern double-deck
buses, which cannot currently operate at Blackwall due to the height
restrictions in the northbound bore.

1.4.2

The Silvertown Tunnel thus presents a significant new network opportunity
for enhancing the current cross-river bus services and for enabling new
services to become operational.

1.4.3

TfL has developed an illustrative future network of bus corridors based on an
analysis of demand and supply and feedback received from the 2014 and
2015 consultations and from stakeholder engagement.

1.4.4

This has been used in the Assessed Case to demonstrate what a network
using the Silvertown Tunnel (and Blackwall Tunnel) could look like based on
expected demand and travel patterns – in terms of number, location, length
and frequency of routes. An illustration of this network is shown in Figure
1-3. Further detail on the Assessed Case illustrative route network, including
frequencies, is included in the Appendix F of the Transport Assessment
(Document Reference 6.5)6.

1.4.5

TfL will develop detailed bus service proposals to connect locations north
and south of the river nearer to the opening of the Tunnel. This is because
typical lead-in times for TfL bus route changes are relatively short (circa two
years) which enables the future situation to be better taken into account.
Linking existing communities and supporting regeneration areas will be key
objectives in planning the bus service changes. However, due to the
significance of the opportunity provided by the Silvertown Tunnel, TfL is
making a clear commitment through its Business Plan, which is due for
publication in draft in late 2016, to support these services when the Tunnel is
operational.

6

https://infrastructure.planninginspectorate.gov.uk/wpcontent/ipc/uploads/projects/TR010021/TR010021-0002226.5%20Transport%20Assessment%20Appendices.pdf
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1.4.6

Further details explaining why this is the most suitable approach for planning
bus services through the Silvertown Tunnel are set out in the remainder of
this document.
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Figure 1-3 Assessed case bus network
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2.

SILVERTOWN TUNNEL BUS NETWORK
OPPORTUNITIES

2.1

Introduction

2.1.1

This Section explains the bus network opportunities and associated benefits
that the Silvertown Tunnel will deliver. It further sets out, how based on these
opportunities and benefits as well as analysis of future demand patterns, TfL
will run an extensive network of bus services through the Silvertown Tunnel,
which is expected to continue to grow over time as demand increase and
jobs and population grow. .

2.2

An opportunity for mode shift

2.2.1

The improvements to the bus network that will be made possible by the
Scheme are an opportunity for TfL to lock-in mode shift towards public
transport on this corridor, which is also facilitated by the user charge element
of the Scheme. The Transport Assessment (Document Reference 6.5)
shows that with the Assessed Case bus network (see Section 2.8) and
scheduled coach services, the proportion of person trips made by bus or
coach through the Silvertown and Blackwall tunnels is expected to increase
from just over 10% at present to approaching 30% in 2021 (Figure 2-1). This
illustrates the significant beneficial impact the Scheme will have in facilitating
public transport trips.
Figure 2-1: Indicative proportion of person trips by mode through the Blackwall
Tunnel in 2012 compared to both Tunnels in the 2021 Assessed Case
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2.2.2

Evidence from research7 into behaviour change confirms that sustained
changes in travel behaviour is most likely to be achieved when there is an
external factor that impacts on/breaks an individual’s travel habit, as
changing established (travel) habits can be difficult. The introduction of the
user charge at Blackwall and Silvertown tunnels presents such a break i.e.
there will no longer be a charge-free highway crossing for general traffic at
this location. TfL is constantly working towards encouraging Londoners to
travel by sustainable modes which reduce congestion on the road network,
as well as offering wider socio-economic and environmental benefits. The
bus services that will be facilitated by the Silvertown Tunnel will play a
crucial role in this.
Facilitating mode shift will be an important driver for TfL to operate
buses through the Silvertown Tunnel.

2.3

Opportunity to connect people to jobs

2.3.1

Appendix F of the Transport Assessment (Document Reference 6.5) sets out
the existing demand for cross river travel (including by bus) in east and
south-east London. This demand is expected to increase significantly in
future as these areas are a point of focus for London’s projected growth:
 High levels of population and employment growth are projected for both
east and south-east London;
 The Royal Docks are set to become a major centre of employment in
east London; and
 There are a number of Opportunity Areas located in east and southeast London, the development of which will generate further travel
demand.

2.3.2

Data from the 2015 Canary Wharf Travel Survey8 shows that 27% of
respondents who work in Canary Wharf live in north-east London and 25%
live in south-east London. The overall bus mode share for travel to/from work
at Canary Wharf is currently 3%. While this is a small percentage, at over

7

Enabling Behaviour Change Information Pack, Department for Transport
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/4469/enablingbehaviour-change-info-pack.pdf
Creatures of habit? The art of behavioural change (2008) Jessica Prendergrast, Beth Foley,
Verena Menne and Alex Karalis Isaac
Encouraging Behavioural Change Through Marketing and Management: What can be achieved?
(2003) Peter Jones and Lynn Sloman
8
Canary Wharf Travel Survey 2015 (October 2015) Steer Davies Gleave
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100,000 staff working in Canary Wharf at present, 3% equates to more 3,000
people and more than 6,000 bus trips to and from work every day. This
clearly demonstrates an existing demand for travel by bus to locations such
as Canary Wharf which will grow in the future. A similar picture could be
expected to emerge for the Royal Docks as this area develops as another
employment hub.
2.3.3

2011 census travel to work data shows that the overall bus mode share in
the host boroughs of Greenwich (17%), Newham (14%) and Tower Hamlets
(13%) is somewhat higher.

2.3.4

Home post code data of Canary Wharf employees travelling by bus shows a
clear picture in that a substantially higher percentage of staff living in hostand neighbouring boroughs9 on the north side of the river travel to work by
bus (6.4%)10, compared with those living on the south side (0.3%)11. This is
unsurprising considering the limited cross-river bus network at this location.
It does however support the case for cross-river bus services; with fast and
reliable bus services in place, a similar bus mode share could be expected
from staff living south of the river.
There is a demand for travel to work by bus which will be enabled by
cross-river bus services at the Silvertown Tunnel.

2.4

Opportunity to address a gap in the network

2.4.1

Led by the regeneration of Docklands, six new rail crossings of the Thames
in east London have been implemented, with a further crossing to come in
the form of Crossrail. This means that by 2020, there will be almost as many
rail crossings to the east of Tower Bridge as to the west of Vauxhall Bridge
(Figure 2-2).

9

For the purpose of this classification, Tower Hamlets is treated as a host borough
Cross-borough average
11
Cross-borough average
10
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Figure 2-2 Cross-river rail services in east and west London

2.4.2

While the picture for rail-based crossings is starting to look more similar in
east and west London, there is still a stark difference in cross-river bus
provision in these two parts of London. In east London, the limited number
and constrained form of existing road crossings acts as a fundamental
constraint on the number of cross-river bus services that can be operated. In
west London there is at least one bus route over all but two of the bridges
(the exceptions being Albert Bridge [which is subject to a 3 tonne weight
limit] and Twickenham Bridge), as shown in Figure 2-3. These bridges are
between 1.5km and 6.5km apart; the average distance between them being
4km and the distance between crossings for buses in central London being
even less. The distance between Tower Bridge and the Blackwall Tunnel is
around 9.5km.
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Figure 2-3 Cross-river services in east and west London

2.4.3

There are numerous bridges in west London where TfL operates a bus
frequency per hour, similar to the combined 37.5 bph at Blackwall and
Silvertown tested in the Assessed Case. Three examples west of Vauxhall,
one with a frequency as close as possible to 37.5 bph and one with a higher
and one with a lower frequency are set out in Table 2-1. It is worth noting
that even though Battersea Bridge has a slightly lower frequency, the
distance to both Wandsworth and Chelsea bridges, which operate
frequencies of 14.5 bph and 26.5 bph respectively, is only 2-3km.
Table 2-1 Average peak bus frequency by crossing

Crossing

2.4.4

Average peak frequency (bph)

Richmond Bridge

39

Putney Bridge

46

Battersea Bridge

27

While these three bridges differ from the Blackwall Tunnel in many respects,
including the width of the river at each location and the socio-economic
characteristics of the areas; analysis of population, employment and trip
origin and destination forecasts for 2021 demonstrates that a similar level of
service would be appropriate at the Blackwall and Silvertown tunnels
combined in future.
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2.4.5

Figure 2-4 shows projected population levels for 2021 in a 4km radius
around Richmond Bride, Putney Bridge, Battersea Bridge and Blackwall
Tunnel. Population levels are one of the elements which impact demand for
travel including bus transport. By 2021, population levels around the
Blackwall Tunnel will be somewhat higher than at the comparator bridges.

2.4.6

Figure 2-5 shows projected employment levels for 2021 in a 4km radius at
the same locations. Employment is another component of the travel demand
equation as it provides an attractor i.e. a destination to which people wish to
travel. A cluster of employment can be seen around the Blackwall Tunnel,
most notably on the Isle of Dogs but also on the Greenwich Peninsula.
Furthermore, the Royal Docks will over time develop into a major trip
attractor similar to Canary Wharf. The consultation draft of the Opportunity
Area Planning Framework for the Royal Docks & Beckton Riverside sets out
how the regeneration of the area can realise the potential to provide 25,500
new homes and 60,000 new jobs. Similar clusters are not observed for west
London, an area which is already more comprehensively developed.

2.4.7

The combination of the population and employment data indicates that a
substantial demand for cross-river bus travel is expected in the areas around
the Blackwall and Silvertown tunnels, provided there are fast and reliable
services in operation. This is further supported by the data shown in Figure
2-6 and Figure 2-7 which shows 24-hour Annual Average Daily Traffic
(AADT) trip origins and trip destinations in a 4km radius around the Blackwall
Tunnel and the three comparator bridges. This shows that there is a cluster
of trip origins and destinations either side of the Blackwall Tunnel which is
somewhat higher than around the three comparator bridges. While this
shows trips by all modes, it can be inferred that there would be substantial
future demand for cross-river bus travel and that considering the level of
service provided at Richmond, Putney and Battersea bridges, a similar level
of service would be required at the Blackwall and Silvertown tunnels.
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Figure 2-4 Population numbers (2021 forecast)
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Figure 2-5 Employment numbers (2021 forecast)
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Figure 2-6 Trip origins (2021 forecast)
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Figure 2-7 Trip destinations (2021 forecast)
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2.4.8

The above analysis is further supported by borough level mode share data.
Data on trips by borough of origin12 shows that bus mode share at borough
level is similar for boroughs adjacent to the river in west and east London
(Table 2-2). However cross-river bus trips are limited in east London by the
lack of suitable crossings.
Table 2-2 Percentage of trips made by bus by borough origin

London borough
Hammersmith & Fulham
Richmond

Percentage of trips made by bus
14%
9%

Wandsworth

15%

Newham

18%

Tower Hamlets

12%

Greenwich

17%

Source: Travel in London 8 Appendix B – Borough Local Implementation Plan (LIP)
performance indicators

2.4.9

12

The analysis indicates that at locations across London where there is a
similar cross-river bus frequency to that tested in the Assessed Case at the
Blackwall and Silvertown tunnels, there is a similar, if not lower travel
demand and hence a future bus network to around 37.5 buses an hour is
entirely commensurate with the drivers of bus travel demand around the
Blackwall and Silvertown tunnels. Furthermore, Figure 2-4 to Figure 2-7
show that west (and central) London crossings are located much closer
together whereas the Blackwall and Silvertown tunnels are the only
crossings east of Tower Bridge (within London) across which bus services
will operate. This means that there will be a wider catchment area for crossriver bus services at this location.

Londoners’ trips by borough of origin, trips per day and shares by main mode, average day (7-day
week) 2012/13 to 2014/15. Travel in London 8 Appendix B – Borough Local Implementation Plan
(LIP) performance indicators
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The Silvertown Tunnel will close a substantial gap in cross-river bus
provision in east London and analysis of future population,
employment and trip patterns shows that a network of 37.5 bph as
tested in the Assessed Case are a realistic assessment of the future
network TfL will implement.
2.5

Opportunities for an integrated transport network

2.5.1

The Silvertown Tunnel will not only open up new direct cross-river bus routes
at this location but the network will expand more significantly with new
opportunities for bus to bus or bus to rail interchange.

2.5.2

The Silvertown Tunnel will open up a wide range of locations that can be
accessed by bus within an hour’s travel time. With the introduction of the 1hour Hopper ticket13 this will become an even more affordable way of travel.

2.5.3

Furthermore, the Silvertown Tunnel provides TfL with an opportunity to
further enhance bus to rail interchange. By effectively eliminating the most
severe congestion and delay at the Blackwall Tunnel, TfL will be able to
operate faster and more reliable services across this part of south east
London, thus making bus to rail interchange a more attractive offer
(especially where rail services are less frequent and the reliable timing of the
bus journey is hence more crucial). When planning the detailed routes via
the Silvertown Tunnel, TfL will therefore incorporate bus to rail interchange
opportunities.
The Silvertown Tunnel will enhance opportunities for direct cross-river
bus routes and open up a greater catchment of destinations via bus to
bus and bus to rail interchange. The latter will be enhanced not only by
the provision of new routes but also by improved bus journey time
reliability resulting from effectively eliminating the most severe
congestion at the Blackwall Tunnel.

2.6

Benefits to air quality

2.6.1

TfL have committed that any buses using the Silvertown Tunnel will be
equipped with engines that are of Euro VI (or equivalent) emissions class to
minimise any impact that the buses would have on air quality. On a per
passenger basis, buses are far more sustainable than private car travel.

13

The Hopper allows passengers to make a second bus journey for free within one hour of touching
in on the first bus. In 2018, possibly sooner, passengers will be able to make unlimited bus transfers
within one hour after TfL has upgraded its ticketing technology.
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2.7

Benefits to scheduled coach services

2.7.1

Many commuters from Kent into Canary Wharf use coaches, which are
currently subject to similar challenges faced by TfL buses in terms of
congestion and poor journey time reliability due to the Blackwall Tunnel.
Coach operators will be able to run more efficient and attractive services as
a result of improved reliability and reduced congestion on the Tunnel
approaches brought about by the Scheme. There will also be the opportunity
to run additional services through the Silvertown Tunnel which will enable
coaches to capitalise on improved interchange facilities as a result of North
Greenwich bus station improvements (which are already in progress).

2.8

Benefits to local residents

2.8.1

In recognition of the significant change in cross river public transport trips
that the Silvertown Tunnel enables TfL will offer free cross river bus travel to
local residents for a limited period of time. This will encourage demand and
to support a quick build up of patronage once the Scheme opens.

2.9

The Assessed Case network

2.9.1

The benchmark analysis in Section 0 shows that the frequency of 37.5 buses
per hour tested in the Assessed Case is reflective of the level of service that
is provided across the river in other locations, and that the factors influencing
demand for bus travel apply at least as strongly at the Blackwall/Silvertown
area. Hence while the specific routes are not being confirmed at this stage, it
therefore follows that TfL will capitalise on the opportunity provided to ensure
a high quality, high frequency public transport offer is available at the
Blackwall and Silvertown tunnels.

2.9.2

Each route tested in the Assessed Case fulfils a specific role as set out in
Table 2-3. These are the types of roles that will be considered when
planning the detailed network for the Scheme.
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Table 2-3 Purpose of Assessed Case bus routes

Route

Purpose for bus routes to fulfil

108 (Lewisham
Town
Centre/Stratford Bus
Station)

The 108 is the existing route via the Blackwall
Tunnel which currently suffers from an excess
wait time higher than average for high frequency
bus routes in RB Greenwich and LB Newham. It
is subject to the severe congestion and frequent
disruptions at the Blackwall Tunnel.
The route connects the Opportunity Areas of
Lewisham and Stratford, where future
development is expected to generate and/or
attract additional trips. Population and
employment growth is predicted for both
Lewisham and Stratford as well areas along the
route such as the Greenwich Peninsula.
The improved reliability of the service as a result
of Silvertown would attract additional demand.

129 (Greenwich
Town Centre/North
Greenwich Station)

The route currently terminates at North
Greenwich Station and attracts high levels of
demand.
The extension would provide a direct connection
between Greenwich Town Centre and North
Greenwich and the Royal Docks which is an
Opportunity Area and a focus of significant
future development. Strong population and
employment growth is predicted along the entire
route. The route would hence provide a direct
connection between the predominantly
residential areas south of the Thames and
employment in the Royal Docks.

309 (London Chest
The route would connect two key bus transport
Hospital/Stephenson hubs at Canning Town and North Greenwich
St)
and provide additional interchange
opportunities.
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Route

Purpose for bus routes to fulfil

104A (Manor
Park/Stratford)

The proposal for this route was developed as
part of the south Newham bus review in light of
the planned development in the Royal Docks.
The proposed extension to North Greenwich
would strengthen its position as a transport hub
and support predicted population and
employment growth in the Royal Docks and
Stratford.

2.9.3

Grove Park –
Canary Wharf

The route would provide a new direct
connection between south Lewisham (borough),
areas of expected population growth in Charlton
and Canary Wharf, thus connecting residential
communities with employment. Bus to bus
interchange from south east London to Canary
Wharf would also be possible.

Eltham – Beckton

The route would provide a new direct
connection between Eltham and Kidbrooke
(both areas where strong population growth is
expected) and the Royal Docks which is an
Opportunity Area as well as to London City
Airport. Bus to bus interchange to the airport
would also be possible.

It is important to note that the non-cross river elements of the new routes
tested in the Assessed Case are highly dependent on the introduction of the
Silvertown Tunnel. Especially south of the river, bus journey times and
reliability are currently impacted by the severe congestion at the Blackwall
Tunnel. The barriers to cross-river bus travel in the Blackwall corridor set out
in Section 1.3 also apply to non-cross river services on the same corridor.
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3.

DETAILED ROUTE AND NETWORK PLANNING

3.1

Introduction

3.1.1

The typical lead time for London Buses to implement bus service changes is
much shorter than that for major infrastructure schemes – typically up to two
years. This allows bus services to be planned to take account of changes in
population, jobs and local needs much nearer the time. Therefore, since the
Silvertown Tunnel has an assumed opening date of 2023, any plans for the
bus network will be made from 2020 as part of TfL’s network development
programme which involves stakeholder liaison and consultation.

3.1.2

Flexibility in planning the bus network is reflected in Proposal 23 of the
Mayor’s Transport Strategy which states that the network is kept under
regular review to ensure it
[…] caters for growth in population and employment, while maintaining
ease of use, attractive frequencies and adequate capacity, reliable
services, good coverage and good interchange with other modes. All
proposals for change will be appraised to ensure that they deliver good
value for money and that the funds available are being invested in
optimum service improvements.

3.1.3

TfL’s Bus Service Planning Guidelines (see Appendix A) also state that
[…] bus network development must be a continuous process,
responsive to London’s changing transport needs and led by the
priorities of passengers and potential passengers and the actual usage
made of the network.

3.1.4

It is for this reason that TfL does not seek to specify exact routes and
frequencies in the DCO application for the Silvertown Tunnel as it would be
inconsistent with TfL’s usual business practices. However, TfL is making a
clear commitment in its upcoming Business Plan to support the provision of
a high quality cross-river bus network at the Silvertown Tunnel once it is
operational.

3.2

Bus improvements through development (S106)

3.2.1

Passenger demand from new developments can affect the bus network in
two main ways. Firstly, there may be increased demand on existing services,
which require greater capacity provision. Secondly, demand may require
new or extended routes to provide new passenger links. TfL's bus service
planning guidelines set out TfL's objectives and approach in planning
London's bus network to efficiently meet passenger demand.
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3.2.2

Where the impact of the development is such that new or extended bus
routes will be required, the developer will be expected to both fund and
provide the land if required for the infrastructure to support the expanded bus
network. This can be in the form of new bus stops and bus shelters, stands
(layover spaces), additional road infrastructure to enable buses to access
the site, dedicated road space to enable buses to turn, or supporting
infrastructure.

3.2.3

A Section 106 (S106) contribution, works-in-kind or land may be identified to
provide the necessary capacity and/or infrastructure to meet demand from
new development, or to enable a route extension or new route. This may
require a separate legal agreement between the developer and TfL. Or, in
the case of contributions for bus services, the local planning authority may
seek a sponsored route agreement with TfL. This will agree the developerfunded service improvements.

3.2.4

Alterations to plans are made easier if the draft Section 106 identifies a sum
of money and broad service objectives rather than detailed routes. For this
reason, London Buses prefers that Section 106 Agreements should refer to
public transport enhancements in general terms. This provides the
opportunity for TfL and the local planning authorities to work with developers
in developing the bus network.

3.2.5

Not fixing detailed routes via the Blackwall and Silvertown tunnels at this
stage in the process ensures there is no conflict or barrier to TfL negotiating
the best outcomes with developers and maximising the benefits and cost
effectiveness of the new routes.

3.3

Bus planning process

3.3.1

When planning new bus services or making changes to existing services,
TfL follows a number of steps which are set out in Figure 3-1. The process
from the initial identification of issues to route implementation takes 12 to 24
months and services are kept under constant review.

3.3.2

For the Silvertown Tunnel enabled bus network, there will be an additional
layer of engagement through the Silvertown Tunnel Implementation Group
(STIG). Further detail on STIG’s involvement is set out in Section 3.5.
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Figure 3-1 Steps in the TfL bus planning process

3.4

TfL bus service planning guidelines

3.4.1

The remainder of this section is structured under the headings of the bus
service planning guidelines and provides an overview of how the Assessed
Case bus network was developed.
The frequent network

3.4.2

Where justified by demand, services should be designed so that passengers
can use the network without the need to consult a timetable before travelling,
with the ability to ‘turn-up-an-go’. This means one bus every 12 minutes i.e.
five buses per hour (bph).

3.4.3

With this in mind, the routes tested in the Assessed Case operate at a
frequency of five or more bph.
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The reliable network
3.4.4

Unreliable and unpredictable public transport can be a source of significant
additional cost to both business and public services. If people are unable to
predict their travel times and arrive at, for example, work or to health
appointments on time, then those businesses and services will incur
additional costs of this disruption.

3.4.5

As a result of congestion and incidents (including the frequent closure of the
tunnel), the time taken to travel through the Blackwall Tunnel has a relatively
high degree of variability (see Section 1.3.3). This limits any significant
expansion of the cross river bus network (alongside the height restriction at
the Blackwall Tunnel) at present. The Silvertown Tunnel scheme will directly
address both of these issues.

3.4.6

The longer a route, the greater the potential for variable delays on each run.
The lengths of the route extensions and new routes tested in the Assessed
Case have been designed with this in mind.
The simple network

3.4.7

The network should be designed so that the service pattern on each route is
as simple as possible.

3.4.8

Services should generally run between the same terminals throughout the
week, including evenings and Sundays.

3.4.9

Service routeings should be as straightforward as possible while still
adequately serving the places passengers need to travel to and from in a
cost-effective way.

3.4.10 The routes tested in the Assessed Case therefore operate between the
same termini and at the same frequency in all modelled periods.
The comprehensive network
3.4.11 A comprehensive network should be provided ensuring that people have
access to their local amenities such as shops, hospitals, schools and
transport interchanges. This and the more detailed guidelines will inform the
detailed planning of the routes at the relevant stage in the process. The
overall purpose of each route tested in the Assessed Case is set out in Table
2-3.
3.4.12 Effective interchange is essential to achieving a comprehensive network, as
there will not be a direct bus link for every journey. Interchange opportunities
will be taken into account in service design. The route network tested in the
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Assessed Case is designed to further strengthen the function of North
Greenwich and Canning Town as public transport interchanges.
The cost effective network
3.4.13 Demand for travel changes over time, for example as homes are built,
shopping patterns change, or people change their mode of travel. There is a
constant check that resources are being allocated to the service patterns
that best reflect overall travel needs and the amount of money available at
any given time. This maintains the sustainability of the network.
3.4.14 The cost effectiveness of the routes will inform the detailed planning at the
relevant stage in the process.
3.5

The role of the Silvertown Tunnel Implementation Group (STIG)

3.5.1

There are high levels of support for new cross-river bus services that will be
enabled by the Silvertown Tunnel (see Consultation Report (Document
Reference 5.1, Chapter 17)). To address the demand for cross-river bus
services, TfL proposes an outcome driven approach where bus routes are
planned in line with modelled/actual cross river demand. To reassure local
stakeholders that TfL will maximise the cross-river bus opportunities enabled
by the Scheme, it has introduced a governance process in addition to the
standard bus service planning guidelines.

3.5.2

The Silvertown Tunnel Implementation Group (STIG) will be involved in this
process. The DCO provides for the establishment of STIG and the details
regarding its composition and its role and responsibilities are set out in the
Draft Development Consent Order (Document Reference 3.1).

3.5.3

In advance of Scheme opening, in line with the commencement of the
Monitoring Strategy (Document Reference 7.6) and STIG, TfL will develop a
detailed bus network proposal for the Silvertown and Blackwall tunnels. This
will include an examination of the opportunities for, and cost and benefits of
cross-river bus services at the Blackwall and Silvertown tunnels, set in the
context of projected local development, transport policies and demand
potential. The proposal will include a description of proposed bus services
including routes and frequencies as well as relevant background data and
analysis that has informed the proposal.

3.5.4

STIG will be responsible for reviewing the bus proposal and for making
recommendations for changes to services including destinations, routing,
frequency and technology.
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3.5.5

For a period of three years following Scheme opening, TfL will produce and
annual bus proposal update for STIG to review and to make
recommendations for further changes on proposals and how they have been
implemented. Following this three-year time period, further changes to the
cross-river bus network at the Silvertown and Blackwall tunnels will fall under
TfL’s normal bus network planning process. The latter process requires TfL
to consult with the affected boroughs among others as set out in Section 183
of the Greater London Authority Act (1999).
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4.

BUS PRIORITY

4.1

Dedicated bus and HGV lane

4.1.1

TfL’s proposals set out that one lane in each direction within the Silvertown
Tunnel will be designated as a bus, coach and goods vehicle lane, with the
remaining lane being available to all vehicles. These lanes are proposed for
the purposes of increasing safety for all users and journey time reliability for
certain vehicles, and will directly support the provision of a number of new
cross-river bus routes.

4.1.2

TfL’s assessment indicates that the provision of one lane for general traffic in
each direction within the Silvertown Tunnel will be sufficient for
accommodating demand into the future, including at peak times, and TfL
does not expect that providing a designated lane for buses and HGVs will
lead to disruption or delay to other road users.

4.1.3

Whilst it is envisaged that the bus and HGV lane would be in operation on a
24 hour per day basis, in the event of an incident within the Blackwall or
Silvertown Tunnel or on its approaches it would be possible to deactivate the
bus/HGV lane so that it could be used by general traffic, to rapidly clear any
delays.

4.1.4

Bus priority is conventionally provided in response to specific problems on
the network, such as congestion and delay. In the case of the Silvertown
Tunnel, bus priority through the Tunnel will be integrated into the Scheme
from the start; as an opportunity to protect bus journey times and journey
time reliability. Furthermore it demonstrates TfL’s commitment to buses
being an integral part of the Scheme.

4.2

Bus priority on the adjacent road network

4.2.1

The Silvertown Tunnel scheme will address the severe congestion and delay
issues currently experienced at the Blackwall Tunnel. As a result, bus
journey times to and from North Greenwich will improve and journey time
reliability will increase.

4.2.2

In addition, providing local bus priority for routes on an ‘end to end’ basis will
maximise the benefits to passengers and the wider community of the
planned dedicated bus and HGV lane through the Silvertown Tunnel.

4.2.3

A proposed bus-only link on Tunnel Avenue would provide access for buses
to join the A102 Blackwall Tunnel Approach northbound into the Blackwall
Tunnel. For buses heading southbound along the A102 Blackwall Tunnel
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Approach from the Blackwall Tunnel and Silvertown Tunnel, a dedicated bus
only exit-slip is proposed to allow buses to access North Greenwich bus
station via Millennium Way. This would replace the existing facility that
utilises Dreadnought Street and Boord Street that would be stopped-up. A
further link would also provide access for buses and emergency service
vehicles from Millennium Way into Silvertown Tunnel, via an access road
near the Greenwich portal.
4.2.4

In addition, TfL has highlighted the importance of future investment in bus
priority and have allocated funds towards a portfolio of schemes that will
support growth and improve reliability in the current TfL Business Plan.

4.2.5

TfL therefore proposes to work in close liaison with the local boroughs to
implement bus priory – with a focus on the corridor between Beckton and
Westcombe Park – in order to maximise the benefits of the new bus routes
via the Silvertown Tunnel.

4.2.1

TfL has established the Bus Priority Delivery Portfolio to support the
introduction of bus priority measures across London. This includes a
number of schemes on the local road network in the vicinity of the Silvertown
Tunnel portals. These schemes are currently at various stages of the
development and implementation process and will support growth and
improve bus reliability in the vicinity of the Silvertown Tunnel (Table 4-1).

4.2.2

A strategic study examining the opportunities for bus priority for Opportunity
Areas in the City in the East area will look at a number of locations and seek
to identify opportunities for providing bus priority to support Silvertown
Tunnel.

4.2.3

These schemes are being assessed outside of the Silvertown Tunnel
scheme, but routes via the Tunnel would also benefit from these
improvements.

4.2.4

As the detail of the new cross river bus routes is being finalised, bus journey
times will be assessed as part of a road network assessment. The
implementation of additional bus priority measures through the Bus Priority
Delivery Portfolio will be considered.

4.2.5

It is important to note that the types of bus priority schemes to be delivered
can be implemented by TfL and the boroughs under their existing powers as
a local highway authority for the Transport for London Road Network (TLRN)
and local roads respectively.
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Table 4-1 Local bus priority measures

Location

Summary of Initiative

Plumstead
Road

Extension of westbound bus lane from Plumstead station
towards Woolwich. At concept design stage.

Bugsby’s Way

Westbound bus lane on Bugsby’s Way was implemented
in January 2015 by local developer as part of a Section
106 agreement.

North
Greenwich

Study on Pilot Busway carried out to identify
improvements to the existing busway alignment and
operation. This will feed into Masterplanning work being
carried out by the developer.
Further bus priority is being developed for Bugsby’s Way,
Peartree Way, Anchor and Hope Lane, Charlton Church
Lane, Woolwich Road, Charlton Church Road, and
Blackwall Lane.

Asian Business
Port

Potential bus only ramp linking Strait Road and Royal
Albert Way. At feasibility stage.

Royal Albert
Basin

Potential bus only road, east of Gallions Reach. At
feasibility stage.
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Appendix A. GUIDELINES FOR PLANNING BUS
SERVICES
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TRANSPORT FOR LONDON
GUIDELINES FOR PLANNING BUS SERVICES
CONTEXT
1. The London bus service supports delivery of the Mayor’s Transport
Strategy. The Mayor’s vision is that “London’s transport system should
excel among those of global cities, providing access to opportunities for all
its people and enterprises, achieving the highest environmental standards
and leading the world in its approach to tackling urban transport challenges
of the 21st century.”
2. Six goals are set out for the achievement of this vision:
Supporting economic development and population growth.
Enhancing the quality of life for all Londoners.
Improving the safety and security of all Londoners.
Improving transport opportunities for all Londoners.
Reducing transport’s contribution to climate change, and improving its
resilience.
Supporting delivery of the London 2012 Olympic and Paralympic
Games and its legacy.
3. The bus service is central to each of these goals. The objective of the bus
service planning process is to deliver the Mayor’s policies for achieving
these goals, in conjunction with other initiatives and modes of transport. To
do this, bus network development must be a continuous process,
responsive to London’s changing transport needs and led by the priorities
of passengers and potential passengers and the actual usage made of the
network. Regular market research and liaison with stakeholders is vital to
maintain a current understanding of these priorities.
4. Passenger satisfaction is linked to a variety of requirements. Those related
to travel time are consistently found to be the most significant. Travel time
includes access to and from the network, waiting and travelling.
5. To reflect these requirements, bus service planning needs to aim for a
network of services which are:
Frequent: with adequate capacity for the peaks;
Reliable: providing even service intervals when frequencies are high
and running to time when they are low.
Simple: easy for passengers to understand and remember, and wellintegrated with other public transport;
Comprehensive: providing service to all areas and recognising the
needs of local people from all sections of the community.

6. Additionally, to ensure that funds are used in the best possible way the
network must also be:
Cost-effective: with options tested to ensure that they offer the best
value for money within the available budget.
7. These ideas are encapsulated within Proposal 23 of the Mayor’s Transport
Strategy. The network is kept under regular review to ensure it :
“... caters for growth in population and employment, while maintaining
ease of use, attractive frequencies and adequate capacity, reliable
services, good coverage and good interchange with other modes. All
proposals for change will be appraised to ensure that they deliver good
value for money and that the funds available are being invested in
optimum service improvements.”
8. The Guidelines which follow are used in preparing options for change. They
do not individually or collectively create a justification for any particular
scheme. Each proposal for changing the network must be worthwhile in
economic terms and be practical in terms of the road network and
operational infrastructure. All proposals for significant change to the bus
network will involve consultation with Local Authorities and other statutory
consultees.

THE FREQUENT NETWORK
Objectives
9. Where justified by demand, services should be designed so that
passengers can use the network without the need to consult a timetable
before travelling, with the ability to “turn-up-and-go”.
10. Service frequency should be set to provide adequate capacity at the busiest
times and places.
Benefits
11. A frequent network with sufficient capacity delivers the principal passenger
priority of minimising travel time. It is central to the role of public transport in
ensuring people can travel when they need to, to their employment, health,
education and social commitments. It supports business in delivering a
flexible workforce and expands opportunity for the community.
Guidelines
12. If buses run reliably every twelve minutes (or more frequently) then most
passengers will treat the service as “turn-up-and-go”. Below this frequency,
most will wish to consult a timetable before travelling. Where justified by
demand, services should be designed to run every twelve minutes or better
in the daytime.
13. Capacity should generally be set so that most passengers can normally
board the first bus to arrive where the scheduled interval between buses is
every ten minutes or more. Where the interval is less than this, passengers
should normally be able to board within ten minutes of arriving at their stop.
14. When considering total capacity along a corridor where services run in
parallel, capacity on each service to its unique destinations must also be
considered.
15. The network is planned so that high levels of reliability can be achieved.
However there will be some variation from scheduled headway on a day to
day basis, particularly during peak times. Unreliability reduces the actual
capacity provided at the busiest time.
16. For example, a route with a scheduled headway of 10 minutes, if
passengers experience an excess waiting time of 1 minute, then, on
average, the capacity actually provided in an hour is approximately 15%
lower than if the service ran exactly to schedule. Additionally passenger
arrival rates at stops will, in practice, not be constant, leading to further
variations in loadings per bus. Allowance for effects of this kind must be
made when planning the required level of service.

THE RELIABLE NETWORK
Objectives
17. Bus services should be planned to give consistent waiting and overall
journey times.
Benefits
18. Unreliable, unpredictable public transport can be the source of significant
additional cost to both business and public services. If people are unable to
predict their travel times and arrive at, for example, work or to health
appointments on time, then those businesses and services will incur
additional costs of this disruption.
Guidelines
19. The reliability of waiting time is measured on a continuous basis for each
service. Minimum performance standards are set for each route. These
take account of operating conditions and other relevant factors. The
scheduled time allocated to run along each route must be based on an upto-date knowledge of traffic conditions and passenger demand at different
times of day and week.
20. For each journey, the delays encountered by buses and hence their actual
running time can vary considerably, even between one journey and the
next. The effects of any delays can be reduced by allocating recovery time
at terminals. This prevents delay accumulating and allows the operators to
restore even intervals between buses.
21. The longer a route the greater the potential for variable delays on each run.
Where longer routes are needed to meet particular patterns of demand,
then additional recovery time at the terminals should be considered,
provided the space is available.
22. When services are disrupted by road works, special schedules or
temporary bus priority should be considered.

THE SIMPLE NETWORK
Objective
23. The network should be designed so that the service pattern on each route
is as simple as possible.
Benefits
24. The demand for bus travel is diverse and the road network is complex
which means that the overall London bus network will also need to be
relatively complex. However, people are deterred from using buses by
complexity. Simple service patterns mitigate this effect.
Guidelines
25. Services should generally run between the same terminals throughout the
week, including the evenings and Sundays.
26. Service routeings should be as straightforward as possible, while still
adequately serving the places passengers need to travel to and from in a
cost-effective way.
27. If a “turn-up-and-go” frequency cannot be justified (see The Frequent
Network) then “clockface” timetables should be provided - buses which
depart stops at the same minutes past each hour, in a regular pattern.
28. Where a number of services run together along sections of road, then
wherever possible their timetables should be co-ordinated.
29. If there is not 24-hour coverage then the last bus should run at the same
time on all days of the week. First buses should run at the same time,
Mondays to Saturdays. A later start on Sundays may be acceptable.
30. Last buses should depart major centres no earlier than midnight.
31. The times of first and last trains at rail interchanges must be taken into
account in setting the times of early and late journeys.
32. For special events generating extra demand, additional or special services
will be considered, in line with expected demand and efficient use of
available funds.

THE COMPREHENSIVE NETWORK
Objective
33. A comprehensive network should be provided ensuring that people have
access to their local amenities such as shops, hospitals, schools and
transport interchanges.
Benefits
34. A comprehensive network reduces access time to the network and to
passengers’ final destinations.
Guidelines
35. In residential areas, it is desirable for the bus network to run within about
five minutes walk of homes, if this is cost-effective and if roads are suitable.
This is about 400 metres at the average walking speed.
36. The 400 metre guideline will be used alongside other indicators of
accessibility to the network. These may for example be demographic, such
as low car ownership, or physical, such as steep hills, parkland or
severance due to main roads.
37. In town centres, passengers should be taken close to the places they want
to reach - shopping centres, rail stations, etc. At the same time, however,
complicated or indirect service routeings should be avoided.
38. Demand justifies services being provided throughout the day and evening.
Some services will justify 24-hour coverage.
39. Effective interchange is essential to achieving a comprehensive network, as
there will not be a direct bus link for every journey. Interchange
opportunities will be taken into account in service design. In particular, good
interchange facilities in town centres are important given that town centres
form the hubs of the bus network.

THE COST-EFFECTIVE NETWORK
Objective
40. The aim is to provide the best value to passengers from the resources
which fares revenue and subsidy can purchase. This will be done by
appropriate resource allocation.
41. Demand for travel changes over time, for example as houses are built,
shopping patterns change, or people change their mode of travel. There is
a constant check that resources are being allocated to the service pattern
that bests reflect overall travel needs and the amount of money available at
any given time. This maintains the sustainability of the network.
42. Proposed changes are analysed to estimate the benefits (or disbenefits) to
passengers in terms of waiting and travel times. This will take into account
knowledge of the way demand varies, in time and in location. These
benefits are then set against the cost of provision, in a social benefit and
cost framework. The aim is to secure the best overall value.
Criteria
43. Proposals that increase benefits for passengers and reduce costs will be
recommended. Those that reduce benefits for passengers and increase
costs will not. Costs will be calculated net of changes in fares income.
44. Some proposals increase benefits but also increase net costs. They will be
tested by calculating the ratio of benefits to net costs. A threshold is set for
this ratio – proposals which do not attain the threshold would not normally
be taken any further. Those which reach the threshold can be considered
for introduction if funding is available.
45. Other proposals will reduce benefit, but also produce a net saving for
spending elsewhere. These will be tested by comparing the ratio of
disbenefits to net savings with the current threshold.
46. The current threshold for spending proposals is 2.0 to 1. This means that
each extra £1 of net spending should produce benefits worth at least £2.
For example, a scheme to increase frequency on a route may cost £1m per
year. The threshold might be reached if there were: extra travel generating
£400,000 of revenue and benefits to passengers worth £1.2m. The net cost
of this scheme is £600,000 per year and the benefit to net cost ratio is 2.0
to 1.

FURTHER INFORMATION
47. Further information is available in the documents listed below.
Mayor’s Transport Strategy
http://www.london.gov.uk/publication/mayors-transport-strategy
Consultations on proposals to change bus services
http://www.tfl.gov.uk/corporate/projectsandschemes/13922.aspx
London Travel Report
http://www.tfl.gov.uk/corporate/about-tfl/publications/1482.aspx
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pre-eminent cities. But it can also present barriers to local travel.
This is most evident in the east, where the river is much wider than it is in the
west, and has to accommodate the needs of shipping which uses this part of
the river. With east London set to see significant growth in population, housing
and employment in the coming years, we expect increased pressure on the
existing cross-river infrastructure, services and connections that move people
around the Capital.
The Mayor is planning for this with a number of new river crossings, providing
improved connections for pedestrians, cyclists, public transport and road users
all by a combination of bridges, tunnels and ferries.

A20

Much of the plan focuses on east London, where existing crossings are fewer
than elsewhere. Work has already
begun in this area with the Emirates Air Line
A2
opening in 2012, Crossrail set to open in 2018 and planning permission shortly
being sought for the Silvertown Tunnel, which could be built by 2022/23.
A number of other new connections could unlock potential both in central
and east London and these are at various stages of development.
The location of all of these proposed crossings can be seen in the map above
and further detail on the plan is available at tfl.gov.uk/new-river-crossings
This consultation asks for your comments on two proposed crossings at
Gallions Reach and Belvedere. These crossings would improve connections
between parts of east and southeast London, helping the local area to
accommodate the expected growth in jobs and population, and increasing
opportunities for local people.
This leaflet explains the rationale for these two crossings, provides detail on
what we have been investigating since the last consultation and presents
information so that you can have an informed say on what we are proposing.
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About this consultation

The Gallions Reach and Belvedere
river crossings
A12
London’s population is expected to increase by 1.5m people over the next 15
years, and over one third of this growth is forecast to happen in east London.
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This consultation will help to progress the project and ensure our decisions take
account of the views of the public and stakeholders.
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We appreciate your time in reading about our project and providing us with your
feedback.
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Reports on these issues are available on the consultation website (see page 23
A1
for more details), with the main issues summarised in this leaflet. 3

To have your say, please visit tfl.gov.uk/east-london-crossings and fill in the
online questionnaire.
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• The public transport network and options for public transport provision on
each of the crossings

Royal Docks Rd

• The likely impacts of these crossings, including impact on traffic flows

• The economic benefits of new crossings

2

Hornch
urc
The proposed crossings at GallionsGrReach
role
h Rdin
een Ln and Belvedere can play a key
supporting this growth and helping drive London’s economy by providing better
connections across the Thames in this part of the Capital.
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• Environmental considerations and impacts
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Following a 2014 consultation on east London river crossing options, the
Mayor asked Transport for London (TfL) to progress options for new bridges or
tunnels at both Gallions Reach and Belvedere. Taking account of the responses
received, over the last twelve months we have been undertaking various pieces
of work on:

1
2

Gallions Reach Crossing

4

Belvedere Crossing

The proposed Gallions Reach and Belvedere river crossings

A2

A282

E Rocrossing
While the exact alignment of each
chester has not been finalised, the Gallions
Way
Reach crossing would link the A2016 Western
Way in Thamesmead with the
A1020 Royal Docks Road in the north. The Belvedere crossing would link the
A2016 Bronze Age Way in Belvedere with the A13 Marsh Way junction in Rainham.
A2

4

5

New crossings would reduce journey times, create new opportunities for
improvements to the walking, cycling and public transport networks across the
river, and help to stimulate development in the surrounding areas.
Our work shows that river crossings at Gallions Reach and Belvedere would:
• Better connect people, businesses and communities with each other,
increasing access to jobs, education and leisure activities
• Make it easier for people and goods to cross the river in east London
•C
 reate opportunities for new cross-river public transport links and improve
local walking and cycling options
• Support London’s growing economy by better connecting businesses, and
improving access to labour markets
• Encourage development in the area, helping to address London’s housing
shortage
• Help manage the impact of population growth by reducing cross-river
journey times and distances
Each crossing is expected to consist of two lanes in each direction – one for
public transport and one for general traffic. There will be a charge for vehicles
to use the crossings to manage demand and help pay for the scheme. Any
pedestrian and cyclist facilities would be segregated from traffic.

The future of the Woolwich Ferry

Bridges or tunnels?
In our previous consultation, we asked for your views on ferry and bridge options
around Woolwich, Gallions Reach and Belvedere. The responses indicated a strong
preference for bridges at Gallions Reach and Belvedere. A number of respondents
also requested that further consideration be given to tunnels at both locations.
As a result we are considering the feasibility of bridges and tunnels at Gallions
Reach and Belvedere. There is still more work to be done before we can decide
which option will be chosen at each location, particularly because the public
transport options will have a major influence on what is the most feasible and
cost effective form of crossing. Artist’s impressions of what each option could
look like can be seen on the following pages.
There are a number of questions that need to be addressed in determining whether
a bridge or tunnel would be the preferred option in each location. These include:
• What form of public transport is proposed?
• What would the land and property impacts be for each crossing?
• What would the environmental impacts be?
• What would the impact on other infrastructure be, i.e. river traffic and
London City Airport?
• Which option would be most cost-effective given the questions above?
It is important for us to answer these and other questions to understand the
overall picture before identifying a preferred option.

We are investing in the Woolwich Ferry in the short term to ensure it
remains reliable and fit for purpose into the 2020s. Recent refurbishment
work means that the ferry docking areas are in good order and we are
planning to purchase new boats to replace the current vessels, which
have been running since 1963.
As yet, we have not taken a decision on whether the ferry services would
continue beyond the opening of the new crossings proposed in this leaflet.
We would consult the public before any decisions on the future of the
Woolwich Ferry are made.
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Gallions Reach bridge

Gallions Reach tunnel
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Artist’s impression of a bridge at Gallions Reach

This is an artist’s impression and is not intended to represent the ﬁnished infrastructure

There are a number of factors to consider if building a bridge at Gallions Reach:

Artist’s impression of a tunnel at Gallions Reach

There are a number of factors to consider if building a tunnel at Gallions Reach:

• It would be likely to be cheaper than a tunnel

• It would be likely to be more expensive than a bridge

• It would need to be high enough not to impact on shipping below, while
low enough to not impact London City Airport’s flight path

• It would have little or no impact on shipping and London City Airport

•P
 edestrian/cycle facilities could be accommodated, although users
would be exposed to poor weather
• It would be likely to have more impact on nearby residents than a tunnel
(e.g. visual impacts)
• It could make it more difficult to develop residential sites close to the
crossing compared to a tunnel

8

N

This is an artist’s impression and is not intended to represent the ﬁnished infrastructure

• A pedestrian and cycle tunnel could be considered less attractive to
users than a bridge
• It would be likely to have fewer impacts on nearby residents, when
compared to a bridge
• It would be likely to leave more land available for other uses, particularly
after construction
• It would be less susceptible to poor weather than a bridge
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Belvedere bridge

Belvedere tunnel
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Artist’s impression of a bridge at Belvedere

This is an artist’s impression and is not intended to represent the ﬁnished infrastructure

There are a number of factors to consider if building a bridge at Belvedere:
• It would be close to major working wharves and would therefore require
a high and long span, which could increase the cost to be similar to the
cost of a tunnel at Belvedere
•P
 edestrian/cycle facilities could be accommodated, although users
would be exposed to poor weather
• Being further from the London City Airport, there is more flexibility on
the type of structure that can be built than at Gallions Reach
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BELVEDERE
N

Artist’s impression of a tunnel at Belvedere

This is an artist’s impression and is not intended to represent the ﬁnished infrastructure

There are a number of factors to consider if building a tunnel at Belvedere:
• It could be a similar cost to a bridge
• It would have little or no impact on shipping
• It potentially has less of an impact than a bridge on local properties and
the future development of the area, particularly after construction
• It would be less susceptible to poor weather than a bridge
• A pedestrian and cycle tunnel could be considered less attractive to
users than a bridge
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At the last consultation, respondents asked us to explore what improvements to
the public transport networks could be incorporated within the new crossings.
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A summary of these options is set out on the following pages, with the map
opposite illustrating some potential new public transport links these crossings
could provide. This includes potentially linking to:
• The new Crossrail services at Abbey Wood, Woolwich and Custom House
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require major investment and each has advantages and disadvantages, so
need to better understand how local people would use any new public transport
services.
This consultation is seeking your views on what new public transport links would
be most helpful to you, to help us understand which public transport options
would be most effective in meeting local needs.
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Our work shows that an extension of the existing DLR network, or a tram, would
A13
be more feasible at Gallions Reach than Belvedere. This is due to the proximity
of the Gallions Reach crossing to the DLR station at Gallions Reach and the
higher numbers of people living close to the crossing now and in the future who
could benefit from it.

Romford

Green Ln
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The Gallions Reach and Belvedere river crossings would play an important role in
improving public transport connections between east and southeast London.

In addition to considering new bus routes on both crossings and the destinations
they could serve, we have explored whether it would be possible to provide new
rail links as well.
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Potential new public transport links across the proposed Gallions Reach and Belvedere river crossings A2

• DLR services at Woolwich Arsenal and Gallions Reach
• The London Underground at Barking
• The London Overground at Barking and Barking Riverside
• National Rail services at Abbey Wood, Woolwich, Belvedere, Barking and
Dagenham Dock.
Further information on the work looking at public transport options can be
found in the supporting documents – see page 23.
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Bus services

DLR

Bus services are an important part of the proposals. Both crossings provide the
opportunity to run new or extended bus routes across the Thames that would
serve a wide range of destinations on either side of the river.

The existing DLR network comes close to the northern end of the Gallions Reach
crossing location, providing an opportunity to extend the DLR across it.

With a bus-only solution, it is intended that bus lanes would be provided
on the crossings to separate bus services from other traffic, and there is the
potential for complementary bus priority to be provided on the wider local
road network to provide rapid bus transit links with dedicated bus lanes.
Examples of the potential new connections include:
• Gallions Reach crossing – Barking, Beckton and the Royal Docks to
Thamesmead, Woolwich and Abbey Wood
• Belvedere crossing – Dagenham, Rainham and Romford to Belvedere,
Erith and Bexleyheath
These services would link to a wide range of local areas, and would be
able to respond to changes in passenger demand as the areas around the
crossings develop.

Artist’s impression of bus priority over either crossing
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A DLR service would provide Thamesmead with a high quality, direct new rail
link to the Royal Docks, with onward connections to Canary Wharf and central
London and would complement the new and extended bus routes that would
use the crossing.
There is also the potential to make longer connections, such as passing through
Thamesmead and towards Abbey Wood, or northwards towards Barking, either at
the same time or after the Gallions Reach crossing has been built.
Providing a DLR service on the crossing would add to the costs of the scheme (it is
likely to be more expensive to incorporate a DLR service through a tunnel than on
a bridge). It would provide direct connections to fewer places than new bus routes,
but it would greatly increase the capacity of public transport links to and from
Thamesmead, and is likely to stimulate more growth in housing and amenities in
the area than a bus-only solution.

Artist’s impression of a DLR service over a crossing at Gallions Reach
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Tram

Walking and cycling

Unlike the DLR, there are no existing tram networks locally to connect a new tram
service into. However, because trams can run at ground level and share the road
with buses, it could be a lower cost option than the DLR while providing similar
benefits.

The crossings could provide new opportunities for walking and cycling journeys
across the Thames, bringing, for example, the Royal Docks within an easy cycling
distance of Thamesmead using the Gallions Reach crossing. Any new cross-river
connections would link with local walking and cycling networks.

A tram network, which would be provided in addition to buses, could include
services from Barking to both Woolwich and Abbey Wood via Gallions Reach DLR
station, the new crossing and Thamesmead. This option could be well integrated
with a number of potential new development sites, providing the new capacity and
connections that could allow this growth to take place.

If we built bridges, pedestrian and cycling facilities would be provided alongside
the road, however they could take around half an hour to cross on foot. As a
bridge would be around 50 metres above the Thames, it would be a long climb
and affected at times by poor weather. Lifts could be provided to help pedestrians
and cyclists access a bridge from ground level, to avoid the long approach ramps.

While it could also be more straightforward and less costly than the DLR to create
new tram links beyond the crossing itself, it would require an interchange to access
the DLR network on the north side of the crossing.

To accommodate pedestrians and cyclists in a tunnel, a separate compartment
within the tunnel would need to be built for safety reasons. This would have the
benefit of weather protection, but it could be very expensive to construct and
there may be challenges in making it feel safe at all times of the day.
This consultation is seeking views on whether you think you might use a crossing
on foot or on a bicycle, to help us understand the likely level of demand for these
facilities.

Artist’s impression of a Tram service over a crossing at Gallions Reach
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Traffic impacts

In general, we expect traffic to decrease on certain routes, such as other river
crossings and the roads approaching them, such as the A2. We expect traffic to
increase on the roads approaching the new crossings, such as the A406, A13 and
roads in the north of Bexley and Greenwich.

Barking

Canning
Town

A12

A1306

A13

Rainham

A1020

Beckton
A1216

Canary
The proposed user charge would help to ensure that traffic volumes do not
Wharf
cause significant problems elsewhere on the local road network, and would
discourage drivers seeking to avoid the charges at other crossings.
Rotherhithe

The map opposite highlights the main routes which our initial modelling shows
could experience changes in traffic during the morning peak. Purple lines indicate
where traffic could decrease and orange lines indicate where traffic could
increase. Roads in grey would not be likely to see significant change.

N Circular Rd

A12

The Gallions Reach and Belvedere river crossings would change traffic patterns
in east and southeast London. This is because some drivers would change their
route to take advantage of the new crossings, increasing traffic
A10 on some roads
while reducing it on others. Some road users would be able to make shorter journeys,
reducing traffic in some areas, but it may also mean that some new journeys are
made to take advantage of the new opportunities the crossings provide.
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A206
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Crossing
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A13

A206
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A2

A102

A207

KEY
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Because of the limited crossing opportunities in east London, it can take a long
time to travel between places on either side of the river. These crossings would
reduce the time taken to get to the other side of the river.

A207

A206

Some expected reductions in peak journey time (by car) are:
• Thamesmead to Barking - around 40 minutes
• Rainham to Erith - around 20 minutes

A20

A205

Traffic impacts as a result of both crossings being built

We will model these changes in more detail and may propose changes to the
road network to ensure traffic is managed appropriately. The effect of the
A2
crossings on traffic would also be affected by any other changes made to the
local road networks; for example, the emerging growth plans for the area could
create new road links which
A20 may influence traffic patterns.
More detailed information on the likely effects of the schemes on traffic can be
found in the supporting documents – see page 23.
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Environmental impacts
We have undertaken a high level environmental study so we have an initial
understanding of the potential environmental impacts of these two crossings.
This study looked into possible impacts on air quality noise, visual and urban
surroundings, ground conditions and materials, and local ecology.
Air quality
Previous investigations have considered air quality impacts of each crossing
separately. Since the last consultation, we have looked at the potential air
quality impacts of both crossings together. This involved a high level assessment
of the potential change in air quality (specifically Nitrogen Dioxide, NO2)
concentrations as a result of vehicle emissions at a number of locations
surrounding the crossings.
As would be expected, the results of the assessment indicate that NO2
concentrations would be likely to increase in areas with increased traffic,
and decrease where roads become less busy.
Overall, the assessment indicated that there would be breaches of the legal
limits, both with and without the scheme, but there would be no additional
locations where air quality would breach legal limits as a result of the scheme.
We will undertake further detailed modelling and specific investigations as the
design of the scheme progresses. Any proposals taken forward will be subject
to rigorous assessment to ensure they comply with air quality standards set out
in policy and legislation.

More detail on the high level environmental study can be found in the
supporting documents – see page 23. More detailed environmental
investigations will be undertaken as the project progresses.

Funding these crossings
Each crossing could cost in the order of £1 billion. However the final costs depend
on some decisions that still need to be made – such as whether they are bridges or
tunnels, whether they include facilities for pedestrians and cyclists, or include a rail
crossing – and some factors outside our control, such as future inflation. Other
factors which are currently uncertain include the ground conditions, and changes to
the road network elsewhere (such as signals and junctions) which could be required
as a result of the scheme.
The crossings would be partly funded by charging vehicles to use them. This charge
would also help to manage the demand for the new crossings.
We envisage that peak period charges would be comparable to the proposed
charge for the Blackwall and Silvertown tunnels and those at the Dartford crossing,
although no decisions have yet been made on the exact cost. There would be
scope for discounts and exemptions, based on, for example, the emissions of
the vehicle.
It is too early to determine exactly which financing arrangement we would use to
deliver the crossings. We will consider a range of options including TfL or
government financing, borrowing or private finance.

Visual impact, noise and ecology
Effects on other environmental factors will vary, depending on the type of
crossing that is constructed. Tunnels would be likely to have more constructionrelated impacts on local ecology than bridges, although our current assessment
of this risk indicates that it could be managed to reduce any negative impact.
Bridges would require long approach ramps as well as the main structure, and
would therefore have a greater visual impact on neighbouring communities than
tunnels. Bridges would also be likely to create more noise and vibration than a
tunnel. Further work is required to conclude how significant these impacts might
be and what forms of mitigation would be required.
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Timing and next steps

Supporting documents

Authorisation to construct the Gallions Reach and Belvedere river crossings will
need to be granted by the Government. Subject to authorisation being given and
funding being available, the new crossings could open around 2025.

We have produced supporting materials that contain a large amount of
information about the scheme. We understand you may not have the time to read
through them all, so we have created a guide that will help you find where you can
read more about a particular topic.

The following shows an indicative timeline and next steps for the Gallions Reach
and Belvedere river crossings.

NOW –
Feb 2016

March
2016

2017

2017/18

If you’re interested in…

You should look at…

Section…

The overall case for
the new crossings

Strategic Outline
Business Case

Chapter 3

• Report on outcome of consultation

How we narrowed down
public transport options

Option Assessment
Report – Long List
Option Assessment
Report – Public
Transport Interim List

• Agreement on funding
• Decision to proceed

More detailed drawings of
the bridge and tunnel options

Bridge and tunnel
drawings

All

Traffic impacts and traffic
modelling

Traffic Impact Report

All

Environmental impacts and
potential mitigation measures

Environmental
Options Report

All

How much will these proposals
cost and how we are proposing
to fund them

Strategic Outline
Business Case

Chapters 4 and 5

How we have considered
pedestrians and cyclists as
part of the scheme

Option Assessment
Report – Long List

Chapter 5

User charging as a means
of managing demand on
the crossings

Strategic Outline
Business Case

Chapter 3

• Non-statutory consultation

• Statutory consultation

2018

• Submit application for the powers needed to build the scheme

2021

• Contract award

2025

• Estimated completion

Chapter 6
All

All of the materials are available on our website at
tfl.gov.uk/east-london-crossings We can also provide paper
or electronic copies of the consultation documents on request.
To request a document please contact us on the details outlined overleaf.
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Have your say
We’d like to know whether you support the Gallions Reach and Belvedere river
crossings, as well as how you think you would use these new crossings (whether
by vehicle, on foot, by bicycle, by public transport etc). We would also like to know
where you would like improved public transport connections.
To have your say, please visit our website tfl.gov.uk/east-london-crossings
and fill in the online questionnaire. You may also email your comments to
rivercrossings@tfl.gov.uk or write to ‘FREEPOST TfL CONSULTATIONS’.
Don’t forget to provide your postcode, as this will help immensely when analysing
the results.
The closing date for feedback is Friday 12 February 2016.

More information
If you have any further questions or to request a copy of this leaflet in Braille,
large-text or another language, please contact us by email
rivercrossings@tfl.gov.uk or by calling 0343 222 1155.*
*service and network charges may apply. Visit tfl.gov.uk/terms for details.

Printed on recycled paper
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Date: November 2015
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Executive Summary
Context
1. Transport for London (TfL) is proposing a series of river crossings that seeks to improve
the ability of people and goods to cross the River Thames in London. Its focus is on the
continued enhancement of the transport network, both in response to the enormous
changes which have taken place in this part of London over the last two to three
decades, and as a means of supporting the significant further growth that is forecast.
2. The project objectives for river crossings east of the proposed Silvertown Tunnel are:
•
•
•

To support population and employment growth;
To improve cross-river connectivity; and
To improve the resilience of cross-river transport links.

3. This report sets out TfL’s assessment of the alternative options for new river crossings
in London, east of the proposed Silvertown Tunnel (referred to as ‘East of Silvertown’).

Location
4. A number of potential highway or multi-modal crossing locations along the River
Thames between the proposed Silvertown Tunnel and the Dartford Crossing have been
considered. Several factors need to be taken into account, including property,
environmental and river navigation impacts, access to the highway network and existing
town centre locations, infrastructure, safeguarded land and protected open space. As
such, large parts of the riverside in east London have constraints on one side, or the
other, or both.
5. Two locations have been identified as potential new crossing points in the study area;
Gallions Reach and Belvedere in addition to the current ferry location at Woolwich,
which has been considered as a potential site for a new or replacement crossing.

Shortlisting
6. This document outlines all the long list options considered, including highway, public
transport and walking and cycling options. Due to the number of potential option
packages (comprising five types of crossing infrastructure, three shortlisted crossing
locations and approximately 30 public transport options), it has been necessary to
reduce the number of options which can be taken forward for a more detailed analysis
including modelling and engineering assessments.
7. The long list of option packages in this report has been sifted using TfL’s Strategic
Assessment Framework (SAF) which is aligned with the DfT’s Early Assessment and
Sifting Tool. SAF is a multi-criteria assessment tool, which scores projects against a
series of criteria relevant to a range of organisational goals and objectives.
8. Figure ES.1.1 below outlines the option sifting process, with an example of the public
transport shortlisting stages and approximate numbers of options, per stage.
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Figure ES.1.1 An Assessment Flow Chart for the East of Silvertown Project

Note: Number of options at each stage are approximate

Highway options
9. There are five different types of infrastructure option that have been considered for the
highway crossings:
•
•
•
•
•

Vehicle ferry;
High-level bridge;
Lifting bridge;
Immersed tunnel; and
Bored tunnel.

10. The fixed infrastructure options are all assumed to be two lanes in each direction - one
for general traffic and one for public transport. The following section draws out the main
points of each.
Vehicle ferry
11. It would be possible to replace the existing Woolwich Ferry with a higher capacity service
or provide a new ferry service at another location. A new higher capacity ferry with
sufficient space for waiting vehicles to queue would have a moderately beneficial impact
on the strategic objectives. However, previous consultation suggests that new ferry
options do not enjoy public support since the crossing capacity of the ferry would be
very limited compared to a fixed link crossing and since a ferry is unlikely to
accommodate cross-river public transport links.
12. New ferry links are therefore not considered in the short list of highway river crossing
options. The provision of a new fixed link crossing has a better fit with the strategic
objectives as it would provide vastly improved connectivity and network resilience, and
significantly improve access from southeast London to employment areas north of the
river, helping to support growth in east London.
High-level bridge
13. Any new bridge across the Thames in east London would face a number of design
constraints. The Port of London Authority prescribes a number of requirements to the
construction and operation of any bridge proposed in the East of Silvertown region; a
high-level bridge would require an air draft of around 50 metres over the navigational
channel. At Gallions Reach there are also further constraints associated with London
City Airport.
14. In normal conditions, a fixed high-level bridge would operate 24/7 although a bridge of
such height may require closure in the case of adverse weather or strong winds. Various
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public transport options could be incorporated into the bridge design, including
dedicated space for bus and/or Docklands Light Railway (DLR) links.
Lifting bridge
15. Given the constraints on the design of a high-level bridge, the attraction of a lifting
bridge is that the low-level position of the span could be maintained at only around 15
metres above high water level. As a result, the approach ramps are less visually intrusive,
easier to tie-in to transport networks on the riverfront and require less land.
16. A lifting bridge would provide a river crossing that is operational 24/7. However, in order
to let ships pass it would be subject to frequent closures of 5-10 minutes (up to 15
times per day) and infrequent closures of 20 minutes or more (for larger vessels). The
lifting function is therefore likely to have knock-on impacts to bridge users and also to
the wider road network with queues forming as traffic waits for the bridge to re-open.
The frequent closures would also affect the reliability of any public transport services
using the crossing, and the lifting function would inhibit the ability to incorporate DLR
into the design.
17. The option of lifting bridges also faces serious deliverability risks since there are no
existing comparable examples of lifting bridges with a span in the range of 200m or
more.
Immersed tunnel
18. A tunnelled river crossing would provide similar benefits to a bridge in terms of
connectivity and resilience. While tunnel options are typically more expensive, they have
fewer impacts on adjacent communities and development sites.
19. The tunnel would be operational 24/7 except for routine maintenance, and would be
resilient to weather conditions. All public transport options, including light rail, could be
incorporated into the tunnel, although in some cases at a significantly higher cost.
20. An immersed tunnel is constructed from individual segments that are prepared in a
casting basin and floated to the tunnel site to be sunk into place on the river bed. The
environmental impact in the river during construction would be greatest in this option,
although the visual and noise impacts of the crossing on nearby residents would be
reduced with a tunnel option compared with a bridge.
Bored tunnel
21. A bored tunnel is typically circular in cross-section and excavated below the river bed,
without removal of the ground above. The bored tunnel options are generally the most
expensive of the fixed link crossing options, but the environmental impact in the river
during construction is much reduced. As with an immersed tunnel, all public transport
options, including light rail, could be incorporated into the tunnel, although in some
cases at a significantly higher cost.
22. Based on the work undertaken so far, it is the immersed tunnel options that should be
included in the short list at both Gallions Reach and Belvedere. The environmental
impacts of construction are manageable in these locations, and the immersed tunnel can
be delivered at a significantly lower cost than the bored tunnel option.

Short list of highway options
23. The highway short list to be taken forward is presented in Table ES 1.
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Table ES 1: Highway short list of options
Option

Est capital cost
(£m)

Est net
operating cost
(£m/year)

Key rationale for inclusion

Woolwich Ferry
renewal

£10-20m

~£6m

This could be implemented as a shortterm measure, but should be considered
out of scope for this study of longer term
provision

Gallions Reach
high-level bridge

£250-400m

£0.5m

This option meets the strategic objectives
and has strong support

Gallions Reach
immersed
tunnel

£400-625m

£4-5m

The immersed tunnel has similar
transport benefits to a bridge. While it is
likely to be more expensive than a bridge,
it has fewer impacts on adjacent local
communities and development sites

Belvedere highlevel bridge

£300-550m

£0.5m

This option meets the strategic objectives
and has strong support

£4-5m

The immersed tunnel has similar
transport benefits to a bridge. Due to a
number of physical constraints on bridge
design at this location the immersed
tunnel needs to be considered in spite of
its high cost

Belvedere
immersed
tunnel

£350-625m

*Rounded 2013 prices; excluding optimum bias and inflation but including marginal additional infrastructure costs,
risk and net construction inflation

Active travel
24. This report focuses on the opportunities to incorporate pedestrian and cycling provision
within a highway crossing, and considers how provision could be made within the
highway crossing options outlined above. TfL will seek to incorporate pedestrian and
cycling facilities into any new East of Silvertown crossing so long as they can be
accommodated in a manner that guarantees the safety and security of users at a
reasonable cost.
25. Pedestrians and cyclists could be accommodated on a high-level bridge with a shared
pedestrian and cycle path of around 3.5m width on one side of the bridge, at very little
additional cost. However, the bridge span would be at a height of around 50m, which
would not offer a very pleasant environment for pedestrians and cyclists in inclement
weather, and there would be significant approach ramps on either side to reach this
height. This report presents a number of solutions to overcome these challenges
including wind protection and lift access.
26. Provision for pedestrians and cyclists could be accommodated in a tunnel, although they
could not be accommodated in the same space as road traffic so would need separate
provision, and consequently it is more difficult to create an environment that feels safe
and secure. Concept designs for immersed and bored tunnel cross-sections were
prepared as part of the feasibility work. All options are likely to be sub-optimal in terms
of attractiveness to users, would be costly to construct, and would require a significant
overhead to maintain and provide a safe/secure environment for users. Of the tunnel
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options, a separate cell within an immersed tunnel would be preferable, in particular if
open-cut entry portals would allow natural light to penetrate to the tunnel entrance.
Investment in cycling provision in an immersed tunnel would require further business
case work.

Public transport
27. Consideration has also been given to the nature and scale of potential cross-river public
transport in the study area. A long list of 30 options has been considered, making use of
either the Gallions Reach or Belvedere crossing, or both. Further options requiring a
separate tunnel linking Barking and Abbey Wood have also been considered for
comparison.
Bus
28. The provision of a cross-river bus network at Gallions Reach and/or Belvedere would in
itself represent a step-change in public transport connectivity, and could be provided as
part of a new river crossing for a low cost, both to TfL and to users. Bus services could
serve locations such as the Royal Docks, Barking, Thamesmead, Abbey Wood,
Woolwich, Rainham, Bexleyheath and Romford.
29. Bus services could be conventional bus services with little or no additional infrastructure
beyond the crossings, or could be enhanced to a Bus Rapid Transit style system should
wider improvements to bus infrastructure be made either side of the crossings, to
provide a higher level of priority and improved journey times for bus passengers.
Tram
30. Tram systems provide a tangible sense of change with their permanent rights of way,
which can be used to stimulate development. They generally have a positive image with
stakeholders and the public since they offer a high quality of ride, a good level of
capacity and can be used to enhance the urban realm in town centre environments.
Modern light rail systems are easily scalable since they can operate on-street, on
converted rail track beds, or on grade-separated alignments.
31. Trams could be used to provide cross-river links on either of the multi-modal bridge or
tunnel alignments proposed. A tram represents a relatively cost-efficient option on the
proposed multi-modal crossings since it can operate on a lane shared with buses,
typically with minimal physical separation (e.g. upstand kerb), which would also be overrunnable by other traffic in the event of an incident in the other lane.
32. The tram route alignment from Barking to Abbey Wood via Gallions Reach station and
Thamesmead would meet the core objectives for growth, connectivity and resilience
well. It provides good connectivity and improved resilience due to the multiple
interchanges. The option of a tram link from Thamesmead to Woolwich Crossrail also
looks promising and should be investigated in parallel to the river-crossing options.
33. A tram-based solution would, however, require the overheads associated with a new
transport system (e.g. depot and power supply) as there are no existing schemes in the
area to which this system could form an extension, and would entail greater
construction risk than if it were part of an existing public transport network.
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Tram-train
34. The term tram-train refers to a system where trams can operate on both an urban
tramway network and mainline railway lines, which they share with conventional trains.
This combines the tram’s flexibility and ability to penetrate town centres with the train’s
speed and segregation from other modes, and ready-made infrastructure.
35. However, there are several key risks to deliverability of the tram-train options. The
development of bespoke rolling stock allowing tram and train operation is technically
complex in terms of all systems including power supply and signalling. Its operation
would require the coordination of train paths with train services on a network that
already faces challenges in terms of capacity and reliability, and the options for future
extension are constrained by the capacity of rail lines served.
DLR
36. The DLR is a highly successful light rail system serving the Docklands area of London and
beyond. It could provide a medium-capacity and high-frequency orbital service that
makes use of a multi-modal crossing at Gallions Reach. The DLR uses an existing proven
technology and could offer direct links into Docklands and further west without the
need to change at Gallions Reach station.
37. This option would provide a boost to Thamesmead simply by putting it on the
Underground map. The main connectivity benefits are for residents of Thamesmead
who would be able to access employment and other facilities in the Royal Docks more
easily. The proposed further development of Thamesmead means that the extension
could be well-integrated into the urban fabric.
38. While a short extension is relatively low risk in terms of delivery, longer extensions could
make a more strategic impact in terms of orbital network connectivity and resilience.
However, initial work suggests that there are significant delivery challenges associated
with onward extensions to termini at either Abbey Wood or Barking.
London Overground
39. TfL is planning to extend the London Overground to Barking Riverside. The extension is
being designed so as not to preclude a further tunnelled extension to Thamesmead. This
forms the basis for the cross-river tunnel envisaged in the London 2050 Infrastructure
Plan.
40. Several options for extensions of the London Overground were considered. Due to
constraints elsewhere on the line, the cross-river link would operate at a relatively low
frequency of 4 trains per hour (tph). At the same time, all of these options have a very
high capital cost and would be complex schemes to build.

Interim list of public transport options
41. There is a strong case for a medium-capacity public transport link on the Gallions Reach
crossing to support development in Thamesmead and the Royal Docks. While a DLR
extension to Thamesmead appears to be a deliverable scheme, there are outstanding
questions as to the role the cross-river DLR could play in the future. While there are
aspirations for extensions to create a strategic orbital link in the longer term, it is
acknowledged that there remain significant engineering challenges to delivery.
42. The case for a medium-capacity public transport link appears to be weaker on the
Belvedere crossing than on the Gallions Reach crossing, due to the much lower current
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and future population density in the surrounding areas and a lack of a clear passenger
objective (such as a major interchange station or town centre) nearby.
43. Table ES 2 presents a summary of the interim list of public transport options considered
and the rationale for inclusion of these options for further analysis. Plans for the public
transport network at this time are indicative and will be subject to further assessment,
consultation and potential amendment.
Table ES 2: Public transport interim list of options
Est capital
cost bridge
(£m)*

Est capital
cost tunnel
(£m)*

Est net
operating
cost
(£m/year)

Key rationale for
inclusion

Option

Description

Indicative
cross-river
bus
network

Package of bus
network service
changes

n/a

n/a

£20-35m

Potential connectivity
improvements for a very
low capital cost

Tram 1

Tram from Gallions
Reach station to
Abbey Wood

£200230m

£200220m

£5-10m

This option is included
to test the relative local
public transport
connectivity benefits of
alternative options on
the Gallions Reach or
Barking Riverside to
Thamesmead crossing
alignments

Tram 2d

Tram Barking to
Abbey Wood and
Woolwich via
Thamesmead

£425475m

£425450m

£20-25m

This option is included
as it creates a highquality public transport
spine through
Thamesmead, linking to
the key Crossrail stations
at Abbey Wood and
Woolwich, and providing
residents of
Thamesmead with a high
quality link to the town
centre at Woolwich

Tram 3

Tram from Barking
to Abbey Wood via
Barking Riverside
and Belvedere

£425475m

£425475m

£15-20m

Could generate large
connectivity benefits to
some key growth areas
but high cost so greater
certainty over
development impact is
required
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Est capital
cost bridge
(£m)*

Est capital
cost tunnel
(£m)*

Est net
operating
cost
(£m/year)

Key rationale for
inclusion

Option

Description

TT 1

Tram-train from
Barking to Bromley
South via Gallions
Reach station,
Abbey Wood,
Southeastern loop,
Grove Park and
Bromley North

£700800m

£700800m

£55-60m

This option is included
to test the relative subregional connectivity
benefits of a longer
orbital option, and
whether a lower cost
option would offer the
same benefits as a heavy
rail orbital services

DLR 1

DLR from Gallions
Reach station to
Thamesmead

£225250m

£325325m

£4-7m

This is potentially the
most deliverable and
lowest-cost rail scheme
that provides
Thamesmead with a
direct rail link to the
Royal Docks and
Crossrail (at Custom
House)

DLR 2

DLR from Gallions
Reach station to
Abbey Wood

£400425m

£500525m

£10-15m

This is a very difficult
scheme option to deliver
but is included to allow
like-for-like comparison
with bus and tram links
to Abbey Wood

DLR 3

DLR from Barking
to Abbey Wood

£850950m

£9501,050m

£35-45m

This is a very difficult
scheme option to deliver
but is included to allow
like-for-like comparison
with other options
between Abbey Wood
and Barking

DLR 6

New transit route
from Ilford to
Bexleyheath via
Barking, Gallions
Reach station,
Thamesmead and
Abbey Wood

£1,6001,750m

£1,7001,850m

£55-65m

This option is included
to test the relative subregional connectivity
benefits of a lower
frequency heavy rail
orbital option with a
high-frequency,
medium-capacity transit
mode

LO 2

Overground
extension from
Barking Riverside to
Abbey Wood

n/a

£1,2001,550m

£3-5m

This scheme has been
proposed in the 2050
London Infrastructure
Plan as one step towards
a future orbital network
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Option

Description

LO 3

Overground
extension to create
orbital rail route via
Barking Riverside
and Abbey Wood
to Bromley South

Est capital
cost bridge
(£m)*

Est capital
cost tunnel
(£m)*

Est net
operating
cost
(£m/year)

n/a

£1,3501,800m

£40-45m

Key rationale for
inclusion
Reasonable assumption
of a feasible orbital
service pattern should
the orbital Overground
service be pursued

*Rounded 2013 prices; excluding optimum bias and inflation but including marginal additional infrastructure costs,
risk and net construction inflation.

Summary
44. The recommendation of this report is that the current work on options appraisal
continues, such that a short list of feasible options can be considered and the optimal
multi-modal package identified and progressed.
45. The next phase of work should focus on the interim list of public transport options in
order to identify a preferred short list.
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1

Introduction
Scope of this report

1.1.

Transport for London (TfL) is proposing a series of river crossings that seeks to
improve the ability of people and goods to cross the River Thames in London. Its
focus is on the continued enhancement of the transport network, both in response to
the enormous changes which have taken place in this part of London over the last
two to three decades, and as a means of supporting the significant further growth
that is forecast.

1.2.

The project objectives for river crossings east of the proposed Silvertown Tunnel
(referred to as ‘East of Silvertown’) are:
•
•
•

To support population and employment growth;
To improve cross-river connectivity; and
To improve the resilience of cross-river transport links.

1.3.

The development and appraisal of options is an iterative process, and the initial
appraisal of highway options was previously reported in the report “Assessment of
Need and Options East of Silvertown”, which was published by TfL1 for public and
stakeholder review and comment in 2014.

1.4.

Following the 2014 public consultation, the options assessment has been revisited by
TfL to take account of comments received, including public and stakeholder views of
the options presented and expanding the consideration of how public transport
connections can best be improved, which has a potential impact on the type of
crossing which can be provided (as some public transport options are better suited to
certain types of crossing).

1.5.

This report sets out Transport for London’s (TfL’s) assessment of new river crossings
and covers the highway, walking and cycling and public transport options considered.

1.6.

The specific role of this Option Assessment Report is to document the process of
option generation and sifting down of options for each of these respective long lists;
highway, active travel and public transport.

1.7.

This document therefore supersedes the earlier 2014 “Assessment of Need and
Options East of Silvertown” report and should be read in conjunction with the
Strategic Outline Business Case, which explains the need for intervention and the
project objectives (in line with the Government’s WebTAG appraisal guide).

1.8.

This report outlines the appraisal of the long list of options; a subsequent report will
cover the appraisal of the options shortlisted in this report.

1

https://consultations.tfl.gov.uk/roads/river-crossings?cid=new-river-crossings
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Project objectives
1.9.

The Strategic Case sets out the project objectives for East of Silvertown river
crossings. The three key objectives are:
•
•
•

1.10.

To support population and employment growth;
To improve cross-river connectivity; and
To improve the resilience of cross-river transport links.

In addition to these objectives a successful crossing option or package of options
would need to meet a number of other requirements. These are:
•
•
•
•

To minimise any adverse impacts of proposals on health, safety and the
London environment, including the mitigation of local traffic, environmental and
congestion effects;
To ensure where possible that any proposals are acceptable in principle to key
stakeholders, including affected boroughs;
To align with local and strategic land use policies; and
To achieve a positive business case.
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2

Option generation and sifting process
Option generation

2.1.

A long list of options was developed for river crossings located between the
proposed Silvertown Tunnel and the existing Dartford Crossing. These options
include the ferry and fixed link crossing alignments that were presented in the East of
Silvertown river crossings consultation conducted in summer 2014. However, for this
stage of option generation, this report outlines all options on a mode-specific basis
to conduct an initial assessment of the merits of different crossing alignments for
active modes, public transport and highways separately in the first instance.

2.2.

The views of the public and key stakeholders expressed in the summer 2014 public
consultation have been taken on board when revisiting the long list of scheme
options which should be considered within this appraisal. The long list of options
therefore incorporates some options which have been proposed by stakeholders or
the public which may not have been included in the initial sifting exercises. The
definition of options to consider in the long list also seeks to include all the potential
new transport links in the study area which have been proposed outlined in statutory
and supplementary planning documents such as borough Core Strategies, subregional transport plans and Opportunity Area Planning Frameworks.

2.3.

Prior to the mode-specific assessment, chapter 3 of this report sets out the
opportunities and constraints affecting the selection of locations for potential river
crossings.

2.4.

Chapter 4 of this report describes the option generation process for highway crossing
options.

2.5.

Chapter 5 of this report describes the option generation process for active travel river
crossing options. This includes both provision on multi-modal crossings or alternative
walking and cycling crossings if appropriate.

2.6.

Chapter 6 of this report describes the option generation process for public transport
links. The initial long list includes a large number of options and variants seeking to
understand the provision of public transport river crossings in the context of wider
improvements to public transport in east London.

Option sifting process
2.7.

Due to the very long list of potential options, it is necessary to ensure that there is a
proportionate process for sifting the long list down to a shorter list of the more
feasible options, i.e. the widest range of options are considered at a relatively high
level for their strategic fit and likely costs, benefits and impact, while the final
shortlisted options are subjected to a much more detailed analysis.

2.8.

The figure below outlines the option sifting process. The long lists of options have
initially been sifted on a mode-specific basis using TfL’s Strategic Assessment
Framework (SAF) which is aligned with the DfT’s Early Assessment and Sifting Tool
(EAST).

2.9.

The long list of public transport options was sifted to produce an interim long list of
ten options, which will be appraised in more detail in the next phase of work.
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Figure 2.1 Overview of option sifting process

Cost estimates
2.10.

An estimate of the capital and operational costs of all the long list options has been
presented. These costs have been produced to provide a means of comparing
between the options and will be re-visited and considered in a more thorough manner
once the short lists of options have been determined.

2.11.

Cost estimates for the highway options were undertaken in 2014 and reported in the
consultation document, ‘Report K - Cost Summary’. The costs presented outline an
estimate cost for construction including oncosts (e.g. design, general items,
overheads, profits and testing), permanent land acquisition, construction inflation
considerations and the demolition of Woolwich infrastructure where required
(including opportunity and risk) in a price range (low to high). An operation and
maintenance cost (including lifecycle) is also presented.

2.12.

These costs have been used as the basis of this new options appraisal, augmented
where necessary with an updated engineering estimate for some options where the
scope is different from the costs assumed in 2014.

2.13.

The public transport options have been subject to less previous work and cost
estimates have not been informed by engineering studies. Instead estimates of costs
have been taken from a number of sources including case studies of past
implemented schemes as well as relevant feasibility work undertaken on new
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infrastructure options, such as estimates considered by TfL for other Docklands Light
Railway (DLR) extensions or transit schemes. The prices exclude land costs beyond
the immediate crossing. The estimates include allowance for the cost of track, station
upgrades, depots, rolling stock, signalling and construction. Moreover, the costs
account for marginal additional infrastructure costs on river crossings, for example if a
bridge would need to be widened. Operational costs have also been calculated, by
considering the cost to run existing services, relative to the distances and frequency
of services proposed (and factored up to an annual profile).
2.14.

For the sake of comparability, all fixed crossings are assumed to have an opening year
of 2025 and a 4-year construction period.

2.15.

Given the above, the estimates of costs provided in the following section are
indicative and will be subject to further work as a shorter list of potential options
emerges.

2.16.

Capital and operating costs for all crossing options are presented consistently within
each project document, although the cost definitions between documents are not
the same. As summarised in Figure 2.2, for comparison of capital and operating costs
this report contains low and high cost estimates in 2013 prices excluding optimism
bias. Conversely, the business case documentation presents low and high cost
estimates in 2010 prices with optimism bias (66%) applied to land and infrastructure
costs.

2.17.

Costs have been consistently presented to the nearest 10m (up to a £200 million
threshold), to the nearest 25m (between £200-500 million) and to the nearest 50m
(over £500m). The threshold selected has been determined using the low end of a
cost range.
Figure 2.2 Summary of cost estimates
Highway capital cost
estimates

Public transport capital
cost estimates

Define a low and
high risk
contingency range

Adjust to common
price base

Public transport operating
cost estimates

Adjust for
construction
inflation

Option Assessment Report (2013 prices)
Adjust to
WebTAG price
base

Business Case (2010 prices)
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Apply optimism
bias

2.18.

For the sake of clarity, four separate cost ranges are presented for all options
presented. These are:
•

Capital and Operating – These are estimated real costs (2013 prices) for the
comparison of options. The costs include risk and net construction inflation but
do not include optimism bias.
Appraisal – These are estimated real capital costs (2010 prices) including 66%
optimism bias as employed within a WebTAG business case.
Outturn – These are nominal capital costs expressed in the prices of the
construction years, which may be more appropriate for business planning
purposes.

•
•

Early Assessment and Sifting Tool (EAST)
2.19.

Under the DfT’s WebTAG guidance for the sifting of a long list of potential options, it
is recommended that the DfT’s EAST, or a comparable alternative, is used to sift
down to the option short lists.

2.20.

This report assesses the long list of highway and public transport options against a list
of criteria as set out in the EAST guidance using TfL’s SAF tool.

Strategic Assessment Framework
SAF is a multi-criteria assessment tool, which scores projects against a series of criteria
relevant to a range of organisational goals and objectives. Each option is assessed using a
single input sheet and a standard scoring scale from -3 to +3 with an accompanying colour
range.
-3

Strong negative impact

-2

Moderate negative impact

-1

Slight negative impact

0

Neutral impact

1

Slight positive impact

2

Moderate positive impact

3

Strong positive impact

For each option assessed, the tool produces a series of reports including the fit against
wider transport objectives in the Mayor’s Transport Strategy, the contribution to TfL’s
Common Priorities, or specific reports related to sustainability or health impact
assessments.
SAF also produces a five cases report designed specifically for use as an EAST-comparable
tool, the outputs of which are included within this report. The strategic case scores are
calculated from a set of user-defined criteria that relate to the three core project
objectives. The economic case scores are calculated using the five headings – economic
growth, carbon emissions, socio-distributional impacts, local environment and well being –
with a selection of the positive and negative scoring criteria shown under each. Scores are
also produced for the management, financial and commercial cases.
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3

River crossing option locations
Overview

3.1.

A number of potential highway or multi-modal crossing locations along the River
Thames between the proposed Silvertown Tunnel and the Dartford Crossing have
been considered. Several factors need to be taken into account, including:
•
Property impacts, especially impacts on existing residential property and
community assets or infrastructure, and committed or planned residential
developments;
•
Environmental impacts, including impacts on nature reserves;
•
Access to the highway network;
•
Impacts on river navigation, because there is a right of navigation on the River
Thames for shipping as well as cruise ship berths further upstream;
•
Existing town centre locations;
•
Existing active industrial and distribution land;
•
Existing infrastructure; including essential sewage works and
operational/safeguarded wharves;
•
Protected open space; and
•
Safeguarded land.

3.2.

Figure 3.1 below illustrates these constraints and the identified options for crossing
locations. Large parts of the riverside in east London have constraints on one side, or
the other, or both, which would make the construction of a new river crossing
unacceptable in terms of property or environmental impacts.

3.3.

An initial assessment of the locations identified two promising locations for new river
crossings. These are (from west to east):
a)
Woolwich to North Woolwich at the existing Woolwich Ferry location; and
b)
Gallions Reach to Thamesmead, along the safeguarded alignment for a new river
crossing.

3.4.

Crossing options at these two locations were consulted on by TfL in 2012/13.
Subsequently, following suggestions from stakeholders, a third possible location was
added and consulted on by TfL in summer 2014:
c)
Rainham to Belvedere, running from the Marsh Way/A13 junction to the
northern end of Bronze Age Way.

3.5.

This section describes these three shortlisted locations and why they have been
considered as options for the location of new crossings.
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Figure 3.1 Plan of constraints along the Thames in east and southeast London impacting on crossing location
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Woolwich
3.6.

TfL initially considered Woolwich as a suitable location for a new crossing in the form
of a replacement vehicle ferry facility, but considered that the constraints associated
with this site – in particular the urban character of the neighbourhoods on either side
and the navigational constraint of the river itself – were such that it was not suitable
for a bridge or tunnel option. Thus in the 2012/13 public consultation, no bridge or
tunnel options were proposed.

3.7.

However, not all stakeholders agreed that this would necessarily be the case and felt
that options for bridges or tunnels should be revisited.

3.8.

For example, the following representations have been received encouraging the
consideration of options at Woolwich:
“It is considered that a more appropriate approach would be to relate any
further fixed crossing to the established orbital road network, which is much
better integrated with connecting routes and more directly linked to the main
areas of growth whilst also benefiting adjoining areas such as Bexley. In this
context, Woolwich as a potential location would appear to merit further
consideration, particularly in association with potential relief both at Blackwall
and Dartford through other fixed link proposals. Given that any crossing would
likely be a replacement for the Woolwich Ferry, it would be logical to look at
Woolwich closely” London Borough of Bexley, response to TfL consultation,
December 2012.
“Why was there no option to include a bridge, perhaps, at Woolwich to
replace the ferry there?” Gareth Bacon AM, question to the Mayor of London
in the London Assembly’s Mayor’s Question Time, January 2013.

3.9.

Given these views, TfL subsequently widened the assessment of options at
Woolwich to consider in more detail whether a bridge or tunnel option may be
feasible, and therefore the long list within this report widens the assessment to
include both bridge and tunnel options at Woolwich.

Gallions Reach
3.10.

Options for crossings at Gallions Reach have been considered as far back as the
County of London Plan in 1943, and land on either side of the river has been
safeguarded for a crossing for a number of years.

3.11.

The recent development of options at Gallions Reach has been informed by feedback
and suggestions from key stakeholders. For example, the following representations
have been received about the development of options at Gallions Reach:
“The major missing element in the package is the absence of a firm
commitment to a fixed link crossing at Gallions [Reach] to an acceptable
timescale.” London Borough of Newham, response to TfL consultation,
February 2012.
“If the Borough, and the Thames Gateway, are to develop in line with the
expectations of the London Plan, and if convergence is to be achieved, then
the long-term planning of the future fixed link at Gallions [Reach] needs to
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commence as part of this initial package of measures.” Royal Borough of
Greenwich, response to TfL consultation, February 2012.
“The Council welcomes replacement of the Woolwich Ferry with a new, more
reliable and capacious ferry at Gallions [Reach], closer to Bexley Borough.”
London Borough of Bexley, response to TfL consultation, February 2012.
3.12.

Accordingly, options for crossings at Gallions Reach have been considered, including
a new vehicle ferry as well as tunnel and bridge options. The precise alignment of a
potential Gallions Reach crossing continues to be reviewed in light of engineering
feasibility and development land impacts.

Belvedere
3.13.

In earlier phases of exploratory work on river crossings to link east and southeast
London, TfL did not include options between Belvedere and Rainham, partly because
it was considered to be located too far east to provide a reasonable alternative to the
Woolwich Ferry.

3.14.

Following feedback and suggestions from key stakeholders, the assessment of
options was widened to include crossing options between Belvedere and Beam Park.
For example, the following representations have been received about the
development of options at Belvedere:
“It is recognised that this option has been developed in consultation with the
Council and was born out of its wish to see other crossing locations
considered ... the Council is indicating strong support for the proposal subject
to further detailed investigation of the crossing’s impacts” London Borough of
Bexley, response to TfL consultation, September 2014.
“Our view is that the Belvedere crossing option should be built first as we
consider that this will have the most positive impact on achieving growth in
Barking and Dagenham” London Borough of Barking and Dagenham, response
to TfL consultation, October 2014.

3.15.

This assessment of crossings therefore includes options at Belvedere, in the form of
a ferry, bridge or tunnelled options. The precise alignment of a potential Belvedere
crossing continues to be reviewed in light of engineering feasibility, the impact on the
river and its wharves, and development land impacts.

3.16.

Figure 3-2 illustrates in red the three main crossing locations considered, as well as
the proposed Silvertown Tunnel in blue.

3.17.

It should be noted that while most active travel and public transport options are
considered in the context of how they can be provided on a multi-modal crossing,
heavy rail options cannot realistically be incorporated into a multi-modal crossing and
are therefore assumed to be in a deep bore tunnel. As such they are not significantly
constrained by the land uses above, and therefore some heavy rail options are
located outside the crossing locations illustrated.
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Figure 3.2 Plan of three main crossing locations considered
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4

Highway options
Introduction

4.1.

This section sets out the various options for highway crossings to the east of the
proposed Silvertown Tunnel.

4.2.

The reference case for the East of Silvertown project assumes that the Blackwall
Tunnel continues to function, with the addition of a Silvertown Tunnel immediately
adjacent connecting the Greenwich Peninsula with Silvertown. It is also assumed that
both the Blackwall Tunnel and the proposed Silvertown Tunnel would be subject to
user charging. The reference case does not include a Lower Thames Crossing as that
project is not confirmed and there are still significantly different alternative options,
but sensitivity tests will be undertaken.

4.3.

The locations are described in more detail below, including for each location how
stakeholders have supported the consideration of options at that location. The
options are presented by location from west to east. At each location, the order of
the options is consistent across the locations for the sake of clarity.

Woolwich crossing options
Renewal of the existing Woolwich Ferry
4.4.

The existing Woolwich Ferry is operated by TfL under a legal obligation dating from
1885. The current ferries and pier started service in 1963, over 50 years ago, and are
becoming increasingly difficult and costly to maintain, with enhanced risks of failures.

4.5.

TfL is planning a renewal of the existing ferry infrastructure to extend its operating
life. The existing pier infrastructure would be maintained and the current vessels
replaced with more efficient vessels of approximately the same capacity. Since the
working life of the current vessels is expected to come to an end in the mid 2020s,
this option will become the de facto Do-Minimum option if no new additional river
crossings are constructed before then. Furthermore, this option could provide an
interim solution if it were decided that the new river crossings should be constructed
at a later date in TfL’s investment cycle. However, opportunities for re-use of the
vessels would be desirable if such an investment were to have a short working life.
Replacement of the Woolwich Ferry

4.6.

One alternative option for the long-term maintenance of the Woolwich Ferry is to
completely replace the current marine and land infrastructure. Replacement
infrastructure could be constructed for a new vehicle ferry service on the existing
alignment.

4.7.

The existing service at Woolwich is a self-propelled ferry and a similar self-propelled
ferry could replace the existing service. Such craft have the capability to manoeuvre
freely and, in the case of the existing Woolwich ferries, turn in their own length.
Flexibility in manoeuvrability is functionally important in this relatively narrow and
busy reach of the River Thames.

4.8.

Boarding and alighting would be likely to use floating pontoons rather than the current
mechanically lifting linkspans. Connected to the land via a hinged bridge, pontoons
would float up and down with the tide; ferries would have ramps which would lower
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onto the pontoon to enable traffic to board and alight. Using the tide rather than
machinery to raise/lower the ramps would reduce energy consumption considerably.
4.9.

Replacing the ferry infrastructure would also provide an opportunity to re-examine
the arrangements for assembling vehicles waiting to board the ferry to avoid the
current situation of frequent congestion to the surrounding highway network at peak
times.

4.10.

The decommissioning of the existing ferry terminals at Woolwich could be a difficult
process with several unknown factors. The major constraint on programme would be
to ensure that the Port of London Authority (PLA) radar facility on the existing
northern lift tower is relocated and operational before demolition could begin.

4.11.

If new ferry infrastructure were built in the current location, the existing ferry service
would need to close for some time during the construction works for a new ferry,
possibly up to around two and a half years. If there was a requirement to keep
existing facilities open while new ones are constructed, pontoons might need to be
built upstream. This would put the new ferry operation closer to residential
properties on the southern side but by this means the existing ferry could remain in
service for at least part of the construction process. Alternatively, to reduce the
impact on local residents, the ferry could replicate the existing arrangements on the
eastern side; however this could entail a fairly lengthy closure of the ferry during
construction works.
Woolwich high-level bridge

4.12.

Options for a fixed (i.e. non-opening) bridge at Woolwich were assessed in a
Woolwich Crossing Report prepared by Atkins in April 2013. Due to the navigational
requirements of the Thames, the bridge would need to be a high-level bridge with an
air draft of around 50m across the navigational channel. Concept designs for a 230m
main span concrete box girder bridge were developed, since the required aviation
clearance for the nearby London City Airport rules out a cable stayed or arched
solution. As a result of the high level of the bridge and heavily constrained land on
either side, concept design employed a steep highway gradient of 8% on the
approach ramps, in excess of the recommended maximum gradient of 5% (Highways
Agency standard TD 9/93 ‘Highway link design’).

4.13.

The area around the Woolwich Ferry is heavily built up so even with very steep
gradients, there would be considerable impact on the urban area on both sides and
demolition of existing commercial and residential property would be required on both
sides of the river to accommodate the approach ramps.
Woolwich lifting bridge

4.14.

Lifting bridges were also considered as an option for a crossing at Woolwich. The
attraction of a lifting bridge is that the low-level position of the span could be
maintained at only around 15 metres above high water level. As a result the approach
ramps are less visually intrusive, easier to tie-in to transport networks on the
riverfront and require less land.

4.15.

Previous engineering feasibility studies undertaken for a lifting bridge at Woolwich
indicated that it would require a lifting span over navigational channel of at least
230m, which would be the largest in the world. The width of the span could be too
large for a Bascule bridge like Tower Bridge and therefore a vertical lifting mechanism
would be more suitable. Recent technological innovation includes the lifting bridge in
Botlek (Netherlands), which has two spans of 90m with a width of 50m (dual
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carriageway road and double track railway line), which are lifted 9,000 times per year.
The lifting mechanism is capable of closing or opening the span (31m height) in 90
seconds. However, there are no comparable examples of lifting bridges with a span in
the range of 200m or more, which the PLA advise would be necessary in this location,
as it lies between the Thames Barrier and a bend in the river.
4.16.

There are other factors which can affect the length and frequency of closures to let
ships pass. Previous work indicated that a lifting bridge at Woolwich (15m air draft)
would need to open for up to 15 vessels per day, including sailing yachts, tugs,
hopper barges, aggregate dredgers, and bulk vessels.

4.17.

The duration of opening would need to be agreed with the PLA because it is
dependent on the detailed operational procedures, but this would include an
allowance of time for shipping movements to be aborted in the event that the bridge
cannot be opened for shipping. For large ships this time could be well in excess of 20
minutes. Small crafts with masts higher than the bridge height (approx. 15m) will
generally not have such onerous requirements as large ships, because in an
emergency they could abort and drop anchor close to the crossing. For these craft, a
shorter opening time could potentially be achieved, subject to PLA agreement.

4.18.

The impact of only a 10-minute opening at peak times would be the formation of
long traffic queues on both approaches. Assuming a single lane with a capacity of
1,800 vehicles per hour a 300 vehicle queue could develop, which is far in excess of
the available queuing space. The experience of the current Woolwich Ferry
arrangements highlights the risk of queues blocking back into Woolwich roundabout
and the resulting impacts on all users of the A205 and A206 in Woolwich, and similar
disruption would occur in North Woolwich.

4.19.

The frequent closures of the bridge would affect the reliability of any bus services
using the crossing, as well as impacting on other local bus services in Woolwich and
North Woolwich affected by the traffic queues. There is a precedent for the impact of
brief closures at Tower Bridge, which carries three high frequency bus routes,
although the frequency and duration of closures is much lower in central London. It is
highly probable that TfL would seek to operate some cross-river bus services in spite
of the closures but the level (and quality) of public transport provided on a lifting
bridge would likely be lower than other types of fixed river crossing due to the
inherent unreliability of bus services subject to regular closures.
Woolwich highway tunnel

4.20.

Options for both immersed and bored tunnel alignments were assessed in a
Woolwich Crossing Report prepared by Atkins in April 2013. The evaluation of
potential alignments was subject to a number of physical constraints including the
existing Crossrail and DLR tunnel bores, Woolwich Foot Tunnel, North Kent rail lines,
and the local topography that rises on the south side of the river. As a consequence
of these constraints, the most plausible option identified was just to the west of the
existing ferry and foot tunnel; it was concluded that an immersed tunnel was more
feasible than a bored tunnel and thus options for a bored tunnel were not taken
further forward.

4.21.

An immersed tunnel along the preferred alignment would require several areas of land
to be acquired for permanent works and also for temporary sites for local road
diversions and construction work sites. The construction of the cut-and-cover
sections on either side would cause significant disruption and local environmental
impacts on both sides of the river. The immersed tunnel portals would require the
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permanent demolition of some industrial property although the impacts on
residential property would be much less significant than for a high-level bridge.
Is provision for public transport necessary in bridge/tunnel options?
TfL has always recognised the role that new crossings can play in providing public
transport connectivity between east and southeast London, despite the presence of
several new railway crossings between central London and Woolwich.
It is intended that a new bridge or tunnel would include a dedicated public transport
facility, at a minimum in the form of a bus lane, which could then also be shared with
HGVs (given the long climbs involved it is considered preferable for HGVs to be in the
inside lane if they might be slower moving than traffic in the bus lane).
While some public transport options would result in a single carriageway for general
traffic, a single carriageway highway bridge without any public transport provision, at a
minimum in the form of bus lanes, has not been considered further. It is considered an
essential requirement that public transport users should benefit from a reliable crossing
unaffected by road traffic congestion.
Further discussion of public transport options can be found in chapter 6.
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Crossing capacity: one lane or two?
The question of whether a crossing should provide capacity for one lane of general traffic or
two is an important one, and could be a key influence in the choice of crossing type, and the
type of public transport offer. The decision will have long-term consequences.
As noted in a report by the House of Commons Transport Committee in March 2015, there
is a history in the UK of costly estuarial crossings being built, and then the growth in
demand post-opening is such that further capacity is added at a later date, at a high cost.
This is true locally, where the crossings at both Blackwall and Dartford have been expanded
to increase capacity following opening.
The modelling of East of Silvertown crossing options suggests that with user charging, and
with other schemes providing congestion relief at Blackwall and Dartford, the peak flows on
the new crossings in any modelled scenario can just be accommodated in a single lane,
provided sufficient capacity exists at junctions at either end.
On the face of it, therefore, it would be much more cost effective to build only a single lane
for general traffic, and another for public transport, rather than two.
However this raises a key question as to whether that decision would be right for the long
term, given the anticipated life of the structure of over 100 years. The modelled future
crossing flows are at the upper limit of feasibility for a single lane in the busiest peak
direction in some scenarios. That would suggest that it would be prudent in fact to provide
two lanes to ensure that the flows can be adequately handled, to provide allowance for
traffic volumes to be underestimated, and for underlying growth in demand to travel in the
longer term.
However, unlike crossings such as Blackwall or Dartford, these locations are not directly
connected to the strategic road network on both sides. It is not expected that this will
change in the future, for example by a resurrection of the 1990s East London River Crossing
plan to link to the A2 at Falconwood, due to the severe environmental impacts of the link in
its previous guise, and the very high cost of tunnelling an alternative link. Therefore the
traffic implications in the local area of dual carriageway volumes of traffic using a new
crossing are not likely to be acceptable, and that traffic volumes on the crossing will need to
be managed if they exceed the demand that can be accommodated in one lane.
User charging provides a mechanism to manage traffic demand, by charging more to cross in
the peaks, for example, to ensure that the growth in demand to cross by vehicle is limited to
the volume which can be handled on the local road network. As flows grow to a point where
congestion is occurring at the crossing, charges can be raised to encourage more users to
switch to alternatives such as public transport, walking, cycling or retiming journeys to
quieter times.
The assumption is that the use of charging as a demand management measure is accepted,
such that peak demand will be capped at such a level that a second lane will not be required
in future, and that growth in cross-river demand over time would best be best served by
making more intensive use of the public transport links on the bridge, supported by charges
on private vehicular use, rather than adding further traffic capacity.
Without a commitment to road user charging to manage demand and to ensure that the
public transport provision grows to meet rising demand over time, then a second lane in
each direction would be needed. But that would have wider implications for congestion over
a wider area, or would require substantial traffic capacity upgrades on either side of the
crossing, and may damage the potential of the crossing to fulfil its objectives.
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Gallions Reach crossing options
Gallions Reach ferry
4.22.

A ferry at Gallions Reach would provide a link between Thamesmead on the south
side and Beckton on the north side of the river. The access roads would lie within the
corridor of land which has been safeguarded for provision of a river crossing in this
location.

4.23.

It is likely that efficiencies enabled by the implementation of a ferry facility in this
relatively unconstrained site would allow a vehicle carrying capacity of up to double
that currently offered by the Woolwich Ferry, with the ability to carry high-sided
HGVs. The new ferry assets would be expected to have a useful operating life of 30
years or more.

4.24.

Journey times across the Thames for a ferry at Gallions Reach would likely be similar
to the existing Woolwich Ferry. The approach roads would be marginally longer
compared with Woolwich, but would link in to the wider road network at locations
which better serve a majority of the traffic on the network seeking access to ferry
services. Accordingly, overall the relocation of the ferry to Gallions Reach would
reduce journey times for most users.

4.25.

Since construction of the ferry at Gallions Reach would take place some distance
from the existing service, continuity of service at Woolwich could be retained up until
the opening of the new service. A crossing at Gallions Reach would be further east
from the South Circular route than Woolwich, but would relieve Woolwich town
centre from some freight traffic, and the negative effects of queuing.

4.26.

A feeder route would be constructed from the A2016 on the south side. The 1
kilometre access road would have sufficient capacity to act as a ferry queuing facility
providing ‘in-line’ stacking space for all motorised users, and access to the ferry
terminal for buses. Dedicated space would also be made available on the north side
to ensure sufficient vehicle queuing capacity.

4.27.

An alternative to a self-propelled ferry in this location is a chain ferry (similar to those
at Torpoint and Poole). Chain ferries pull themselves along static cables/chains slung
across the river. The chains also guide the vessel along a pre-determined path and
into its terminal location, typically a slipway on the shore in line with the direction of
travel. As chain ferries cannot share the same path across the river, slipways would
need to be wide enough to accommodate the number of ferries provided.

4.28.

It is possible to build a chain ferry at Gallions Reach, although it would have greater
adverse environmental impacts, particularly on the foreshore, than a self-propelled
ferry. It would be cheaper to operate compared with self-propelled ferries, as chain
ferries can be operated with fewer staff and are more energy-efficient. The weight of
the chains keeps them on the river bed and means that they pose no hazard to deep
draft vessels.
Gallions Reach high-level bridge

4.29.

The Woolwich Ferry could also be replaced by a fixed link crossing using the
safeguarded route alignment between Gallions Reach and Thamesmead. A bridge at
Gallions Reach would broadly follow the route of the previously proposed road
crossings at this location, linking the A2016 Western Way in Thamesmead with the
A1020 Royal Docks Road. However, the bridge and its connections to the road
network would be smaller in scale than under the previous Thames Gateway Bridge
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proposal, because TfL is also progressing a crossing at Silvertown to provide a
resilient alternative to the Blackwall Tunnel.
4.30.

If a bridge at this location is selected, further more detailed work would be
undertaken to establish the most cost effective detailed alignment and highway
connections. Concept designs for a 256m main span concrete box girder bridge have
been developed. Due to the navigational requirements of the Thames, the bridge
would need to be a high-level bridge with an air draft of around 50m in the
navigational clearance channel, requiring significant approach ramps to reach this
height.

4.31.

There are further constraints as a result of the proximity of the crossing alignment to
London City Airport. The Flight Protection Surface (FPS) is a safety zone intended to
offer an adequate margin, including anticipated lateral deviations, during the climb out
phase of missed approach and emergency procedures. A bridge at Gallions Reach
would lie within 20m of the FPS but would not intrude into it under normal
circumstances. The proposed bridge also lies within the City Airport Public Safety
Zone (1 to 100,000 risk contour). This area is subject to a general presumption against
most types of development, although public open space with low intensity is
permissible (see DfT Circular 01/2010).

4.32.

For the proposed bridge concept, highways alignments have been developed to tie in
to the existing road network at Western Way to the south. At the north end, designs
using the safeguarded corridor tie into the Eastern Gateway Grade Separation Bridge
for the Royal Docks Road.
Gallions Reach lifting bridge

4.33.

The design of the lifting bridge would be similar to Woolwich, requiring a main span of
around 250m width, a low-level position of the span of around 15 metres above high
water level, and 50m navigational clearance of the span when raised. Again, this is a
very challenging scale for an opening bridge, would impact upon the navigability of
the Thames, and it is not considered viable by the PLA.
Gallions Reach tunnel

4.34.

The option of constructing a tunnel between Gallions Reach and Thamesmead has
also been considered. The initial engineering feasibility work concluded that an
immersed tunnel would be more cost-effective than a bored tunnel in this location
and would be deliverable in terms of its impacts on the environment and river
operations.

4.35.

Similar to the bridge option, it has been assumed that the tunnel would provide
capacity for one lane of general traffic in each direction and one lane reserved for
public transport. The feasibility of tunnels to carry a single lane plus hard shoulder in
each direction was considered but the cost saving is very marginal and this option
would not allow for a public transport priority lane.
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Belvedere crossing options
Belvedere ferry
4.36.

The provision of a ferry service at Belvedere is considered to be a technically viable
option. An initial feasibility study concluded that either a propeller or chain ferry
could be operated at this location. Initial estimates suggest that a chain ferry would
have a lower outline cost than the propeller driven ferry.

4.37.

The operating pattern would be relatively similar to that of the Woolwich Ferry. An
assessment of vessel types highlighted that with a capacity of between 46 passenger
car units (PCUs) and 90 PCUs the average boarding and alighting time for users would
be between 5 and 13 minutes. It should also be considered that a propeller driven
ferry would be expected to have a longer turnaround period than a chain ferry of the
same capacity.
Belvedere high-level bridge

4.38.

The bridge would extend the existing local road network across the river. It would be
assumed to carry one lane in each direction for general traffic and one reserved for
buses and HGVs, although other public transport options are considered later in this
report. The main bridge structure would be about 2,100 metres long.

4.39.

As a starting point, the required navigational clearances have been assumed to be the
same as those required at Gallions Reach, which is approximately 6 kilometres
upstream. However, there is ongoing dialogue with the PLA which suggests that a
longer span would be necessary due to the proximity of active piers. The site is far
enough from London City Airport for the flight path not to present a constraint to any
form of bridge or bridge construction.

4.40.

Three types of bridge could be constructed at Belvedere: cable-stayed, concrete box
girder or steel arch.

4.41.

A cable-stayed bridge is likely to have the lowest cost and risk profile. The box girder
bridge would require a higher alignment and the arch bridge is technically more
complex. The land required would create some disruption to some existing
businesses.

4.42.

The logical points of connection to the existing highway network are: Marsh Way
junction on the A13 at the eastern end of the Dagenham Ford Motor Works site,
which provides a grade separated junction with the A13, and Picardy Manorway (B253)
/ Bronze Age Way (A2016) roundabout (the “Belvedere Cob”). It is possible to
accommodate a 5% gradient on the north side of the bridge, although it may be
necessary to exceed this gradient by a small margin in order to tie into the junctions
at ground level at either end.
Belvedere lifting bridge

4.43.

A lifting bridge has been included as an option at Belvedere for the sake of fair
comparison. However, it should be considered that no outline feasibility work has
been undertaken and it is likely that a lifting bridge at this location is simply
implausible. Given the navigational clearances of over 300m required at this location,
the length of span exceeds any existing example bridge by a very large margin. The
frequency of longer closures (20 minutes) for large vessels would also be much more
frequent at this location since it lies downstream of several busy wharves such as the
Ford terminal nearby at Dagenham.
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Belvedere tunnel
4.44.

Several stakeholders responding to the summer 2014 river crossings consultation
expressed a preference for a tunnel between Belvedere and Dagenham to be
considered. Initial feasibility work identified that either a bored or immersed tunnel
would be technically feasible at this location.

4.45.

The bored tunnel option would be of a similar design to the tunnel currently
proposed at Silvertown, with twin bores of around 12m diameter and cross passages
located at 100m intervals. The immersed tube tunnel option would be constructed
with a width of 25.1 metres and height of 10.6 metres to accommodate a dual
carriageway. The maximum gradient adopted for the bored tunnel is 3.5% and 3% for
the immersed tube tunnel.

4.46.

Similar to the bridge option, it has been assumed that the tunnel would provide
capacity for one lane of general traffic in each direction and one lane reserved for
public transport.
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Summary of highway options
4.47.

The full long list of potential highway river crossings is summarised in Table 4.1. The
summary output of the SAF is subsequently presented for each option in turn.
Table 4.1 Summary of highway long list options
Location

Woolwich

Gallions Reach Thamesmead

Belvedere Rainham

4.48.

Option

Description

Woolwich Ferry renewal

Replacement of the Woolwich Ferry vessels

Woolwich Ferry
replacement

Replacement of the Woolwich Ferry vessels and
infrastructure with a higher capacity service at the
same location

Woolwich bridge

High-level bridge between North Woolwich and
Woolwich

Woolwich lifting bridge

Low-level lifting bridge between North Woolwich
and Woolwich

Woolwich immersed
tunnel

Immersed tunnel between North Woolwich and
Woolwich

Gallions Reach ferry

Replacement of the Woolwich Ferry with a new
ferry service between Gallions Reach and
Thamesmead

Gallions Reach bridge

High-level bridge between Gallions Reach and
Thamesmead

Gallions Reach lifting
bridge

Low-level lifting bridge between Gallions Reach
and Thamesmead

Gallions Reach
immersed tunnel

Immersed tunnel between Gallions Reach and
Thamesmead

Gallions Reach bored
tunnel

Bored tunnel between Gallions Reach and
Thamesmead

Belvedere bridge

High-level bridge between Rainham and
Belvedere

Belvedere lifting bridge

Low-level lifting bridge between Rainham and
Belvedere

Belvedere immersed
tunnel

Immersed tunnel between Rainham and
Belvedere

Belvedere bored tunnel

Bored tunnel between Rainham and Belvedere

The option of providing two new river crossings east of the proposed Silvertown
Tunnel has also been proposed. However, for the purpose of option shortlisting each
option is considered independently in the first instance.
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Assessment of options
4.49.

This section looks at the options set out above in more detail and presents the
outputs of the SAF, summarising the ways in which each proposal meets the scheme
objectives.

4.50.

There are several operational elements that are the same for each option and these
are as follows:
•
•
•

•
•

•

TfL is proposing to charge traffic at all new river crossings to ensure that
demand remains within manageable limits and to help fund the new
infrastructure.
It is assumed that the hours of operation of ferry services would be similar to
the current Woolwich Ferry.
Any infrastructure at Gallions Reach is assumed to serve as a replacement to
the existing Woolwich Ferry, with the design of a new crossing based on the
principal objective of serving a similar function as the Woolwich Ferry with its
use being primarily by local traffic. Any infrastructure at Belvedere is assumed
to be too far from Woolwich Ferry to serve as a replacement, and therefore
would be provided in addition to the crossing at Woolwich.
The bridge or tunnel options would consist of one lane for general traffic and
dedicated provision for public transport.
The options proposed at Gallions Reach can be contained within the
safeguarded area of land. No land is safeguarded for a crossing at Belvedere and
further work would be required to identify the land requirements for a link at
this location.
Unless otherwise specified, the options at each location are assumed to share
the same proposed tie-ins. Further feasibility work will be undertaken to assess
the details of transport network tie-ins for a shorter list of options.
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Woolwich Ferry
renewal

Renewal of the existing Woolwich Ferry infrastructure and vessels

Description of
option

This option would see the existing pier infrastructure retained, although in light
of its age an enhanced maintenance regime may be necessary. The vessels would
be replaced with vehicles of the same capacity. The estimated capital cost of the
new vessels is around £10-20m.
Due to advances in maritime vehicle technology, the new vessels could be
expected to offer some efficiency savings in terms of maintenance and
propulsion. This option is potentially cost-neutral or cost-positive over the life
of the vessels if a reduction in operating costs can be achieved.

Costs (£m,
rounded)

Capital

10-20

Operating/Year

5-6

Appraisal

10-20

Outturn

10-20

Impacts

This option would result in no significant impacts in terms of capacity, journey
times, operations or the environment compared to the existing Woolwich Ferry.

Conclusion

This option does not meet the core objectives related to growth, connectivity
and resilience, and does not address the existing issues and concerns with traffic
congestion and queuing for the ferry in Woolwich town centre and the use of
narrow roads by large vehicles. It is, however, the most deliverable option in the
short-term. The renewal of the Woolwich Ferry could be a viable option in the
short-term, and could be the preferred option for the medium-term in the event
that other options are not taken forward for any reason.
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Woolwich Ferry
replacement

Replacement of the Woolwich Ferry with a higher capacity service

Description of
option

Replacement infrastructure could be constructed for a new vehicle ferry service
on the existing alignment. Such a replacement Woolwich Ferry could be expected
to offer up to around 30% more capacity than the existing ferry, and would
improve operation and reliability. The concept for the replacement ferry involves
floating pontoons connected to the existing slipway infrastructure. A new ferry is
also likely to have the ability to carry high-sided HGVs.

Costs (£m,
rounded)

Capital

100-150

Operating/Year

4-5

Appraisal

160-240

Outturn

140-200

Impacts

This option would provide a small capacity increase, resulting in slightly
improved cross-river journey times and capacity. There would be a localised
change in traffic flows in adjacent areas since all traffic flows would continue to
access the ferry infrastructure via the existing routes.
The construction impact of this option on existing users would be relatively
severe if the existing ferry service were to be closed to enable construction of
the new pontoons. This option has relatively little impact on the river
environment, being similar to the current facility.

Conclusion

Due to its relatively low capacity and restricted operation, a replacement ferry at
Woolwich would not provide significant benefits in terms of local connectivity,
improved resilience or supporting growth. Furthermore, this option does not
address existing issues and concerns with traffic congestion and queuing for the
ferry in Woolwich town centre.
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Woolwich highlevel bridge

High-level bridge between Woolwich and North Woolwich

Description of
option

A concept design was prepared for a concrete box girder bridge with a 230m
main span and air draft of 50m at high tide. It would link the A117 Albert Road
on the north side with the A205 John Wilson Street in Woolwich town centre.
The bridge would require the demolition of numerous homes and other
properties on either side of the river.

Costs (£m,
rounded)

Capital

275-625

Operating/Year

0.5

Appraisal

425-1,025

Outturn

350-825

Impacts

Construction of the proposed bridge within a densely built-up area would have a
very significant adverse effect on the local environment during the construction
period, which would need to be mitigated. The high-level bridge structure in the
middle of an urban area is likely to have a permanent adverse impact on the
urban realm and townscape in the immediate vicinity of the bridge.
The construction of the bridge within a built-up area would also result in
negative environmental impacts, particularly air quality and noise, on several
approach roads including around Woolwich town centre, and within North
Woolwich.

Conclusion

The provision of a fixed link crossing at Woolwich would provide improved
connectivity through additional cross-river capacity and network resilience with
24/7 availability. However, the connectivity benefits of the bridge would be
partially constrained by being constructed in a built-up area where the road
network is unsuited to handling increased volumes of traffic, particularly in North
Woolwich.
Additionally, this option scores very poorly in terms of environmental impacts as
well as cost, finance and deliverability.
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Woolwich lifting
bridge

Low-level lifting bridge between Woolwich and North Woolwich

Description of
option

The rationale for a lifting bridge at Woolwich would be to create a lower level
bridge that can be accommodated without significant environmental and
property demolition impacts on Woolwich town centre. The concept design
envisages a low-level lifting bridge with an air draft of only 15m at high tide, with
the central span lifting to navigational clearance of 50m. It would link the A117
Albert Road on the north side with the A205/A206 roundabout in Woolwich
town centre.

Costs (£m,
rounded)

Capital

300-675

Operating/Year

1

Appraisal

450-1,075

Outturn

400-900

Impacts

The low-level lifting bridge would provide a fixed link between the A205 and
A206 in Woolwich and the Royal Docks. Yet while the Woolwich lifting bridge
would provide a river crossing that is operational 24/7, in order to let ships pass
it would be subject to frequent closures to traffic of up to 20 minutes. The
resulting queues of traffic would lead to frequent severe local congestion, and
would exacerbate air quality and noise impacts on both sides of the river. There
is a high risk that the impacts on shipping would not be acceptable to the PLA.
Construction of the proposed bridge within a densely built-up area would have a
very significant adverse effect on the local environment during the construction
period. The lifting bridge structure would have little impact on the local
townscape, although the potential environmental impacts of waiting traffic are
severe.

Conclusion

This option fits fairly well with the strategic objectives, as the provision of a fixed
link crossing at Woolwich would provide improved connectivity through
additional cross-river capacity and network resilience with 24/7 availability.
However it scores very poorly on deliverability, as it has a number of very
significant risks including the impact on shipping, the technical feasibility of a
lifting bridge with this span and the local environmental impacts that could occur
as a result of queues due to frequent closures.
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Woolwich
highway tunnel

Immersed tunnel between Woolwich and North Woolwich

Description of
option

The study of potential tunnel alignments at Woolwich identified that, subject to
numerous physical constraints, an immersed tunnel to the west of the existing
ferry piers would be the most plausible tunnelled solution. The concept design
would link into the A1020 roundabout to the west of the existing North
Woolwich pier and to the A205 on the south side. This option has a very high
estimated capital cost including significant land acquisition costs.

Costs (£m,
rounded)

Capital

650-1,450

Operating/Year

4-5

Appraisal

1,050-2,450

Outturn

800-1,900

Impacts

The immersed tunnel would provide a fixed link between the A205 and the Royal
Docks. Owing to the length of the southern approach, the tunnel would not
connect directly to the A206, which in turn feeds the growth areas along the
south bank of the Thames. The tunnel would link to the A1020 roundabout and
Connaught Crossing on the northern side, which means that traffic accessing the
A406 would require a detour through the Royal Docks but would avoid the single
carriageway A117.
Construction of the proposed tunnel portals within a densely built-up area
would have a very significant adverse effect on the local environment both during
and after the construction period. The tunnel would require the demolition of
several properties for its construction.

Conclusion

This option fits fairly well with the strategic objectives, as the provision of a fixed
link crossing at Woolwich would provide improved connectivity through
additional cross-river capacity and network resilience with 24/7 availability.
However, the option scores very poorly on cost, funding, environmental and
deliverability grounds, due to the very significant impacts and costs associated
with tunnel construction within a dense urban area.
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Gallions Reach
ferry

New ferry facility between Gallions Reach and Thamesmead

Description of
option

Replacement infrastructure for a new vehicle ferry service could be constructed on
the safeguarded alignment for a crossing between Gallions Reach and Thamesmead. It
is assumed that two ferries would operate between a terminal located east of Atlantis
Ave on the northern side and a terminal located west of the Tamesis Point site on the
southern side. There could be passive provision for a third ferry. The ferries would
have a maximum length of 80m and would have the capacity to carry 90 cars in 6
lanes with a passenger lounge for pedestrians and cyclists on one side of the vessel.

Costs (£m,
rounded)

Capital

140-220

Operating/Year

4-5

Appraisal

225-375

Outturn

180-290

Impacts

This option would provide a new connection between Thamesmead and the Royal
Docks, linking into the A2016 Western Way to Royal Docks Road, connecting
development south of the Royal Docks and the North Circular. The ferry would
replace the existing Woolwich Ferry and there would a marginal loss of highway
connectivity to some existing users. The construction of new slipways would have an
impact on the ecology of the river bed and river bank. Once operational the ferry
would be expected to have a positive noise and air quality impact by drawing river
crossing traffic away from densely built-up areas.

Conclusion

This option has a moderately beneficial impact on the strategic objectives, as the
Gallions Reach Ferry would offer around 100% more capacity than the existing
Woolwich Ferry and would be well located to serve key growth areas. Introducing a
ferry at this location would improve resilience due to additional space for waiting
vehicles to queue (reducing the impacts of queuing vehicles in Woolwich town
centre), provide cross-river links for areas of poor current connectivity and promote
economic development through improved access to employment and labour markets.
Consultation suggests this option does not enjoy public support.
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Gallions Reach
high-level bridge

High-level bridge between Gallions Reach and Thamesmead

Description of
option

A concept design for a high-level bridge has been prepared for a concrete box
girder bridge with a 256m main span and air draft of 50m at high tide. Land has
been safeguarded for this alignment, and feasibility design work has shown that
the significant constraints relating to navigational clearance and London City
Airport operations can be addressed.

Costs (£m,
rounded)

Capital

250-400

Operating/Year

0.5

Appraisal

425-675

Outturn

325-525

Impacts

This option would provide a fixed link connection between Thamesmead and the
Royal Docks, linking into the A2016 Western Way to Royal Docks Road,
connecting development south of the Royal Docks and the North Circular. The
bridge would replace the existing Woolwich Ferry but it is estimated that the vast
majority of existing ferry users would have quicker journeys with the bridge.
Although the bridge would be constructed in the safeguarded alignment there
would some adverse impacts affecting local residents and river ecology. The
bridge would have an adverse impact on the urban realm and townscape in the
immediate vicinity of the crossing. Once operational, there would be localised
traffic and air quality impacts requiring mitigation.

Conclusion

The provision of a fixed link crossing at Gallions Reach has a good fit with the
strategic objectives as it would provide vastly improved connectivity and network
resilience, and significantly improve access from Thamesmead to employment
areas north of the river, helping to support growth in east London. Mitigation
would be required for local traffic impacts and to reduce the impact of the
elevated structure on the local community.
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Gallions Reach
lifting bridge

Low-level lifting bridge between Gallions Reach and Thamesmead

Botlek lifting Bridge, Netherlands (image: Vienna Consulting Engineers GmbH)

Description of
option

A concept design for a low-level lifting bridge with an air draft of only around 15m at
high tide, with a central lifting span(s) has been considered.
While a Gallions Reach lifting bridge would provide a river crossing that is operational
24/7, in order to let ships pass it would be subject to frequent closures of 5-10
minutes (up to 15 times per day) for small vessels and infrequent closures of 20
minutes or more for larger ships. Public transport services using the crossing would be
severely impacted by closures; DLR is unlikely to be viable on an opening bridge.

Costs (£m,
rounded)

Capital

300-675

Operating/Year

1

Appraisal

450-1,075

Outturn

400-900

Impacts

This option would provide a fixed link connection between Thamesmead and the
Royal Docks, linking into the A2016 Western Way to Royal Docks Road, connecting
development south of the Royal Docks and the North Circular. The bridge would
replace the existing Woolwich Ferry but it is estimated that the vast majority of
existing ferry users would have quicker journeys with the bridge.
Construction of the bridge would have a small impact on adjacent communities
although the worksites can be contained within safeguarded land. Once operational,
there would be localised traffic and air quality impacts requiring mitigation.
There is a high risk that the impacts on shipping would be unacceptable to the PLA.

Conclusion

The option of a lifting bridge would largely meet the core objectives of growth,
connectivity and resilience, while the scale of the bridge would be more urban in
character and have less of a visual impact than a high-level bridge. The key difficulties
of a lifting bridge relate to the acceptability of structures in the river given the impact
on shipping, the frequency and duration of closures, requiring significant traffic
queuing areas and affecting public transport provision, and the very considerable risks
associated with building such a long lifting span, of which there are no examples of
this scale anywhere in the world, so its deliverability score is very poor.
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Gallions Reach
immersed tunnel

Immersed tunnel between Gallions Reach and Thamesmead

Description of
option

Early feasibility work has highlighted that the crossing could be in the form of
an immersed tunnel with approach ramps constructed in cut-and-cover
sections within the safeguarded alignment.

Costs (£m,
rounded)

Capital

400-625

Operating/Year

4-5

Appraisal

650-1,050

Outturn

550-800

Impacts

The transport impacts of the tunnel are essentially the same as the bridge at
this location. The tunnel approaches could be accommodated within the
safeguarded area, and the tunnel would have a lower impact on the value of
land for residential development than the bridge.
The environmental impact in the river during construction would be greatest in
this option, requiring careful planning to minimise the impacts on marine life,
although longer term impacts on the river and on the visual impact of the
crossing would be better than bridge options. Once operational, there would be
localised traffic and air quality impacts requiring mitigation.

Conclusion

The provision of a fixed link crossing at Gallions Reach meets the strategic
objectives well, as it would provide vastly improved connectivity and network
resilience, and significantly improve access from Thamesmead to employment
areas north of the river. The more negative aspects of this option relate largely
to its high cost and impact on the local environment during construction. There
would be a need to mitigate local traffic impacts.
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Gallions Reach
bored tunnel

Bored tunnel between Gallions Reach and Thamesmead

Description of
option

A bored tunnel could consist of twin bores, each with a diameter of around 12m
and cross-passages at intervals of 100m.

Costs (£m,
rounded)

Capital

475-750

Operating/Year

4-5

Appraisal

800-1,250

Outturn

650-1,000

Impacts

The transport impacts of the tunnel are essentially the same as the bridge at this
location. The tunnel approaches could be accommodated within the safeguarded
area, and the tunnel would have a lower impact on the value of land for
residential development than the bridge.
The construction of the bored tunnel option would have much less impact on
river ecology than the immersed tunnel. Other localised construction impacts
would be similar. Once operational, there would be localised traffic and air
quality impacts requiring mitigation.

Conclusion

As with the immersed tunnel option, the provision of a tunnelled crossing at
Gallions Reach would provide vastly improved connectivity and network
resilience, and significantly improve access from Thamesmead to employment
areas north of the river. The bored tunnel would have fewer effects on the river
during construction than the other options at this location, but scores very
poorly on cost and funding, as this option has a very high cost.
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Belvedere ferry

Ferry between Rainham and Belvedere

Description of
option

Early feasibility work has suggested that either a chain ferry or a propeller driven
ferry could operate between Belvedere and Rainham. Several potential pier
locations and access routes on either side of the river were identified. It is
assumed that two ferries would operate but there could be passive provision for
a third ferry. The vessels could be similar to those proposed at Gallions Reach,
namely a maximum length of 80m and with the capacity to carry 90 cars in 6
lanes with a passenger lounge for pedestrians and cyclists on one side of the
vessel.

Costs (£m,
rounded)

Capital

90-150

Operating/Year

4-5

Appraisal

160-250

Outturn

120-200

Impacts

This option would provide local links between housing and employment on both
sides of the river. This option would not provide a reasonable replacement for
the Woolwich Ferry given the distance between the locations. The construction
of new slipways would have an impact on the ecology of the river bed and river
bank. If a chain ferry were selected, this would have further environmental
impacts on the river bed. The local noise and air quality impacts are likely to be
mixed with localised increases and decreases in traffic levels.

Conclusion

The impact of a new ferry at Belvedere on the strategic objectives is slightly
positive, as it would improve connectivity and network resilience in outer east
London, providing highway access for businesses in North Bexley and London
Riverside. However the benefits are very slight, are unlikely to have any
significant development impact, and relative to the cost represent poorer value
for money than fixed link options. Consultation suggests this option does not
enjoy public support.
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Belvedere highlevel bridge

High-level bridge between Rainham and Belvedere

Description of
option

Initial feasibility work has shown that a cable-stayed bridge would likely be the
preferred type of bridge at this location. The total bridge structure would be
about 2,100m long and the air draft would need to be 50m at high tide for river
navigation. No land has been safeguarded for a crossing at this location, and
initial feasibility work indicates that the proximity of several working piers might
lead to an exceptionally long bridge span to ensure safe navigational clearance
(not included in the above cost estimate).

Costs (£m,
rounded)

Capital

300-550

Operating/Year

0.5

Appraisal

550-950

Outturn

400-725

Impacts

This option would provide a fixed link connection between housing and
employment in Belvedere and Rainham, and would provide improved access to
the strategic road network for businesses in Bexley. The new bridge at Belvedere
would not serve as a replacement to Woolwich Ferry but provide an additional
local river crossing.
Bridge construction would have some adverse impacts affecting local businesses
and river ecology. Once operational, there would be localised traffic and air
quality impacts requiring mitigation.

Conclusion

This option has a good fit with the strategic objectives, as it would provide vastly
improved connectivity and network resilience, and significantly improve highway
access between housing and businesses in North Bexley and London Riverside.
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Belvedere lifting
bridge

Low-level lifting bridge between Rainham and Belvedere

Description of
option

An alternative bridge design at this location would consist of a low-level bridge
with 15m air draft at high, with a central lifting span (up to 50m). This bridge
would have a high upfront capital cost, which is likely to be in the region of £300675m and annual operating costs of £1m.
While a Belvedere lifting bridge would provide a river crossing that is operational
24/7, it would be subject to relatively frequent closures. At this location on the
river there would be regular large ships accessing several working piers, which
could require closures of up to 20 minutes. This would make it difficult to
provide public transport on the crossing.

Costs (£m,
rounded)

Capital

300-675

Operating/Year

1

Appraisal

450-1,075

Outturn

400-900

Impacts

This option would provide a fixed link connection between housing and
employment in Belvedere and Rainham, and would provide improved access to
the strategic road network for businesses in Bexley. The new bridge at Belvedere
would not serve as a replacement to Woolwich Ferry but provide an additional
local river crossing.
Construction of the bridge would have a small impact on adjacent businesses
(mainly industrial in nature). Once operational, there would be localised traffic
and air quality impacts requiring mitigation.
The impacts on shipping could be significant, and the impacts are unlikely to be
acceptable to the PLA.

Conclusion

The option of a lifting bridge would largely meet the core objectives of growth,
connectivity and resilience, while the scale of the bridge would be more urban in
character. The key difficulties of a lifting bridge relate to the impact on shipping,
the frequency and duration of closures, requiring significant traffic queuing areas
and affecting public transport provision, and the very considerable risks
associated with building such a long lifting span, of which there are no examples
of this scale anywhere in the world, so its deliverability score is very poor. It is
possible that it is not possible to build an opening bridge which is capable of
meeting the spans required to protect the wide navigational channel and access
to the adjacent working wharves.
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Belvedere
immersed tunnel

Immersed tunnel between Rainham and Belvedere

Description of
option

Early feasibility work has highlighted that a crossing in this location could be in
the form of an immersed tunnel with approach ramps constructed in cut-andcover sections. This would be of a similar design to that proposed for Gallions
Reach.

Costs (£m,
rounded)

Capital

350-625

Operating/Year

4-5

Appraisal

600-1,100

Outturn

475-850

Impacts

The transport impacts of the tunnel are essentially the same as the bridge at
this location. While there is no safeguarded alignment for this option, its
construction would require the loss of some industrial land.
The environmental impact in the river will be greatest in this option and some
environmental mitigation may be required. Once operational there would be
localised traffic and air quality impacts requiring mitigation.

Conclusion

The provision of a fixed link crossing at Belvedere would provide vastly
improved connectivity and network resilience, and significantly improve
highway access for businesses in North Bexley and London Riverside. The
largest drawback of this option is its high cost.
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Belvedere bored
tunnel

Bored tunnel between Rainham and Belvedere

Description of
option

Initial feasibility work indicates that an alternative tunnel option could be
accommodated within the desired alignment. This would consist of twin bores,
each with a diameter of around 12m and cross-passages at intervals of 100m. No
detailed feasibility work has been undertaken, but indicative costs are derived
from the Gallions Reach work (+20%).

Costs (£m,
rounded)

Capital

550-900

Operating/Year

4-5

Appraisal

950-1,500

Outturn

750-1,150

Impacts

The transport impacts of the tunnel are essentially the same as the bridge at this
location. While there is no safeguarded alignment for this option, its construction
would require the loss of some industrial land.
The construction of the bored tunnel option would have much less impact on
river ecology than the immersed tunnel. Other localised construction impacts
would be similar. Once operational, there would be localised traffic and air
quality impacts requiring mitigation.

Conclusion

The provision of a fixed link crossing at Belvedere would provide vastly improved
connectivity and network resilience, and significantly improve highway access for
businesses in North Bexley and London Riverside. The largest drawback of this
option is its high cost.
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List of highway options
4.51.

The full long list of potential highway river crossings is summarised in Table 4.2
below. The rationale for including or rejecting each option in the interim list is also
summarised.
Table 4.2: Summary of highway long list options
Option

Woolwich Ferry
renewal

Interim
short list?

Yes

Est capital
cost (£m)*

£10-20m

Est net
operating
cost
(£m/year)*

Key rationale for inclusion

~£6m

This could be implemented as a
short-term measure, but should
be considered out of scope for
this study of longer term provision
Not preferred as a long-term
solution, but could be a more
affordable option should powers
not be gained for a longer term
solution

Woolwich Ferry
replacement

No

£100-150m

£4-5m

Woolwich highlevel bridge

No

£275-625m

£0.5m

Woolwich lowlevel lifting bridge

No

£300-675m

£1m

Woolwich
immersed tunnel

No

£6501,450m

£4-5m

Gallions Reach
ferry

No

£140-220m

£4-5m

This option has significant local
benefits but no political support

Gallions Reach
high-level bridge

Yes

£250-400m

£0.5m

This option meets the strategic
objectives and has strong support

Gallions Reach
low-level lifting
bridge

No

£300m675m

£1m

This option faces exceptional
deliverability risks

All of the fixed link crossing
options at Woolwich are rejected
on the grounds of cost and
deliverability. The options would
entail very significant
environmental impacts and the
demolition of property

Gallions Reach
immersed tunnel

Yes

£400-625m

£4-5m

The immersed tunnel has similar
transport benefits to a bridge.
While it is likely to be more
expensive than a bridge, it has
fewer impacts on adjacent local
communities and development
sites

Gallions Reach
bored tunnel

No

£475-750m

£4-5m

Rejected in favour of the more
cost-effective immersed tunnel

£4-5m

This option has some localised
connectivity benefits but the same
disadvantages as the other ferries
(high operational costs for low

Belvedere ferry

No

£90-150m
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capacity, not suitable for public
transport, little resilience)
Belvedere highlevel bridge

Yes

£300-550m

£0.5m

This option meets the strategic
objectives and has strong support

Belvedere lowlevel lifting bridge

No

£300m675m

£1m

This option faces exceptional
deliverability risks

Belvedere
immersed tunnel

Yes

£350-625m

£4-5m

The immersed tunnel has similar
transport benefits to a bridge. Due
to a number of physical
constraints on bridge design at this
location the immersed tunnel
needs to be considered in spite of
its high cost

Belvedere bored
tunnel**

No

£550-900m

£4-5m

Rejected in favour of the more
cost-effective immersed tunnel

*Rounded 2013 prices; excluding optimum bias and future inflation but including marginal additional infrastructure
costs, risk and net construction inflation.
**Costings inferred based on other costing calculations and crossing lengths

4.52.

Based on the work undertaken so far, it is the immersed tunnel options that should
be included in the short list at both Gallions Reach and Belvedere. The environmental
impacts of construction are manageable in these locations, and the immersed tunnel
can be delivered at a significantly lower cost than the bored tunnel option.

4.53.

The choice of fixed link crossing type between high-level bridge or immersed tunnel is
not essential for the next phase of transport modelling work. Further work will be
undertaken in parallel to understand the engineering constraints, environmental
impacts and potentially land/property constraints before preferred options are
selected.
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Active travel options
Introduction

5.1.

There are currently two pedestrian and cycle river crossings located at Woolwich in
the form of the Woolwich foot tunnel and the Woolwich Ferry. The Woolwich foot
tunnel has recently been refurbished and will be available in the future under all
options. There are currently no additional pedestrian or cycle crossings to the east of
Woolwich.

5.2.

TfL is investing heavily in walking and cycling in London. However, new walking and
cycle routes across the Thames in east London are very expensive to provide. The
highest value from a new pedestrian and cycle crossing of the Thames would be
derived further to the west, where there is a much greater density of both residents
and jobs. TfL is providing funding and technical support to Sustrans on the
development of the proposed pedestrian and cycle link between Rotherhithe and
Canary Wharf, where there is potentially a greater demand for walking and cycling
trips and a new independent crossing for these active modes is most likely to be
viable.

5.3.

Nevertheless, if TfL invests in new East of Silvertown multi-modal crossings, there is
clearly an opportunity for pedestrians and cyclists to be catered for alongside other
modes for much less expense than providing a standalone facility, and therefore the
long list of crossing options includes several for the incorporation of pedestrian and
cycling provision as part of the crossings.

5.4.

In contrast with the proposed Silvertown Tunnel, where another road crossing is
being planned in close proximity to the Emirates Air Line, Jubilee line and passenger
ferry services, the area east of Woolwich is lacking in any crossings for non-motorised
users. Therefore, while provision of an independent crossing would be costly and is
likely to be relatively lightly used, a new crossing opportunity would offer real
benefits to those local residents who do wish to walk or cycle across the Thames in
this area.

5.5.

This chapter therefore focuses on the opportunities to incorporate pedestrian and
cycling provision within a highway crossing, and considers how provision could be
made within the highway crossing options outlined in the previous section. TfL will
seek to incorporate pedestrian and cycling facilities into any new crossing east of the
proposed Silvertown Tunnel so long as they can be accommodated in a manner that
guarantees the safety and security of users at a reasonable cost.

Woolwich
5.6.

Under the options for renewing or replacing the Woolwich Ferry, it is assumed that
carriage would remain free of charge for pedestrians and cyclists and that the
operating hours would not change.

5.7.

If the Woolwich Ferry were replaced by another crossing (at Woolwich or at any other
location), pedestrians and cyclists at Woolwich would continue to be able to use the
Woolwich Foot Tunnel. This facility is open 24/7 and can be accessed by stairs or a
lift at each entrance, although due to the relatively confined space cyclists are
instructed to dismount when using the tunnel. Also available as a paid link is the DLR
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(although cyclists cannot use this in the peaks), and in the future Crossrail will provide
another crossing in this area for those travelling without a vehicle.
5.8.

If a bridge were to be taken forward at Woolwich, pedestrian and cycling provision
could be accommodated on the bridge, allowing those users to continue to cross the
Thames in this area, and at least with a low-level bridge, more efficiently than either
the current ferry or foot tunnel options (except when open to shipping).

5.9.

Provision for pedestrians and cyclists within a road tunnel is difficult and costly, given
the need for clear separation of the pedestrians and cyclists from road traffic. Should
a tunnel option be taken forward, consideration would need to be given to the
potential to cater for these users, although given the presence of the existing foot
tunnel it may not be good value to invest a large sum on a new tunnel in such close
proximity to an existing tunnel.

Gallions Reach
5.10.

Unlike at Woolwich, there are currently no crossing options in this area. Given the
distances, there is a lack of regular walkable journeys which might use a new link in
this area, but there is a higher potential for cycling journeys, as links between
Thamesmead and the Royal Docks, and even Canary Wharf, would be within a
reasonable cycling distance and would be largely flat (except for the crossing itself)
and segregated.
Gallions Reach ferry

5.11.

A ferry at Gallions Reach would be suitable for use by pedestrians and cyclists, so
with the provision of walking and cycling routes to the terminals and the extension of
bus routes to the terminals, new cross-river public transport and walking/cycling
options would be made available in an area which is currently relatively isolated, at no
additional cost.
Gallions Reach high-level bridge

5.12.

Pedestrians and cyclists could be accommodated on a bridge at Gallions Reach, with
a shared pedestrian and cycle path of around 3.5m width on one side of the bridge, at
very little additional cost. However, the bridge span would be at a height of around
50m, which would not offer a very pleasant environment for pedestrians and cyclists
in inclement weather, and there would be significant approach ramps on either side to
reach this height.

5.13.

Concept designs for several bridge cross-sections have been prepared as part of the
feasibility work. Several key points to consider in bridge design for pedestrians and
cyclists are discussed below.
Pedestrian access to bridge span

5.14.

The bridge span at Gallions Reach would be in the range of 680m between the river
banks, and around 2.8 kilometres in total including the approach ramps. For
pedestrians starting or ending their journeys near the river bank, the additional length
of the approach ramps would be a major barrier to use. The provision of lifts to
access the span from the river banks could therefore be very beneficial to pedestrians
and cyclists for whom the long approach would be a physical challenge or
inconvenience.

69

Figure 5.1: Vertical walking and cycling infrastructure in San Sebastian, Spain

Source: Donostia - San Sebastian (http://www.civitas.eu/content/vertical-transport)

Cycling access to bridge span
5.15.

The distance of the bridge span is not expected to be a major barrier to confident
commuter or leisure cyclists, most of which would be expected to access the bridge
span via the ramp. However, some potential cyclists could likely be discouraged from
this route by the long gradient. Any additional provision for pedestrians, such as a lift
from the river bank, would also be available for use by cyclists less inclined to cycle
up the ramped bridge approach.
Protection from weather

5.16.

Pedestrians and cyclists would be much more exposed to the strong winds at a height
of 50m than on bridges in central or west London. Concept designs for a bridge at
Gallions Reach have been prepared with alternative wind protection methods:
a) Standard parapet – The original concept design for the bridges included a standard
parapet to the side of the pedestrian/cycle path. This arrangement would feel
exposed in strong winds and would increase the risk of cyclists being blown off
course by blustery gusts of wind.
b) Enclosed cycle/pedestrian path – One alternative would be to provide either a full or
partial (side-only) weatherproofing. The enclosed area would need to be lit and
monitored by CCTV, potentially with help and refuge points along the length. The
width of the combined cycle/pedestrian way would need to be 4m due to the
additional buffer effect of walls on both sides. A high containment parapet would be
provided adjacent to the traffic side in order to protect the enclosure from possible
vehicle impacts. The marginal cost of this option is estimated at around £20m at
Gallions Reach plus ongoing maintenance and renewal costs.
c) Windshield – Another alternative would be to attach a windshield to the exterior of
the bridge. Initial indications suggest that the windshield could consist of a curved,
perforated metal screen (height circa 2.6m) attached to the outside of the
stringcourse and framed into the handrail. The marginal cost of this option is
estimated at around £10m at Gallions Reach.
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Figure 5.2: Illustrative windshield protection (Jacobs/Arup)

d) Cantilevered cycle/pedestrian path with windshield – A variation of the above option
would be to cantilever the shared pedestrian and cyclist path off the main deck. This
solution provides a segregated and partially weather-proofed route, although it would
not benefit from passive surveillance from passing vehicles. Consideration would
need to be given to how the shared path could pass the pier positions and the
resulting impact on forward visibility. Furthermore, consideration would need to be
given to emergency access to the shared path. The marginal cost of the cantilevered
structure is estimated to be offset by the resulting reduction in the width of the main
bridge deck.
5.17.

Note that the above options are considered in isolation from any wind protection
that might be added to protect high-sided vehicles such as double-decker buses.
Perceived personal security

5.18.

Since the volumes of pedestrian users are likely to be low at many times of the day,
thought needs to be given to how perceived personal security could be maximised on
a bridge. The concept designs include a pedestrian path on one side of the bridge
only to maximise natural surveillance from other pedestrians. Passive surveillance
would be maximised if pedestrians on the footway are also clearly visible to the
drivers of vehicles crossing the bridge.
Viewing points

5.19.

The bridge would be expected to attract leisure use, especially at the weekend and
during periods of good weather. Some bridges, such as the Millennium Bridge in
Gateshead, have viewing points so that people can stop to admire the view or take
photos without blocking the main cycle path and footway, which can become
crowded at busy times. An equivalent platform could be incorporated in to the
Gallions Reach bridge design.
Suicide risk

5.20.

Evidence from other high-level bridges indicates that they have a heightened suicide
risk. While the provision of wind protection barriers would make it more difficult to
access the edge of the bridge, anti-climbing infrastructure solutions cannot fully
prevent people from attempting to jump. Helpline signs may need to be located at
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hotspots along the pedestrian footway. And a more detailed risk assessment would
be required to determine if it would be appropriate to provide rescue aids at a height
of 50m.
Cycle infrastructure
5.21.

Given the likely low demand from pedestrians, it is proposed that a shared path of
3.5m width would be provided on the bridge crossing. However, consideration needs
to be given to the gradients of the bridge ramps.

5.22.

Where there are 2-way segregated cycle tracks it should be borne in mind that uphill
cyclists tend to use more width than when cycling on the flat. And downhill cyclists
should be provided with adequate space so that they can pass uphill cyclists at a safe
distance when travelling at speed. Furthermore adequate protection against strong
gusts of winds is essential for cyclists, especially on the approach ramp sections
where downhill cyclists will be travelling fast.

5.23.

Several documents note that additional width for cyclists is recommended on steep
gradients. For example, Sustrans note that the dynamic width of a single cyclist is 1m
but that this is “greater on hills and curves”2. French cycle design guidance states
while 2-4% should normally be the maximum gradient for cycling infrastructure, “for
slopes greater than 6% an increase of 0.2-0.5m in the cycle way width along the slope
is recommended”3. It would therefore be appropriate to assume an increase of 0.5m
in the width requirement for cyclists. In practice, if lifts are provided at the river
banks, pedestrian demand on the ramps will be very low and therefore the 3.5m
width would be adequate.
Gallions Reach lifting bridge

5.24.

The provision of a lifting bridge would provide a much more hospitable environment
for pedestrians than a high-level bridge, with shorter and lower approach ramps and
less exposure to the elements than a high-level bridge.

5.25.

Short closures of 5-10 minutes would not be a major barrier to use, and indeed Cycle
Superhighway 3 is frequently interrupted for short periods to allow vessels in and out
of Limehouse Basin.

5.26.

Longer bridge openings of up to 20 minutes would, however, be a major barrier to
use. The provision of a sheltered waiting room could be used to mitigate some of the
exposure to the elements for pedestrians and cyclists forced to wait for ships to pass
in inclement weather conditions.
Gallions Reach tunnel

5.27.

2
3

Provision for pedestrians and cyclists could be accommodated in a tunnel at Gallions
Reach, although they could not be accommodated in the same space as road traffic

Sustrans (2014) Handbook for cycle-friendly design
CERTU (2008) Recommendations pour les aménagements cyclables (English version available)
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so would need separate provision, and consequently it is more difficult to create an
environment that feels safe and secure. Concept designs for immersed and bored
tunnel cross-sections were prepared as part of the feasibility work.
5.28.

The marginal cost of providing a footway of 3m width and 2-way cycle track of 3m
width in vertically separated galleries of a separate cell of an immersed tunnel is
estimated at around £50m. The marginal cost of providing 3m wide pedestrian and
cycling paths within the public transport cells of a multi-modal immersed tunnel is
estimated at £25m.

5.29.

In the case of a bored tunnel at Gallions Reach, the marginal cost of providing a
separate shared pedestrian cycle tunnel bore (4m surface width) is estimated at
around £60m. There is a degree of uncertainty surrounding this cost estimate since it
could vary depending on whether bored tunnels of the same diameter are included
for public transport or not.

5.30.

Alternatively, a cell of 4m surface width could also be incorporated underneath the
main carriageway cell of the bored tunnel (similar arrangement to the Clyde Tunnel).
While there is virtually no additional cost in the tunnel construction, the associated
costs of providing complicated access arrangements could be very significant since
the access routes between surface level and the tunnel invert need to be segregated
from the vehicular approaches and at a steeper gradient.

5.31.

Several key points to consider in tunnel design for pedestrians and cyclists are
discussed below.
Space requirements

5.32.

The principal source of guidance for cycle provision in tunnels in the UK is TD36/93
(DMRB 6.3.1) Subways for Pedestrians and Pedal Cyclists Layout and Dimensions.
This document recommends a 5m width for a shared 2-way pedestrian and cycle
tunnel, namely a minimum footpath width of 2m and a cycle track width of 2.5m
(with a 0.5m buffer on the wall edge). With regards to cycle track width, the required
width for a uni-directional tunnel can be reduced, but conversely the width should be
increased on a bi-directional cycle track on a gradient above 6% (see para. 5.21).

5.33.

The TD36/93 guidance document recommends that for subways of more than 23m in
length, the minimum height should be 2.7m to accommodate cyclists with a
reasonable degree of comfort. The minimum height for pedestrians can be slightly
lower, and indeed the guidance recommends a step to segregate pedestrians and
cyclists. The buffer at the edge of the cycle track does not need to be at surface
level, and indeed can be raised or set at a diagonal to discourage use.

5.34.

It should be noted that in an immersed or bored tunnel in this location, the vertical
alignment of the tunnel options below the river is such that users would not be able
to see to the other end of the tunnel.
Shared or segregated pedestrian and cycling space

5.35.

It is likely that the volumes of pedestrians and cyclists in a Gallions Reach tunnel
would be low enough that a shared layout would normally be acceptable. However, in
light of the expected gradients in a tunnel, it is likely that separate space for
pedestrians and cyclists under all circumstances would be appropriate.
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Case studies: Pedestrian and cycle access to tunnels
The Maas Tunnel in Rotterdam was the first rectangular shaped immersed tube tunnel in the
world, completed in 1942. Pedestrians and cyclists are accommodated in two separate cells
of the tunnel, yet they share access via escalator on either side of the river. Cyclists (and
formerly moped users) need to hold their vehicle in place with while travelling on the escalator
(Figure 5-3).
Figure 5.3: Maastunnel, Netherlands, 1966

Image: Aart Klein / nfa, coll. Nederlands fotomuseum

The Tyne cycle and pedestrian tunnel was opened in 1951 connecting Howdon and Jarrow
near Newcastle. Similar to the Maas Tunnel, pedestrians and cyclists use two separate tunnel
bores but share access points on either side. Each access point originally had two escalators
and a lift. Refurbishment works are currently taking place and one of the escalators on each
side of the tunnel will be replaced with a glass incline lift.
The second Heinenoord Tunnel in the Netherlands was completed in 2002. It consists of two
bored tunnels of 950m length with an internal diameter of 6.9m. One tunnel is accessible to
agricultural traffic, mopeds and cyclists via a ramped access. The other tunnel is accessible to
pedestrians and cyclists via escalators or a lift (Figure 5-4). The entry points have been
constructed with an open cut to allow natural light to penetrate. Glass has been used in the
construction of the lift and escalator infrastructure to maximise light and natural surveillance.
Figure 5.4: Access to the Heinenoord Tunnel, Netherlands

Image: Delta Marine Consultants, Netherlands
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Image: Google Maps

Pedestrian and cycle access to tunnel
5.36.

For the same reasons as a Gallions Reach bridge, it is assumed that pedestrian access
to the tunnel would be from entry points located close to the river bank. Similarly, it
is possible that cycle access to an immersed or bored tunnel could be via either the
ramped approaches or the entry points on the river. As such the second Heinenoord
Tunnel serves in the Netherlands serves as an example of good practice in the design
of access arrangements.
Perceived personal security

5.37.

There are a number of factors that influence how comfortable cyclists - and
especially pedestrians - feel at different times of the day. While it might be possible
to allow natural light to penetrate into the entry areas of an immersed tunnel (see
Heinenoord Tunnel access), there will be no clear sightline through the tunnel. As a
result of its construction method, the immersed tunnel would follow the profile of
the river bed. A bored tunnel would also have a similar profile due to the need to
accommodate the gradients within the available space.

5.38.

The environment within the tunnel can be affected by the interaction between the
selected wall materials and lighting. The Heinenoord Tunnel (Figure 5.4), which is of a
comparable scale to the proposal for the Gallions Reach tunnel, has white interior
cladding. Other tunnels have experimented with printed tiles to create the perception
of a more spacious environment and break up the continuity of the tunnel (see Figure
5.5). Bright white lighting can be used as shown in both of these case studies.

5.39.

It is unlikely that any tunnel would be staffed. CCTV should be included in all parts of
the tunnel to deter crime and assist the law enforcement agencies in identifying any
perpetrators of crime or anti-social behaviour.
Figure 5.5 Use of coloured wall tiles in Munich-Pasing station, Germany
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Tunnel evacuation
5.40.

The shared pedestrian and cycle cell in the immersed tunnel would be in a separate
cell with its own ventilation system. Under some configurations, the pedestrian/cycle
cell would function as the emergency evacuation cell for the vehicle cells.

5.41.

Regardless of whether located in a cell under the carriageway or in a separate bore, a
separate ventilation system would be required for the pedestrian and cycle path. As
such, the combustion risk would be low and access to the emergency cross passages
would not be required.
Gallions Reach alternative options

5.42.

If it is not possible or desirable to accommodate pedestrians and cyclists in a fixed
link crossing at Gallions Reach, there are alternative options to provide a cross-river
link. This could be the case, for example, if the predicted demand for a fixed link
crossing is too low to guarantee a safe and secure environment. Potential alternative
options include:
•

•

•

River bus – Options for scheduled river bus services to the east of Woolwich
have been presented as a means of providing a direct link between Barking
Riverside and Canary Wharf. Since it is proposed that this river bus would serve
Gallions Reach, the addition of a further pier at Tamesis Point in Thamesmead
would enable the river bus to serve short cross-river movements as well.
Cable car – While the Emirates Air Line provides a link between Greenwich and
Newham further upriver, the navigational constraints at Gallions Reach for both
river traffic and aircraft are much more onerous and a similar system could not
be deployed in this location given these height constraints.
Public transport – Finally, the use of public transport across the river needs to
be considered in terms of catering for those otherwise travelling on foot or by
bicycle. Consideration will be given to how well public transport options are
able to provide a reasonable crossing for those seeking just to cross the
Thames as part of a longer walking or cycling trip.

Barking Riverside to Thamesmead
5.43.

Compared with Woolwich and Gallions Reach, a crossing on this alignment offers few
obvious major new journey opportunities for pedestrians or cyclists, although clearly
any new connection would benefit some proportion of local residents. However, it
would largely link two residential areas rather than linking residents to dense
employment centres or other major destinations.
Barking Riverside tunnel options

5.44.

One proposal for an outer orbital Overground route includes a rail tunnel between
Barking Riverside and Thamesmead. It is assumed that pedestrian/cycle provision
could not be accommodated in the main tunnel bores of a potential rail tunnel, and
would need to be accommodated in a third tunnel bore. Without further feasibility
studies it is therefore assumed that a tunnel at this location would be of a similar
cost to an additional tunnel bore at Gallions Reach (approximately £60m).
Barking Riverside alternative options

5.45.

The options for alternative Barking Riverside crossings are similar to those at Gallions
Reach. Notably, there is an existing proposal for river buses to serve Barking Riverside
and therefore the feasibility of a Tamesis Point pier in Thamesmead should be
considered.
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Rainham to Belvedere
5.46.

The land on either side of this crossing location is industrial, with some distance to
the local communities. It is likely therefore to have low pedestrian and cycle demand.
Belvedere bridge options

5.47.

Provision for pedestrians and cyclists could be accommodated on a road/multi-modal
bridge at Belvedere. Similar to Gallions Reach, the bridge span would be at a height of
around 50m, which would not offer a very pleasant environment for pedestrians and
cyclists in inclement weather, and with significant approach ramps on either side to
reach this height. The overall crossing distance between the river banks is significantly
longer than at Gallions Reach (around 800m) at this location.

5.48.

Concept designs for several bridge cross-sections were prepared as part of the
feasibility work. All of the dual carriageway bridge concept designs produced have
included a shared pedestrian and cycle path of 3.5m width on one side of the multimodal bridge. The key considerations in bridge design for pedestrians and cyclists are
discussed above in relation to the Gallions Reach bridge.
Belvedere tunnel options

5.49.

Provision for pedestrians and cyclists could be accommodated in a tunnel at
Belvedere, although as with Gallions Reach it is more difficult to create an
environment that feels safe and secure. Concept designs for immersed and bored
tunnel cross-sections were prepared as part of the feasibility work.

5.50.

The marginal cost of providing a footway of 3m width and 2-way cycle track of 3m
width in vertically separated galleries of a separate cell of an immersed tunnel is
estimated at around £60m. The marginal cost of providing 3m wide pedestrian and
cycling paths within the public transport cells of a multi-modal immersed tunnel is
estimated at £30m.

5.51.

The key considerations in tunnel design for pedestrians and cyclists are discussed
above in relation to the Gallions Reach tunnel.
Belvedere alternative options

5.52.

The alternative options for pedestrian and cycling crossing provision in Gallions Reach
would in theory also apply to Belvedere. Any form of cross-river ferry would require
safe access to the riverside piers; currently the adjoining land uses are industrial and
therefore do not offer a high quality environment for pedestrians or cyclists. A private
passenger ferry was previously operated in this area by Ford but no longer runs. It is
not likely that such a service would attract sufficient numbers of pedestrians or
cyclists, in the absence of significant land use change or financial subsidy.
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Summary of options
5.53.

The full long list of potential walking and cycling river crossings is summarised in
Table 5.1.
Table 5.1 Summary of walking and cycling long list options
Name

Description

Short list?

Rationale

Woolwich
Ferry

Renewal or replacement of the
Woolwich Ferry with a higher
capacity service at the same
location, which continues to
offer free carriage for
pedestrians and cyclists

Yes

Pedestrian/cycling provision should
continue to be provided on the
Woolwich Ferry as long as it
continues to run. Alternatives (foot
tunnel, DLR, Crossrail) exist or will
exist for non-motorised users in the
absence of a ferry

Enhanced river Provision of high frequency
bus
cross-river links between
Gallions Reach, Thamesmead
and Barking Riverside offering
cross-river trips

No

Not shortlisted as part of this river
crossing project. However this does
have merits particularly in linking
these areas to Woolwich and Canary
Wharf and so could be taken
forward independently of the river
crossings project subject to funding

Gallions Reach Carriage for pedestrians and
vehicle ferry
cyclists on vehicle ferry

No

Option not shortlisted as a highway
solution

Gallions Reach Dedicated provision for
bridge
pedestrians and cyclists on a
high-level, multi-modal bridge
between Gallions Reach and
Thamesmead

Yes

Pedestrian/cycling provision should
be made on a new bridge as the
marginal cost of providing such a
facility is relatively low

Gallions Reach Dedicated provision for
lifting bridge
pedestrians and cyclists on a
low-level lifting bridge between
Gallions Reach and
Thamesmead

No

Option not shortlisted as a highway
solution

Gallions Reach Dedicated chamber for
tunnel
pedestrians and cyclists in an
immersed tunnel between
Gallions Reach and
Thamesmead

Yes

Pedestrian/cycling provision should
be made in a new tunnel if the
benefits outweigh the cost

Belvedere
vehicle ferry

Carriage for pedestrians and
cyclists on vehicle ferry

No

Option not shortlisted as a highway
solution

Belvedere
bridge

Dedicated provision for
pedestrians and cyclists on a
high-level, multi-modal bridge
between Dagenham and
Belvedere

Yes

Pedestrian/cycling provision should
be made on a new bridge as the
marginal cost of providing such a
facility is relatively low

Belvedere
lifting bridge

Dedicated provision for
pedestrians and cyclists on a
low-level lifting bridge between
Dagenham and Belvedere

No

Option not shortlisted as a highway
solution
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Belvedere
tunnel

Dedicated chamber for
pedestrians and cyclists in an
immersed tunnel between
Dagenham and Belvedere
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Yes

Pedestrian/cycling provision should
be made in a new tunnel if the
benefits outweigh the cost

6

Public transport options
Introduction

6.1.

The fixed link crossing options presented in the summer 2014 consultation were
assumed to provide one lane in each direction for general traffic, as well as a priority
route for public transport, most likely in the form of a bus lane (in which case HGVs
may be permitted to share the lane). This solution provides flexibility to provide a
range of cross-river bus links as well as ensuring that bus services have priority while
crossing.

6.2.

The consultation material also noted that should new links be progressed further,
options for improving public transport as part of any new crossing would be
developed further. A significant proportion of stakeholders who responded to the
consultation, including all of the boroughs in the core study area, requested further
detail to assess how key riverside growth areas could be served by cross-river public
transport links.

6.3.

This chapter is the first step in this process and includes a range of potential public
transport interventions which could be introduced as part of new highway crossing(s),
and includes for comparison potential alternative public transport schemes which
would be independent of a new highway crossing. It considers options at the
shortlisted highway crossings set out in Chapter 4 and hence no public transport
options have been considered at Woolwich.

6.4.

The wide range of schemes in this long list of options was also influenced by the
following factors:
•

•

•

The population and employment projections for the east sub-region, which
have recently been revised upwards (see the strategic case within the Business
Case document). Under the previous growth projections many sites in the study
area were identified as having potential for consolidation of existing industrial
and logistics uses, with some capacity for lower density housing (Public
Transport Accessibility Level 2 or less in most sites). The new growth
projections highlight the potential to make more intensive use of the land
available in the Thames Gateway. Improved public transport connectivity will be
required if medium density residential and mixed use development is to come
forward. Therefore public transport alignments have been sought that maximise
access to key development sites in the Opportunity Areas.
As described in the Assessment of Need document, Thamesmead, or at least
that part of it north of the A2016, stands out in the study area as an area
without direct access to the rail network, with public transport users dependent
on bus services to access the nearest rail networks at Abbey Wood, Woolwich
and even North Greenwich (although connections to the latter are likely to be
less critical following the opening of Crossrail). In developing public transport
options, consideration has been given to how Thamesmead can be directly
connected to the rail network, which would represent a step change in the
accessibility of the area and could help to stimulate further development,
particularly in Thamesmead North.
The London Infrastructure Plan 2050, which was published for consultation by
the Mayor of London in July 2014. As part of ambitious plans to accommodate
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population growth to 11.3m Londoners in 2050, this document presents the
case for a new orbital rail network to serve outer London. The supporting
transport documents propose a heavy rail alignment in a tunnel from Barking
Riverside to Abbey Wood via Thamesmead. The long list of public transport
options includes several variants of this tunnel and specifically seeks to
compare the costs and benefits thereof with public transport options using
multi-modal crossings.
6.5.

As a result the process for developing the long list of public transport options has
involved a review of a variety of schemes that have been promoted or considered in
the past as well as new schemes. The wide range of schemes presented aims to
provide a fair comparison of transport modes to provide both local cross-river links to
serve Thamesmead and the Royal Docks, as well as a comparison of more strategic
orbital links. The chapter is structured by mode starting with bus and working through
to heavy rail.

6.6.

When considering strategic orbital public transport links, the following potential
destinations were considered:
•
Bexleyheath is a major town centre without direct rail access and a high
dependence on car and bus access. A number of the options explored therefore
seek to provide a rail link to Bexleyheath that provides a north-south spine
through the borough, links to Bexleyheath station and town centre, and acts as
a feeder to Crossrail at Abbey Wood.
•
There is potential for alternative orbital public transport alignments north of
Barking. Several of the options explored therefore provide a further interchange
with Crossrail services at Ilford. There would be potential for an elevated
alignment on the A406 corridor to carry any form of intermediate rail mode,
with a station located at Little Ilford to serve existing high-density residential
communities. The preferred alignment for a potential station would link to
Natal Road on the eastern side and Church Road on the western side.
•
Links towards Romford were also considered, as it is a major town centre in its
own right as well as an access point to Crossrail, and its inclusion on a new
outer orbital transport link would benefit the town and provide better links to it
from southern parts of Havering. However, the land between Romford and the
crossing locations is generally either residential or designated open space.
Further, no options were identified which appeared to offer a viable route for a
strategic rail connection which were competitive with options to Barking, which
is closer to most crossing locations and has corridors which could be utilised
with little environmental or property impacts.

6.7.

The estimates of cost in the following section are indicative costs and are in addition
to the cost of the highway crossing itself. The estimates are presented in a manner
comparable to the highway and active travel options (see para 2.16).

6.8.

A range of public transport improvements for the North Bexley Opportunity Area to
support and stimulate growth have also been explored in parallel to the East of
Silvertown project.

6.9.

The two workstreams do differ in their overall objectives, with the Bexley Growth
Strategy considering what growth is possible and the necessary infrastructure to
support the high growth aspirations of the London Borough of Bexley. Any
intervention must therefore build upon planned and proposed transport investment
including Crossrail at Abbey Wood and potential River Crossings at Gallions Reach

81

and Belvedere. The Bexley Growth Strategy considers other bus and fixed link public
transport interventions that traverse the river and travel into and through the growth
area, some of which are common to the public transport long list in this report.
6.10.

Importantly, both workstreams have used compatible transport modelling tools and
public transport network definitions to ensure comparability of the findings.

6.11.

The outputs of both workstreams, in addition to outcomes of public consultation will
be considered to ensure that a coherent strategy is taken forward, which takes into
account the local growth aspirations.
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Bus
Indicative cross-river bus network
6.12.

While the river crossings proposals require a long-term planning horizon, one benefit
of the bus network is the relative ease by which it can be amended compared to
other modes. As a general rule, lead times for making bus service changes would be
around two years allowing for recent developments and travel patterns to be taken
into account yet enough time to consult and procure the service change. For the
purpose of the East of Silvertown option shortlisting, the proposals for the Gallions
Reach and Belvedere crossing alignments constitute the Indicative cross-river bus
network scenario for bus provision on each crossing.

6.13.

This option would include a package of cross-river bus routes and route extensions to
connect key destinations north and south of the river. It could also provide additional
capacity or route extensions on several key bus corridors to support growth. These
would include Thamesmead to Abbey Wood and Woolwich, routes into Belvedere
station, and the link between Gallions Reach and Barking. They constitute a DoMinimum scenario against which other fixed public transport options can be
evaluated.

6.14.

This package of bus route improvements reduces public transport journey times by
providing new, direct links between places on either side of the river and by providing
higher frequencies on the corridors served.

6.15.

A more comprehensive bus option has also been considered, as an opportunity to
test a number of bus links that have been proposed in the past to meet specific
objectives. However, the Indicative Cross River Bus Network has been taken forward
in this report, given it contains a network of river crossing bus routes that form a
common “Do-Minimum” for the Bexley Growth Strategy and East of Silvertown
workstreams.

6.16.

Plans for the bus network at this time are indicative and will be subject to further
assessment, consultation and amendment.

83

Indicative crossriver bus network

Package of bus network service changes

Description of
option

This option includes a package of indicative cross-river bus routes and route
extensions to connect key destinations north and south of the river. It could also
provide additional capacity or route extensions on several key bus corridors to
support growth. These would include Thamesmead to Abbey Wood and
Woolwich, routes into Belvedere station, and the link between Gallions Reach
and Barking. They constitute a reference case against which other public
transport options can be evaluated.
The intervention increases the total number of bus kilometres operated by
around 5 million per annum. Yet the introduction of new routes, extended routes
or increased frequency of routes would be relatively straight-forward to
implement.

Costs (£m,
rounded)

Capital

-

Operating/Year

20-35

Appraisal

-

Outturn

-

Impacts

This option would provide a variety of new local links between housing,
employment and key public transport interchanges.
This option would make use of proposed highway crossings and existing highway
structures on each side, and is therefore cost-effective and flexible to deliver.
However it may result in less development in Thamesmead than rail-based
options, which the landowners have suggested would deliver higher values and
make housing development more viable.

Conclusion

This option would have a strong positive impact in supporting local connectivity
between each side of the Thames, delivered at a low capital cost.
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Bus rapid transit
6.17.

Bus rapid transit is the principle of providing buses with a largely segregated right of
way in which to operate, giving buses fast and reliable journey times, matched by
appropriate investment in the quality of the service and branding for the services.

6.18.

If the main public transport provision on the new crossings is bus-based, then TfL
proposes that buses would enjoy a bus lane over the crossing in both directions,
potentially shared with goods vehicles. This would afford buses a high degree of
segregation on the crossings.

6.19.

TfL already invests in bus priority where it would benefit buses and is practical to
provide.

6.20.

Elsewhere on the network, buses already have some bus lane provision in Woolwich
and Abbey Wood, and through Thamesmead Central. TfL, in conjunction with
Greenwich and Bexley Councils and Peabody Homes, is looking at the potential for
more bus priority along Harrow Manorway as the area is developed, and Greenwich
Council is leading plans to address the existing traffic bottleneck around the Pettman
Crescent area in Plumstead, which can cause delays to buses.

6.21.

North of the Thames, TfL is looking at congestion issues on the A13 which can affect
buses, and whether new links are needed to improve bus access, such as new routes
to/through Barking Riverside.

6.22.

As such, there is the potential for the bus routes crossing the Thames to benefit from
a high degree of segregation from traffic both on the crossings, and on both sides of
the river.

6.23.

In addition, it is worth noting that the specification of London Buses services, in
terms of vehicle quality, accessibility, frequency, reliability, hours of operation and
customer information, is already very high compared with other cities.
Figure 6.1: East London Transit vehicle

Image: www.stewartsigns.co.uk

6.24.

As a result, bus rapid transit is not considered in this report as a separate option,
because the difference between ‘bus’ and ‘bus rapid transit’ services will be relatively
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small and it would be difficult to quantify material differences at this stage of
appraisal.
6.25.

Definitions of bus rapid transit do vary internationally. Some systems have achieved a
‘rapid transit’ style operation through full segregation (and in some cases guided
busways for enhanced ride quality), high frequencies, transit-style waiting areas and
termini, and quick multiple door boarding. As with other rail-based transit schemes,
bus-based systems with increasing levels of segregation and waiting area quality incur
higher capital costs.
Figure 6.2: Boulevard du Général de Gaulle busway in Nantes

Images: www.iledenantes.com

6.26.

Opportunities to further improve bus services towards ‘rapid transit’ style operation,
such as the potential for busways through development sites, will continue to be
supported, with or without crossings, and whether or not the main public transport
link on the crossings are bus or rail based.
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Tram
6.27.

While the assessed bus option offers significant improvement to public transport
connectivity in the areas affected, it may be that there could be a greater mode shift
in car-dependent areas towards public transport, and greater levels of housing
development, with rail-based options. The experience of Barking Riverside highlights
the advantage of rail services to facilitate new residential development, even where
bus-based transit services have been provided.

6.28.

A tram is relatively cost-efficient on proposed multi-modal crossings since it can
operate on a lane shared with buses, typically with minimal physical separation (e.g.
upstand kerb), which would also be over-runnable by other traffic in the event of an
incident in the other lane. Other rail modes (such as DLR) would need to be
segregated and would not be over-runnable by road vehicles.
Figure 6.3: Wettersteinbruecke, Basel (Switzerland)

Image: www.skyfoto.ch

6.29.

Tram systems provide a tangible sense of change with their permanent rights of way,
which can be used to stimulate development. They generally have a positive image
with stakeholders and the public since they offer a high quality of ride, high capacity
vehicles with multiple accessible spaces for wheelchairs and pushchairs, and can be
used to enhance the urban realm in town centre environments. Modern light rail
systems are easily scalable since they can operate on-street, on converted rail track
beds, or on grade-separated alignments.

6.30.

A tram-based solution would require the overheads associated with a new transport
system (e.g. depot and power supply) and would entail greater construction risk than
if it were part of an existing public transport network. However, there could be some
economies of scale from the existing Tramlink operation in south London. Although
the two operations would not be geographically connected there could be
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opportunities to combine rolling stock procurement, staff and specialist skills, and
potentially some periodic maintenance activities.
Case study: Development of small tram networks
Recent years have seen an international revival of light rail systems, with a recent study
quoting around 400 systems operating globally and over 60 in construction. While some
central and eastern European countries retained older tram networks that have been
upgraded, a large number of completely new systems have been constructed in recent
years. When building a new light rail network, the first section of a network to be
constructed will typically incur a number of overhead costs related to the depot, power
supply and other systems costs, while subsequent extensions benefit from the economies
of scale.
Does this therefore mean that there is a minimum size of viable tram network? The
experience of France, where a large number of medium-sized cities have built trams in the
last two decades, appears to indicate that most systems initially started with a single line of
typically 10-20 km in length. Yet the development of light rail systems in France has been
particularly ambitious since it is fuelled by a dedicated urban transport funding stream for
the city-regions, relatively rapid planning and design processes, and the externalisation of
utility diversion costs.
In other countries such as the USA, it is not uncommon for tram and light rail systems to
start as much smaller networks. For example, the first section of the Portland Streetcar
network opened in 2001 consisted of only a 7.7 km loop of single track. The Portland
Streetcar is operated as a stand-alone system and has its own stabling tracks and
maintenance facilities located underneath an elevated section of highway. The South Lake
Union Line in Seattle is only made up of one 2.1 km tram line, and is a stand-alone network
with its own depot and systems. The modern tram line in Seville, Spain, started at 2 km
long, less than the distance between Abbey Wood and Thamesmead town centre.

Seville tram (image: Google streetview)

Image: www.portlandstreetcar.org

When considering the economies of scale of tram network development, the majority of
light rail systems form continuous networks. Yet there are some cities that operate
individual lines separate from a large network. The red and green lines in Dublin are two
separate lines with their own depots and systems. And in Munich the new tram 23 in the
north of the city operates on a 3 km line separate from the remainder of the network
(although connected by a service link).
6.31.

Trams could be used to provide cross-river links on either of the multi-modal bridge
or tunnel alignments proposed. While there are a wide range of potential route
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destinations in east and southeast London, a total of eleven distinct options were
identified for the long list (see Table 6.1).
6.32.

The first option is a tram running from Gallions Reach station to Abbey Wood using
the Gallions Reach crossing alignment. This would run through Thamesmead town
centre and around the existing A2041 as a segregated on-street alignment. On the
north side it could terminate to the north of Gallions Reach station near the existing
retail park.

6.33.

One sub-regional aspiration would be to continue this tram northwards to Barking to
fill the Barking to Royal Docks public transport network gap (Tram 2). A number of
extensions to this core route were identified to provide a variety of orbital links
across east and southeast London, including Barking, Bexleyheath, Ilford, City Airport,
Woolwich and Erith.

6.34.

A tram option for the Belvedere alignment has also been tested. It is assumed that
this would serve Barking Riverside, the Sustainable Industries Park, Beam Park and
CEME on the north side. The existing East London Transit (ELT) alignment through
Barking Riverside was specified to be suitable for conversion at a later date, although
there would be a substantial infrastructure cost in providing a flyover to bridge the
Tilbury Line at Dagenham Dock.

6.35.

In light of the proposal for a heavy rail tunnel between Barking Riverside and
Thamesmead/Abbey Wood, a tunnel for light rail vehicles on the same alignment was
also assessed to clarify whether this mode would offer relative cost savings or local
connectivity benefits when compared to the heavy rail mode.
Table 6.1 Summary of tram long list options

6.36.

Tram 1

Tram from Gallions Reach station via Thamesmead to Abbey Wood

Tram 2

Tram from Barking to Abbey Wood via Gallions Reach station and Thamesmead

Tram 2a

As Tram 2 with extension to Bexleyheath (on-street running in mixed traffic)

Tram 2b

As Tram 2 with extension to Ilford (elevated running)

Tram 2c

As Tram 2 with branch to City Airport (on-street running in mixed traffic)

Tram 2d

As Tram 2 with branch to Woolwich (predominantly segregated on-street running)

Tram 2e

As Tram 2 with branch to Erith (predominantly segregated on-street running)

Tram 3

Tram from Abbey Wood via Belvedere and Beam Park to Barking, predominantly
segregated on-street running with a flyover required at Dagenham Dock

Tram 3a

As Tram 3 with extension to Bexleyheath (on-street running in mixed traffic)

Tram 4

Mini-network combing Tram 2d and Tram 3

Tram 5

Tram from Barking to Abbey Wood running on the ELT alignment and a new
tunnel to Thamesmead (similar alignment to LO 1)

Initial engineering feasibility work has been carried out to understand the additional
cost of providing tram facilities on a highway crossing. There is a small marginal cost
of £5-6m associated with providing tram infrastructure on a high-level bridge due to
the thickness of the required slab track construction. A tram could be accommodated
within the traffic cell of an immersed or bored tunnel. As a result there would be no
marginal cost associated with this infrastructure. In both cases, the majority of the
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additional costs therefore result from the provision of the catenary and more
complex access arrangements.
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Tram 1

Tram from Gallions Reach station to Abbey Wood

Description of
option

The alignment considered would run from a terminus at Gallions Reach Retail Park
to Gallions Reach DLR station and onto a bridge or into a tunnel. Once on the
south side of the Thames, there would be an elevated tram stop at Thamesmead
West and a segregated alignment through/past Tamesis Point to Thamesmead
town centre. From here the route would run in a segregated alignment along the
Harrow Manorway corridor with platform stops through Thamesmead. At Abbey
Wood, the tram could terminate above the station at the existing interchange or
nearby.
The service is estimated to have a one-way journey time of 14 minutes and run at
10 tph during the day. The line would be 6.5 km long and is estimated to cost
around £200-220m with annual operating costs of £5-10m.

Costs (£m,
rounded)

Capital

200-230

Operating/Year

5-10

Appraisal

250-300

Outturn

300-350

Impacts

This option would provide major benefits to Thamesmead, giving residents
alternative options for accessing central London. It could be well integrated with
the urban realm, helping to enhance the local area.
This option is generally contained within existing highway structures and is
expected to lead to a reduction in local traffic and emissions in adjacent areas.

Conclusion

This option would meet the objectives for growth and connectivity in
Thamesmead and Abbey Wood. It would also have some resilience benefits by
providing an alternative link between the Royal Docks and southeast London rail
services. There is a significant risk that the delivery of a high-quality interchange at
Abbey Wood will not be possible as development plans for the hub are already at
an advanced stage.
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Tram 2

Tram Barking to Abbey Wood

Description of
option

This option would follow the same route as Tram 1 between Gallions Reach Retail
Park and Abbey Wood. The northern extension would continue to run parallel to
Royal Docks Road (with the potential to divert into adjacent development) before
crossing the A13. On the north side of the A13 it is assumed that the elevated
alignment would pass to the eastern side of the A406 where the tram would
continue over the River Roding at a new bridge and on towards Barking town centre.
The service is estimated to have a one-way journey time of 23 minutes and run at
up to 10 tph during the day. The route would be 10 km long.

Costs (£m,
rounded)

Capital

300-350

Operating/Year

10-15

Appraisal

375-425

Outturn

450-500

Impacts

In addition to the cross-river transport impacts, this option would fill a gap in the
public transport network by providing a high quality link between Barking and the
Royals Docks, unlocking land for development.
This option may entail some localised environmental impacts around the River
Roding, where a new crossing of the river would be needed. Otherwise it is
generally contained within existing highway structures and is expected to lead to a
reduction in local traffic and emissions in adjacent areas.

Conclusion

This option would meet the core objectives for growth, connectivity and resilience
well. It provides good connectivity and improved resilience due to the opportunity
to interchange with Underground, Overground and National Rail at Barking. There is
a significant risk that the delivery of a high-quality interchange at Abbey Wood will
not be possible as development plans for the hub are already at an advanced stage.
There are also risks associated with the scheme given the need for a new Roding
crossing and a route through Barking town centre, but a transit link from Barking to
the Royal Docks has been considered in the past and some passive provision for its
implementation has already been secured.
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Tram 2a

Tram Barking to Bexleyheath

Description of
option

This option would follow the same route as Tram 2 between Barking and Abbey
Wood. The route towards Bexleyheath town centre would continue on-street from
the tram stop above Abbey Wood railway station to Knee Hill, Brampton Road,
Long Lane, Pickford Lane, Avenue Road and Bexleyheath Broadway.
The service is estimated to have a one-way journey time of 36 minutes and run at
up to 10 tph during the day. This option would be 15 km long.

Costs (£m,
rounded)

Capital

400-450

Operating/Year

15-20

Appraisal

500-600

Outturn

600-700

Impacts

Given the interaction with other traffic, this option could result in a need for major
traffic management to ensure the tramway is able to operate reliably – for example
closing Knee Hill to other traffic. This would create a transit corridor for trams and
may generate mode shift in Bexley, although it could increase traffic levels on
alternative routes which is likely to have air quality and noise implications.

Conclusion

This option meets the core objectives in the same manner as Tram 2. It also fulfils
the role of providing a high quality north-south public transport link through Bexley
to Bexleyheath town centre. This new link would potentially generate significant
mode shift but could also have some negative impacts on highway journey time
reliability. The on-street running may lead to increased deliverability risk as a result
of the technical and other challenges involved (due to impacts on residents).
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Tram 2b

Tram Ilford to Abbey Wood

Description of
option

This option would follow the same route as Tram 2 between Barking and Abbey
Wood. In order to continue the route to Ilford, it is assumed that the tram
interchange at Barking station could be located in Cambridge Road allowing trams
to head north towards the Harts Lane estate. From here the route would cross
the River Roding on a new bridge before rising to cross the railway tracks next to
the A406 flyover. The tracks would then run on an elevated alignment parallel to
the A406 with an intermediate stop at Little Ilford, linked to the communities on
either side of the Roding by a new footbridge. At Ilford, the tram route could
switch to on-street running to penetrate the town centre, or terminate close to
the station.
The service is estimated to have a one-way journey time of 31 minutes and run at
up to 10 tph during the day.

Costs (£m,
rounded)

Capital

550-600

Operating/Year

15-20

Appraisal

650-750

Outturn

750-850

Impacts

In addition to the cross-river transport impacts, this option provides a high
quality public transport links from Barking and Ilford to existing residential
communities that currently only have bus services with limited priority.
This option has similar localised environmental impacts to Tram 2, but may
generate a higher level of mode shift in Barking and Dagenham.

Conclusion

This option meets the core objectives in the same manner as Tram 2. It also
serves existing residential areas in Loxford and Little Ilford that currently have
relatively poor access to public transport.
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Tram 2c

Tram Barking to Abbey Wood and City Airport

Description of
option

This option would follow the same route as Tram 2 between Barking and Abbey
Wood. The additional branch to City Airport would divert from the route at the
Gallions Reach roundabout. It would run on-street in mixed traffic over the bridge
to Albert Road where it would run parallel to the Crossrail alignment and to a
terminus at City Airport.
The assumed operating pattern for the three branches would be:
• Abbey Wood to Barking – 8 tph, 23 minutes journey time
• Barking to City Airport – 8 tph, 19 minutes
• City Airport to Abbey Wood – 8 tph, 22 minutes.

Costs (£m,
rounded)

Capital

500-550

Operating/Year

20-25

Appraisal

650-700

Outturn

750-850

Impacts

In addition to the cross-river transport impacts, this option provides links from
Thamesmead to employment at and around London City Airport. The scale of
the cross-river transport benefits is, however, limited since the DLR already
provides a quick connection to City Airport from Woolwich Arsenal.
This option has similar localised environmental impacts to Tram 2.

Conclusion

This option meets the core objectives in the same manner as Tram 2. It also
provides an additional link between the two DLR branches running through the
Royal Docks, and connects Barking to the airport. Additional project risk would
result from the technical and other challenges of new sections of on-street
running through North Woolwich, including over the opening bridge, which would
result in the closure of this section of the (current) North Circular road during
construction.

100

101

Tram 2d

Tram Barking to Abbey Wood and Woolwich via Thamesmead

Description of
option

This option would follow the same route as Tram 2 between Barking and Abbey
Wood. The additional branch to Woolwich would run on a segregated alignment on
Central Way, Western Way and Plumstead Road to Woolwich where it would
terminate, potentially in front of the Indoor Market, between the Crossrail station
north of Plumstead road and the town centre and DLR and National Rail stations just
to the south.
The assumed operating pattern for the three branches would be:
• Abbey Wood to Barking – 8 tph, 23 minutes journey time
• Barking to Woolwich – 8 tph, 24 minutes
• Woolwich to Abbey Wood – 8 tph, 16 minutes.

Costs (£m,
rounded)

Capital

425-475

Operating/Year

20-25

Appraisal

550-600

Outturn

600-700

Impacts

This option has similar localised environmental impacts to Tram 2.
Although Tram 2d as a whole is a relatively high cost option, the Woolwich branch of
the tram is not characterised by the same delivery risks as the Abbey Wood branch.
The Thamesmead to Woolwich section of this option could therefore potentially be
constructed in advance of the river crossing to provide a light rail link from
Thamesmead to Crossrail and to Woolwich town centre.

Conclusion

This option meets the core objectives in the same manner as Tram 2. It also creates
a high-quality public transport spine through Thamesmead, linking to the key
Crossrail stations at Abbey Wood and Woolwich, and providing residents of
Thamesmead with a high quality link to the town centre at Woolwich.
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Tram 2e

Tram Barking to Abbey Wood and Erith

Description of
option

This option would follow the same route as Tram 2 between Barking and Abbey
Wood. The additional branch to Erith would divert from the route at the junction of
Harrow Manorway and Yarnton Way. It would run on a segregated central alignment
on Yarnton Way, through new development at Norman Road to Picardy Manorway
where it could serve a bridge stop offering a secondary access to Belvedere station.
It would then run in mixed traffic on Lower Road and on a segregated alignment on
Bronze Age Way to terminate in Erith town centre. It is assumed that the Picardy
Manorway railway bridge would be closed to general traffic.
The assumed operating pattern for the three branches would be:
• Abbey Wood to Barking – 8 tph, 23 minutes journey time
• Erith to Barking – 8 tph, 35 minutes.
This option would be 14.5 km long (Barking to Erith).

Costs (£m,
rounded)

Capital

475-525

Operating/Year

20-25

Appraisal

600-700

Outturn

700-800

Impacts

Further to the localised environmental impacts of Tram 2, this option would include
a significant section of on-street running including along Bronze Age Way and the
likely closure of the Picardy Manorway Bridge to other traffic. This would cause
some traffic displacement to other local roads with resultant impacts on air quality
and noise.

Conclusion

This option meets the core objectives in the same manner as Tram 2. It also
achieves some of the objectives for improved public transport connectivity and
capacity in North Bexley. A separate workstream is looking at a range of options for
serving North Bexley with alternative development scenarios. This option could play
a role if development aspirations for the area change. Operationally, alternative
service patterns would need to be tested to facilitate interchange with Crossrail
services.
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Tram 3

Tram Barking to Abbey Wood via Belvedere

Description of
option

This option would follow the proposed ELT alignment from Barking to Dagenham
Dock through Barking Riverside. It would require the construction of a flyover with
a considerable span to cross the Tilbury Loop Line at Dagenham Dock. It would
then skirt along the side of the Beam Park site and turn into a segregated central
alignment on New Road, Marsh Way and the Belvedere bridge. In order to serve
Belvedere station it would need to run on Picardy Manorway before running
parallel to the railway tracks to the station forecourt and potentially running to the
rear of Norman Road. It would then run on a segregated central alignment along
the length of Yarnton Way and via Harrow Manorway to a terminus at Abbey
Wood.
The service is estimated to have a one-way journey time of 40 minutes and run at
up to 10 tph during the day. The line would be 16 km long.

Costs (£m,
rounded)

Capital

425-475

Operating/Year

15-20

Appraisal

550-600

Outturn

650-700

Impacts

This option provides connectivity to some very inaccessible locations in London
Riverside, but it would provide relatively few transport benefits to existing
communities. This option is generally contained within existing highway and
railway structures and is expected to reduce the local traffic and emissions
impacts of new development on adjacent areas.

Conclusion

This option could potentially have a transformational impact since it could
generate large connectivity benefits targeted at the key growth areas in Barking
Riverside, London Riverside, North Bexley and Abbey Wood. However, it is a
relatively poor connection between Barking and Abbey Wood due to the circuitous
route, and it is a high cost scheme with some high delivery risks associated with
this investment. Greater certainty about the volume and density of development
that can be secured alongside this route would be required to justify the scheme.
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Tram 3a

Tram Barking to Bexleyheath via Belvedere

Description of
option

This option would follow the same route as Tram 3 between Barking and
Belvedere, and then run to a terminus in Bexleyheath town centre. From Picardy
Manorway, the tram route would continue on-street (predominantly in mixed
traffic conditions) to Picardy Street, Picardy Road, Nuxley Road, Bedonwell Road,
Hythe Avenue, Pickford Lane, Avenue Road and Bexleyheath Broadway.
The service is estimated to have a one-way journey time of 45 minutes and run at
up to 10 tph during the day. The line would be 19 km long.

Costs (£m,
rounded)

Capital

450-500

Operating/Year

20-25

Appraisal

600-650

Outturn

650-750

Impacts

As with Tram 2a, this option would create a transit corridor in Bexley with
potential benefits from mode shift. This option has similar localised
environmental impacts to Tram 3 with the additional risk of a high level of traffic
displacement from the corridor to other routes.

Conclusion

This option provides similar connectivity benefits to key growth areas as Tram 3,
but without serving the Crossrail interchange at Abbey Wood. It would provide a
high quality north-south public transport link in the London Borough of Bexley,
while also linking Belvedere and Bexleyheath town centres to their stations. As
with Tram 2a, the additional sections of on-street running lead to increased
deliverability risk as a result of the technical and political challenges involved.
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Tram 4

Mini-network combing Tram 2d and Tram 3

Description of
option

This option demonstrates the level of coverage that would be possible with a river
crossing at both Gallions Reach and Belvedere. Combining Tram options 2d and 3
produces a mini-network of 28.9 km providing multiple interchange points at national
rail, Underground and DLR stations.
The assumed operating pattern for the three branches would be:
• Abbey Wood to Barking – 8 tph, 23 minutes journey time
• Barking to Woolwich via Thamesmead – 8 tph, 25 minutes
• Barking to Woolwich via Belvedere – 8 tph, 54 minutes.

Costs (£m,
rounded)

Capital

750-850

Operating/Year

35-40

Appraisal

950-1,050

Outturn

1,100-1,250

Impacts

This option would maximise use of the new river crossings to achieve improved
public transport connectivity, and unlock potential land for development. This option
is generally contained within existing highway and railway structures and is expected
to minimise the local traffic and emissions impacts of the new crossings by limiting
the increase in traffic flows.

Conclusion

This mini-network would provide a major connectivity boost to stimulate
development in all of the key growth areas identified. The tram network does not
fulfil the role of a new strategic orbital link in the same manner as the heavy rail
options, but the benefits obtained by running a network of trams over two multimodal river crossings do provide benefits over a wider area than other schemes in
this cost range. This extensive network poses a number of delivery risks but could
potentially be delivered incrementally given the relative flexibility of the tram
alignment options.
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Tram 5

Description of
option

Tram Barking to Abbey Wood via Barking Riverside tunnel

This option would follow the same route as Tram 3 between Barking and Barking
Riverside, before operating a loop at the eastern section of the site. It would serve subsurface stations at Barking Riverside and Thamesmead before continuing on-street to
Abbey Wood using the Harrow Manorway alignment similar to the other tram options.
Some tram rolling stock have systems to operate for sections without overhead power
supply, which could potentially allow trams to be accommodated in a tunnel with a
smaller diameter than an equivalent heavy rail service. Trams would also be able to
accommodate tighter curves and gradients, potentially making the tunnel shorter, and
therefore cheaper, than a heavy rail tunnel.
The service is estimated to have a one-way journey time of 23 minutes and run at up to
10 tph during the day. This option could be delivered at a lower cost than the London
Overground sub-surface tunnel to Thamesmead

Costs (£m,
rounded)

Capital

375-425

Operating/Year

10-15

Appraisal

500-550

Outturn

600-650

Impacts

This option would provide new cross-river links to serve development sites in Barking
and Thamesmead. The journey time between Barking and Thamesmead would be longer
than an Overground extension, but it would run more frequently, serve a larger area and,
importantly, provide interchange with Crossrail at Abbey Wood. Tunnelling for the line
and stations would have construction-related impacts (e.g. noise and dust) and would be
close to sensitive receptors (residents and schools) at both ends of the tunnel.

Conclusion

This option would serve the key growth areas at Barking Riverside, Thamesmead
(although not the town centre and Tamesis Point), and Abbey Wood. It would deliver
resilience benefits because it links the transport hubs at Abbey Wood and Barking
(although not the DLR). It would not be making use of either of the proposed highway
crossings. There is a significant risk that the delivery of a high-quality interchange at
Abbey Wood will not be possible as development plans for the hub are already at an
advanced stage.
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Tram-train
6.37.

The term tram-train refers to a system where trams can operate on both an urban
tramway network and mainline railway lines, which they share with conventional
trains. This combines the tram’s flexibility and ability to penetrate town centres with
the train’s speed and segregation from other modes, and ready-made infrastructure.

6.38.

The tram-train concept was pioneered in the Karlsruhe city-region in Germany and
has been adopted in a number of other city-regions around Europe and North
America. The vehicles used are dual-equipped for use in tram and train operating
modes. Typically this will include support for different electrification voltages, a
safety system allowing operation in a railway signalling environment (e.g. automatic
train protection), and door systems designed to cater for varying platform heights.

Case study: Tram-train in the UK
The UK recently announced several pilot tram-train projects, the largest of which is the
planned Rotherham-Sheffield connection, which is currently under construction at a cost of
£50m for capital works and rolling stock. The tram-trains will run on the existing Sheffield
Supertram network from the city centre to the Meadowhall South station, where a new link
to the national rail network is being constructed. 11 km of national rail track is being
electrified with LRT catenary (max speed 80 km/h), including changes to bridge heights
required to accommodate the catenary. The project also requires new platforms at
Meadowhall South, extended platforms at Rotherham Central station and a new terminus
station with sidings at Rotherham Parkgate. Four tram-train vehicles are being purchased at a
cost of around £5m each.
Figure 6.4: Tram-train vehicle concept for Rotherham

Source: Vossloh/SYPTE
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6.39.

The rationale for a tram-train at this location would be to harness the benefits of a
tram system in terms of its ability to penetrate into key town centres and
regeneration areas with on-street running. While, at the same time, it may be more
feasible to extend the tram operations to serve other more suburban neighbourhoods
using the existing railway lines rather than trams running in mixed traffic with little
opportunity for segregation. The multi-modal crossings would provide a very costeffective alternative for orbital links as opposed to a separate heavy rail tunnel since
they can run on the carriageway alongside other vehicles.

6.40.

Tram-train options are therefore tested on both the Gallions Reach and Belvedere
crossing alignments. The main potential benefit should tram-train appear feasible
would be the potential to create an orbital service around the Southeastern network.
Another alternative would be simply to run to Bexleyheath, which is a major town
centre in southeast London but which is currently not directly served by rail
networks.

6.41.

While the London 2050 Infrastructure Plan promoted the vision of a complete orbital
circle in outer London, Bromley South has been selected as a reasonable initial
terminus for tram-train and Overground orbital services to be tested for this
assessment.
Table 6.2: Summary of tram long list options
TT 1

Tram-train running from Barking to Abbey Wood as per Tram 2, then using the
Southeastern network via Slade Green, Crayford, Lee, Grove Park and Bromley
North to Bromley South

TT 1a

Variant of the above terminating in Bexleyheath

TT 2

Tram-train running from Barking to Belvedere as per Tram 3, then using the
Southeastern network via Slade Green, Crayford, Lee, Grove Park and Bromley
North to Bromley South

TT 2a

Variant of the above terminating in Bexleyheath

TT 3

Tram-train running from Barking to Bexleyheath via Abbey Wood using the LO 1
proposed rail connection to Barking Riverside, a tunnel as per Tram 5 and onstreet running through Thamesmead.

6.42.

Significant capital works would be required at Abbey Wood to link the on-street tram
operation with the rail network. In Abbey Wood, this would require a link between the
elevated section of Harrow Manorway and the rail lines. One knock-on effect of this
would be that the tram stops serving the Abbey Wood interchange would likely need
to be located to the north of the station, which would lead to a greater interchange
distance than a tram stop located directly above the rail platforms. A similar link
would be required in Belvedere to connect Picardy Manorway with the rail lines.

6.43.

The preferred route for tram-train services to access Bromley would be to branch
from the Southeastern Main Line to the Bromley North branch line at Grove Park.
There are currently no through trains to Bromley North, and the platform and branch
line at Grove Park are largely detached from the Southeastern Main Line. The options
to connect the branch line would include a new flyover connection to the north of
the station, or a short stretch of street-running through the existing bus interchange
adjacent to the station. It is proposed that the section of tram operation between
Bromley North and Bromley South would run on-street.

6.44.

No detailed technical specification for the operation of a tram-train operating on the
Southeastern network has been prepared. While there is some spare capacity on the
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affected lines, no assessment has been made of whether this proposal would make
best use of this capacity.
6.45.

The rolling stock would need to be designed to operate with a catenary as a tram and
using third rail operation on the Southeastern rail network. In order to allow some
degree of step-free access, the vehicles would also require a dual door opening
mechanism to adapt to a standard tram low floor platform height of 300-350mm and
a standard 915mm rail platform height.

6.46.

The tram-train might also be a viable complementary project if the Barking Riverside
to Thamesmead tunnel were to be constructed. This is the rationale for testing
option TT 3 where the tram-train could run adjacent on the same tracks as an
Overground service to make better use of the rail tunnel constructed. But contrary to
a heavy rail connection it could run on-street on either side of the tunnel, maximising
the potential regeneration impacts of the tram and offering greater flexibility in terms
of network options.
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6.47.

TT 1

Tram-train Barking to Bromley via Abbey Wood

Description of
option

This tram-train option would follow the same route as Tram 2 between Barking and
Abbey Wood before branching at Abbey Wood to provide an orbital service on the
Southeastern rail network to a preferred terminus location at Bromley South. No
detailed scheduling work has been undertaken but it is assumed that the tram-train
could operate in the same intervals as the stopping services on the lines served.
The service is estimated to have a one-way journey time of 23 minutes between
Barking and Abbey Wood, and 48 minutes on the continuation on the route on the
national rail network to Bromley (total 71 minutes). The full service is expected to be
4 tph during the day with 12 tph on the Barking to Abbey Wood section.
The line would involve 11 km of new tracks and 27 km on the existing Southeastern
tracks.

Costs (£m,
rounded)

Capital

700-800

Operating/Year

55-60

Appraisal

900-1,050

Outturn

1,050-1,200

Impacts

This option is expected to have minimal environmental impacts since it is contained
within existing rail and highway alignments.

Conclusion

This option would represent a very efficient way to achieve improved orbital public
transport connectivity and capacity. The estimated cost is around half the cost of the
equivalent heavy rail scheme. However, there are several key risks to deliverability of
the tram-train options. The development of bespoke rolling stock allowing tram and
train operation is technically complex in terms of all systems including power supply
and signalling. Its operation would require the coordination of train paths with
Southeastern train services on a network that already faces challenges in terms of
capacity and reliability, and the options for future extension are constrained by the
capacity of rail lines served.
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TT 1a

Tram-train Barking to Bexleyheath via Abbey Wood

Description of
option

This option would follow the same route as TT 1 between Barking and Crayford
before branching off to enter Bexleyheath town centre. Gravel Hill has been
identified as the most promising alignment into Bexleyheath. No detailed scheduling
work has been undertaken but it is assumed that the tram-train could operate in the
same intervals as the stopping services on the lines served.
The service is estimated to have a one-way journey time of 40 minutes between
Barking and Bexleyheath. The full service is forecast at 4 tph during the day with 12
tph on the Barking to Abbey Wood section. The line would involve 17 km of new
tracks and 10 km on the existing Southeastern tracks.

Costs (£m,
rounded)

Capital

450-525

Operating/Year

35-40

Appraisal

550-650

Outturn

650-750

Impacts

This option would have the same transport impacts as Tram 2 but it would also
provide new orbital links from parts of Bexley into Bexleyheath town centre. This
option is expected to have minimal environmental impacts since it is contained
within existing rail and highway alignments.

Conclusion

This option would represent a very efficient way to achieve the project objectives in
terms of orbital public transport connectivity and capacity. However, there are
several very decisive risks to deliverability of the tram-train options as outlined in
option TT1.
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TT 2

Tram-train Barking to Bromley via Belvedere

Description of
option

This option would follow the same route as Tram 3 between Barking and Abbey
Wood before branching at Belvedere to provide an orbital service on the
Southeastern rail network to a preferred terminus location at Bromley South. No
detailed scheduling work has been undertaken but it is assumed that the tram-train
could operate in the same intervals as the stopping services on the lines served.
The service is estimated to have a one-way journey time of 33 minutes between
Barking and Belvedere, and 42 minutes on the continuation on the route on the
national rail network (total 75 minutes). The full service is forecast at 4 tph during the
day with 12 tph on the Barking to Belvedere section. It would involve constructing 14
km of new tramway and a further 25 km on existing railway tracks.

Costs (£m,
rounded)

Capital

750-850

Operating/Year

55-60

Appraisal

950-1,100

Outturn

1,100-1,300

Impacts

This option would generate similar transport impacts to Tram 3, although without
linking to Crossrail at Abbey Wood. The cross-river link to Barking would also be
considerably slower than an equivalent Overground route. This option is expected to
have minimal environmental impacts since it is contained within existing rail and
highway alignments.

Conclusion

The tram section of this route would achieve the project objectives in terms of
facilitating growth in London Riverside and North Bexley, although resilience benefits
are less strong since the route does not link in to the DLR and Crossrail networks.
There are several very decisive risks to deliverability of the tram-train options as
outlined in option TT1.
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TT 2a

Tram-train Barking to Bexleyheath via Belvedere

Description of
option

This option would follow the same route as TT 2 between Barking and Crayford
before branching off to enter Bexleyheath town centre. Gravel Hill has been
identified as the most promising alignment into Bexleyheath. No detailed scheduling
work has been undertaken but it is assumed that the tram-train could operate in the
same intervals as the stopping services on the lines served.
The service is estimated to have a one-way journey time of 48 minutes between
Barking and Bexleyheath. The full service is forecast at 4 tph during the day with 12
tph on the Barking to Abbey Wood section. It would involve constructing 16 km of
new tramway and a further 8 km on existing railway tracks.

Costs (£m,
rounded)

Capital

475-575

Operating/Year

30-35

Appraisal

650-750

Outturn

750-850

Impacts

This option would have similar transport impacts to Tram 3, although without linking
to Crossrail at Abbey Wood, and it would also provide new orbital links from parts of
North Bexley into Bexleyheath town centre. This option is expected to have minimal
environmental impacts since it is contained within existing rail and highway
alignments.

Conclusion

This option would achieve the project objectives in terms of facilitating growth in
London Riverside and North Bexley, although as with option TT2 the network
resilience benefits are less strong since the route does not link in to the DLR and
Crossrail networks. There are several very decisive risks to deliverability of the tramtrain options as outlined in option TT1.
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TT 3

Tram-train Barking to Bexleyheath (Barking Riverside tunnel)

Description of
option

This option would run from Barking through the Barking Riverside area on a
standard tram alignment. It would then share the potential London Overground
tunnel alignment serving the subterranean stations at Barking Riverside and
Thamesmead Boiler House. The tram-train would then emerge through its own
tunnel portal to run through Harrow Manorway on-street. At Abbey Wood it would
link to the rail network following the same route as TT 1a.
The service is estimated to have a one-way journey time of 40 minutes between
Barking and Bexleyheath. The full service is forecast at 4 tph during the day with 12
tph on the Barking to Abbey Wood section. It would involve constructing 11 km of
new tramway and a further 10 km on existing railway tracks.

Costs (£m,
rounded)

Capital

550-650

Operating/Year

25-30

Appraisal

750-850

Outturn

850-1,000

Impacts

This option would provide new cross-river links to serve development sites in
Barking and Thamesmead. The journey time between Barking and Thamesmead
would be longer than an Overground extension, but it would run more frequently,
serve a larger area and, importantly, provide interchange with Crossrail at Abbey
Wood. It would also provide new orbital links from parts of Bexley into
Bexleyheath town centre. Tunnelling for the line and stations would have
construction-related impacts (e.g. noise and dust) and would be close to sensitive
receptors (residents and schools) at both ends of the tunnel.

Conclusion

This option would meet the project objectives in terms of orbital public transport
connectivity and capacity, serving both Barking Riverside and Thamesmead. There
are several very decisive risks to deliverability of the tram-train options as outlined
in option TT1.
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Docklands Light Railway
6.48.

A number of extensions of the DLR have been promoted in the past including further
cross-river connections, such as the previous concept to operate the DLR over the
Thames Gateway Bridge. Several studies have identified the technical constraints
(horizontal and vertical alignment) associated with branching from Gallions Reach
station to Beckton tracks to a cross-river bridge on the safeguarded alignment. Given
that the DLR is automated, the proposed solution could therefore be to branch into a
new station (at Armada Junction) to the northeast of Gallions Reach station and to
reverse out to the bridge (as illustrated in Figure 6.5).

6.49.

In the case of an immersed tunnel, it may be possible to access the tunnel without
the reversing manoeuvre, but this has not been tested at this stage, and it is assumed
that if the DLR proves an appropriate public transport option, and a tunnel an
appropriate road option, more work on tie-ins for a tunnelled option would be
undertaken.
Figure 6.5: Indicative DLR tie-in at Gallions Reach

6.50.

The DLR across a Gallions Reach bridge alignment could terminate in Thamesmead
town centre or continue to Abbey Wood. There is scope for additional stations at
Thamesmead West and Thamesmead Boiler House. Furthermore, the London
Borough of Bexley has weak orbital north-south public transport links and there is
support for improved links between Abbey Wood, Bexleyheath station and
Bexleyheath town centre. A DLR extension could be built on this alignment but would
need to be tunnelled for a considerable distance.

6.51.

The Gallions Reach DLR alignment also provides scope for extensions to the north
towards Barking. While continuing to offer connectivity to the Royal Docks, this
option would also provide strategic orbital links between the radial rail links north and
south of the river. A further extension to Ilford could provide public transport
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connectivity to additional areas, and provide an orbital link between both eastern
branches of Crossrail.
6.52.

The transport study for the Bexley Growth Strategy has looked at DLR extensions to
eastern parts of Thamesmead, Belvedere and Erith. Therefore an extension of the
Barking to Abbey Wood DLR option to serve Erith is presented in the long list. Under
a scenario where both the Gallions Reach and Belvedere bridges were constructed, a
further option could therefore be to route a DLR extension over the Belvedere bridge
to terminate at the new proposed National Rail station at Beam Park.

Case study: Development impacts of DLR
The DLR is a light metro system operating with automated vehicles. The range of extensions
has been made possible through its relative flexibility operating on disused railway
alignments, new elevated alignments and tunnelled sections.
Since its initial construction in 1987, the Docklands Light Railway (DLR) system has been
incrementally expanded through a number of extensions:
• 1991 – Shadwell to Bank
• 1994 – Poplar to Beckton
• 1999 – Island Gardens to Lewisham
• 2005 – Canning Town to King George V (then in 2009 to Woolwich Arsenal)
• 2011 – Canning Town to Stratford International
The expansion of the DLR network has been accompanied by substantial development
utilising the increases in connectivity and capacity offered by the system. In some cases,
smaller scale residential and mixed use development has occurred rapidly in response to the
arrival of the DLR (e.g. around Langdon Park station). In other cases, in particular where there
are large and complex sites, the timeline between the arrival of the DLR and subsequent
development has been longer.
Figure 6.6: DLR train operating on an elevated viaduct

Image: Transport for London
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6.53.

A total of eight distinct DLR option sub-options were therefore identified, as
summarised in Table 6.3. Each option is then presented in turn along with the
summary of the respective SAF outputs.
Table 6.3: Summary of DLR long list options
DLR 1

DLR from Gallions Reach station to Thamesmead

DLR 2

DLR from Gallions Reach station to Abbey Wood via Thamesmead
(predominantly elevated running)

DLR 3

DLR from Barking to Abbey Wood via Gallions Reach station and Thamesmead
(predominantly elevated running)

DLR 3a

As above with extension to Bexleyheath (tunnelled)

DLR 3b

As above with extension to Ilford (elevated running)

DLR 4

DLR from Gallions Reach station to Erith via Thamesmead, Abbey Wood and
Belvedere (predominantly elevated running)

DLR 5

DLR from Gallions Reach station to Beam Park via Thamesmead, Abbey Wood
and Belvedere (predominantly elevated running)

DLR 6

DLR line running from Ilford to Bexleyheath via Barking, Gallions Reach station,
Thamesmead and Abbey Wood (predominantly elevated north of the Thames
and through Thamesmead, and tunnelled south of Thamesmead)

6.54.

Initial engineering feasibility work has been carried out to understand the additional
cost of providing DLR facilities on a highway crossing4. The DLR would need to run on
a segregated alignment on a bridge or within a tunnel. The marginal cost associated
with accommodating the DLR on the high-level bridges is estimated at £20-35m for
the Gallions Reach and Belvedere crossings. This assumes that the bridge deck will
carry DLR tracks and a single carriageway highway crossing (with a widened median to
ensure operation in the case of a breakdown). The marginal cost associated with
incorporating DLR tracks into a separate cell of an immersed or in separate bores of a
bored tunnel has been estimated at £110-125m for the Gallions Reach or Belvedere
crossings. In both cases, these marginal costs relate only to the crossing
infrastructure and not the capital costs of track and signalling, or more complex
access arrangements.

6.55.

An orbital DLR system such as DLR 6 could be implemented using the existing DLR
technology or a VAL-style metro. Both the DLR and a VAL-type metro are automated
systems that could provide a medium-capacity and high-frequency orbital service that
makes use of a multi-modal crossing at Gallions Reach. The principal advantage of the
VAL system is that it is slightly more flexible in terms of horizontal and vertical
alignment. This could enable a greater range of alignments than DLR, such as for

River Crossings East of Silvertown- Provision for Public Transport and Other Road Users- Final ReportRevision E. TfL and Jacobs, June 2015
4
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example the ability to access a high-level bridge from Gallions Reach station more
easily, and thus without the need for reversing into an additional station. However,
VAL would require new systems, depot and maintenance facilities. It would require
passengers to change at Gallions Reach station for Docklands destinations.
Conversely, the DLR uses an existing technology and could offer flexible service
patterns, such as more direct links into Docklands and further west without the need
to change at Gallions Reach station.
6.56.

Furthermore, the VAL technology is as yet untested in the UK and therefore further
work on technical feasibility would need to be undertaken before the final short list.
The unit costs for VAL systems in Europe and Asia are lower than previous DLR
extensions, which is due to the characteristics of the technology itself but also the
definition of system costs (e.g. whether property and utility diversion costs are
included).

6.57.

Overall, however, the operational characteristics of DLR versus VAL are very similar
and therefore for the purpose of analysis, it is assumed to be a single line operating
between Bexleyheath and Ilford at 16 tph, serving Abbey Wood, Thamesmead,
Gallions Reach station and Barking. If this option is subsequently shortlisted, further
work will be undertaken to select an appropriate mix of technology, alignment and
service pattern. The DLR brand can be applied to either DLR or VAL technology, if
appropriate.

6.58.

The above options have been assessed on the assumption that the DLR would
operate on a multi-modal bridge. The option of a stand-alone DLR crossing in the
absence of a highway crossing is possible but the cost has not been estimated.
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Case study: VAL as a medium capacity rail solution
The acronym VAL stands for Véhicule Automatique Léger (automatic light vehicle). This
term is used to describe a specific type of metro technology, of which key elements are
automated vehicles, the use of rubber wheels and platform screen doors. VAL systems
tend to be of medium capacity but can operate at very high frequencies as a result of
their automation and the shorter braking distance of the rubber tyres. VAL systems are
designed for operational flexibility with tighter turning radii and steeper gradients than
other rail systems (up to 12%).
A VAL metro system was recently completed in Uijeongbu, a rapidly growing part of the
Seoul commuter belt. The line is 11.2 km in length with 15 stations, including an
interchange with Line 1 of the Seoul subway at Hoeiryong. The U-Line service is
expected to carry 3,400 passengers per hour in each direction during peak time, with 15
two-car train sets running every 205 seconds.
Figure 6.7: U-Line in Uijeongbu, South Korea

Image: Siemens

A number of other systems have been developed that use elements of VAL technology.
For example, several automated metro lines in Paris use steel wheels combined with
rubber guide wheels.
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DLR 1

Description
of option

DLR Gallions Reach station to Thamesmead

The proposed DLR extension to Thamesmead is assumed to branch from the existing
Beckton branch using the tie-in and the Armada Junction station as described above.
It would run over the Gallions Reach crossing alignment, whereby both tracks would
be segregated from vehicular traffic. The extension would serve an elevated station at
Thamesmead West and divert from the highway alignment to run on an elevated
alignment into Thamesmead town centre.
The extension is estimated to have a one-way journey time of 5-7 minutes and run at
8 tph during the day, replacing Beckton as the terminus for one of the two routes on
this branch.

Costs (£m,
rounded)

Capital

225-325

Operating/Year

4-7

Appraisal

275-425

Outturn

325-500

Impacts

This option would tie Thamesmead into the DLR network, providing links to the Royal
Docks, Stratford, Canary Wharf and the City. This option may entail some minor
localised environmental and visual impacts in Thamesmead where the alignment
crosses existing open space. Otherwise, it is contained within highway alignments and
is expected to lead to a reduction in local traffic and emissions in adjacent areas
compared to building a bridge without rail provision.

Conclusion

This option would provide a boost to Thamesmead simply by putting it on the
Underground map. The main connectivity benefits are for residents of Thamesmead
who would be able to access employment and other facilities in the Royal Docks
more easily. The proposed further development of Thamesmead means that the
extension can be well-integrated into the urban fabric of Thamesmead. While this
extension is relatively low risk in terms of delivery, the feasibility of future extensions
south of Thamesmead is limited by the lack of suitable alignments (see option DLR 2).
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DLR 2

Description
of option

DLR Gallions Reach station to Abbey Wood

This option would follow the same route as DLR 1 and continue on an elevated
alignment along Central Way, Carlyle Road and Harrow Manorway. It is assumed that it
would serve an elevated station at Thamesmead Boiler House, and terminate at an
elevated station providing interchange with Crossrail at Abbey Wood.
The extension is estimated to have a one-way journey time of around 10 minutes and
run at up to 8 tph during the day.

Costs (£m,
rounded)

Capital

400-525

Operating/Year

10-15

Appraisal

500-700

Outturn

600-800

Impacts

This option would have significant transport impacts on all areas of Thamesmead. This
option has a similar level of environmental impacts as the DLR 1 option. However, the
elevated section through Thamesmead is likely to have significant townscape and noise
impacts through the residential areas of Thamesmead, in particular along Harrow
Manorway. The construction of a terminus station at Abbey Wood appears to be
challenging, with an impact on development sites close to the station unless an
expensive deep bored tunnel option were pursued.

Conclusion

By extending the DLR through to Abbey Wood, Thamesmead would benefit from a high
quality link to Crossrail. However, an elevated DLR alignment along Harrow Manorway
could run contrary to the urban realm objectives underpinning the regeneration of this
part of Thamesmead, and there would be significant challenges in the delivery of a high
quality interchange between DLR and Crossrail at Abbey Wood.
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DLR 3

DLR Barking to Abbey Wood

Description of
option

This option includes the same route alignment as DLR 2 between Gallions Reach
station and Abbey Wood. The Armada Junction would act as a through-station
allowing an extension to Barking connecting to both Gallions Reach and
Thamesmead. This branch would run as an elevated route following the Royal Docks
Road and A406 corridor alignment towards an interchange at Barking station.
There are two routing options being considered for the northern section of the route.
The dotted line represents a potential tunnel which runs directly from Cuckhold’s
Haven to Barking Station. The bold line route would serve Barking Town Quay. The
latter has been used for modelling purposes, but the dotted should be considered as
an alternative route if this option is shortlisted.
The service between Abbey Wood and Barking is estimated to have a one-way
journey time of approximately 13-14 minutes. The assumed operating pattern has
the Gallions Reach-Abbey Wood extension and the Barking-Abbey Wood branch
operating at up to 8 tph respectively during the day.

Costs (£m,
rounded)

Capital

850-1,050

Operating/Year

35-45

Appraisal

1,100-1,300

Outturn

1,300-1,550

Impacts

The addition of a Barking branch of the DLR fills a key gap in the public transport
network by linking Barking to the Royal Docks. As with DLR 2, there are significant
local environmental impacts on the elevated section through Thamesmead and at
Abbey Wood. There would be some environmental impacts associated with a new
alignment across the River Roding to Barking.

Conclusion

In addition to Thamesmead, this option has the potential to stimulate higher density
development in Gallions Reach, the Roding corridor and Barking Town Quay.
However, this option faces significant deliverability risks associated with the
proposed elevated alignment to Abbey Wood and the tunnelled section into Barking.
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DLR 3a

DLR Barking to Bexleyheath

Description of
option

This option includes the same route alignment as DLR 3 between Barking and
Thamesmead Boiler House. It would then enter into a deep bored tunnel to serve
subterranean stations at Abbey Wood, West Heath and Bexleyheath station before
terminating at an Underground station in Bexleyheath town centre. The tunnel portal
in Thamesmead could be situated adjacent to the Carlyle Road / Eastern Way
junction where there is considerable excess space.
The service between Bexleyheath and Barking is estimated to have a one-way journey
time of 27 minutes. The assumed operating pattern has the Gallions ReachBexleyheath extension and the Barking-Bexleyheath branch operating at up to 8 tph
respectively during the day.

Costs (£m,
rounded)

Capital

1,500-1,700

Operating/Year

50-60

Appraisal

1,900-2,150

Outturn

2,200-2,550

Impacts

This option is likely to generate positive environmental impacts as a result of
reducing car dependency in parts of Bexley. It entails lower environmental impacts
than other DLR options because the sections through sensitive residential areas are
tunnelled. There would, however, be greater construction-related impacts of the
tunnel, especially around stations and ventilation shafts.

Conclusion

This option is likely to support growth in the same development areas as DLR 3 but
overcomes the alignment issues through the tunnelled section in Abbey Wood. The
north-south alignment to Bexleyheath town centre also achieves a number of wider
objectives for transport in Bexley, although these are not directly related to the river
crossings’ core objectives. The lengthy tunnelled section presents significant delivery
and cost challenges.

138

139

DLR 3b

DLR Ilford to Abbey Wood

Description of
option

This option includes the same route alignment as DLR 3 between Abbey Wood and
the elevated section through Gallions Reach. Near the A13 it would then enter a
tunnelled section under Barking where it would stop at the existing interchange. The
tunnel would emerge to the north of Barking to reach an elevated section running
parallel to the A406 in the Roding valley. There would be an intermediate elevated
stop at Little Ilford, and the elevated route would turn into Ilford to terminate near
the station.
The service between Abbey Wood and Ilford is estimated to have a one-way journey
time of 22 minutes. The assumed operating pattern has the Gallions Reach-Abbey
Wood extension and the Ilford-Abbey Wood branch operating at 8 tph respectively
during the day.

Costs (£m,
rounded)

Capital

1,050-1,200

Operating/Year

40-50

Appraisal

1,300-1,550

Outturn

1,500-1,800

Impacts

This option would have the same transport impacts as DLR 3, but additionally it
would provide a high quality public transport link (and a new footbridge across the
A406) to the existing residential communities around Little Ilford that are currently
relatively inaccessible. The local environmental impacts are expected to be similar to
DLR 3.

Conclusion

The possible future extension of this DLR branch to Ilford would provide an orbital
link between all the main radial corridors in east London, leading to significant
benefits in terms of connectivity and resilience. However, this option faces the
feasibility risks associated with the proposed elevated alignment to Abbey Wood
(see DLR 2), as well as a very high construction cost.
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DLR 4

DLR Gallions Reach station to Erith

Description of
option

This option includes the same route alignment as DLR 2 between Gallions Reach
station and Abbey Wood. The location of the station at Abbey Wood would be
positioned to allow the elevated track to turn into the railway corridor alignment. The
elevated section would then continue along Alsike Road and Yarnton Way to Picardy
Manorway before turning to run parallel to Bronze Age Way into Erith. It would serve
intermediate stations at Yarnton Way, Belvedere North, Crabtree, Frank’s Park and
Erith station before terminating in Erith town centre.
The service is estimated to have a one-way journey time of 24 minutes and run at up
to 8 tph during the day. The extension would be 12 km long.

Costs (£m,
rounded)

Capital

800-1,050

Operating/Year

20-25

Appraisal

1,100-1,300

Outturn

1,250-1,550

Impacts

As with DLR 2, there are significant local environmental impacts on the elevated
sections through Thamesmead. This option would run particularly close to residential
communities around Alsike Road and Yarnton Way.

Conclusion

A separate workstream is looking at a range of public transport options to serve
North Bexley with alternative development scenarios. This DLR extension could be
of greater merit should development aspirations for North Bexley change
significantly. Without a link to Barking, the connectivity and resilience impacts are
less than other options at a similar (or lower) cost. The delivery risks of this option
are relatively high due to the feasibility risks associated with the proposed elevated
alignment through Abbey Wood.
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DLR 5

DLR Gallions Reach station to Beam Park

Description of
option

This option includes the same route alignment as DLR 4 between Gallions
Reach station and Belvedere North. At Picardy Manorway, the elevated route
would turn northwards to run on the multi-modal bridge crossing. After the
northern descent from the bridge, the DLR would serve an elevated station
near to the CEME college and divert to an elevated alignment over the A13,
before serving new developments and terminating at an interchange with the
planned Beam Park station.
The service is estimated to have a one-way journey time of 24 minutes and
run at 8 tph during the day.

Costs (£m,
rounded)

Capital

800-1,050

Operating/Year

25-30

Appraisal

1,000-1,350

Outturn

1,150-1,550

Impacts

As with the DLR 2, there are significant local environmental impacts on the
elevated sections through Thamesmead. This option would run particularly
close to residential communities around Alsike Road and Yarnton Way.

Conclusion

The onward extension of the DLR to Belvedere North and Beam Park offers
significant opportunities for growth but its viability would depend on the
proposed nature and scale of development proposals in Bexley Riverside and
London Riverside. The delivery risks of this option are relatively high due to
the feasibility risks associated with the proposed elevated alignment through
Abbey Wood.
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DLR 6

DLR between Ilford and Bexleyheath

Description of
option

This option consists of a system between Ilford and Bexleyheath. From Ilford the
system is assumed to operate in a mix of tunnel and elevated sections until
Gallions Reach station. It would then run on the proposed river crossing to
Thamesmead before continuing in a tunnel to serve Abbey Wood, West Heath,
Bexleyheath station and Bexleyheath town centre. The service is estimated to have
a one-way journey time of around 20-25 minutes from Ilford to Bexleyheath. As
vehicles are automated, it is assumed that 3-car units could operate at up to 24
tph during peak times (but are assumed to start around 16 tph).

Costs (£m,
rounded)

Capital

1,600-1,850

Operating/Year

55-65

Appraisal

2,050-2,350

Outturn

2,350-2,750

Impacts

This option has very wide-ranging transport impacts for communities across east
and southeast London. This option minimises environmental impacts in
Thamesmead because the sections through sensitive residential areas are
tunnelled. There would, however, be localised environmental impacts associated
with constructing the tunnel and stations, and along the River Roding valley.

Conclusion

This option meets the strategic objectives very well, as it provides a potentially
transformational orbital link, providing radically improved connectivity to existing
areas, as well as serving the key development areas, facilitating higher density
growth in Thamesmead and Gallions Reach. It would add significant network
resilience by creating a high frequency link between all of the radial rail networks,
including the DLR. However this option is very high cost.
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Heavy rail and metro
6.59.

TfL is currently preparing to submit a Transport & Works Act Order for an extension
of the London Overground Gospel Oak – Barking line to terminate in the Barking
Riverside development. The extension branches from the Network Rail Tilbury Loop
line, to the proposed Barking Riverside development site south of Choats Road, and
then would run at an elevated level on a concrete viaduct across the development
before terminating at an elevated island platform terminus station. Although not part
of the current proposals, the extension is being built in such a way as not to preclude
a further extension under the river Thames to Thamesmead by sinking the line into a
tunnel upon departing the Tilbury Loop, with a deep-level station at Barking Riverside
replacing the elevated station.

6.60.

The currently proposed extension and possible further extension forms the basis for
the cross-river tunnel envisaged in the Draft London 2050 Infrastructure Plan. On the
south side of the river, the tunnel could terminate at a Thamesmead Boiler House
station or continue to Abbey Wood, Belvedere or a range of onward orbital
connections. As discussed, the assumed initial terminus for an orbital link tested in
this work is Bromley South. This station has a disused fifth track that could
potentially be converted into a terminus facility (subject to land), or alternatively, an
orbital service could serve Shortlands station with a potential siding at Shortlands
Junction. No detailed work on train path availability has been undertaken at this
conceptual stage.
Figure 6.8: Proposed Overground extension to Barking Riverside

6.61.

The Gospel Oak-Barking line currently operates at 4 tph and this frequency is the
result of constraints elsewhere on the line. However, designing a cross-river tunnel
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for London Overground rolling stock does provide a degree of flexibility for its use by
other heavy rail lines.
6.62.

London Overground services could use the existing rail network in southeast London,
or alternatively one variant of the orbital rail options discussed in the context of the
2050 Infrastructure Plan includes a tunnelled section from Abbey Wood to
Bexleyheath. However, a potential new tunnelled rail alignment from Abbey Wood to
Bexleyheath is likely to prove prohibitively expensive below established (low density)
residential communities.

6.63.

A potential London Underground extension from Barking via Barking Riverside and
Thamesmead to Abbey Wood has been ruled out, given the complex engineering and
operational problems identified as part of the Barking Riverside programme of work.

6.64.

Note that it is not feasible for heavy rail to use the proposed crossings at Gallions
Reach and Belvedere and hence no options for this mode have been considered at
these locations.

6.65.

Table 6.4 summarises the long list of heavy rail and metro options. Each option is
presented in turn along with the summary of the SAF.
Table 6.4: Summary of heavy rail and metro long list options
LO 1

Gospel Oak-Barking line extension from Barking via Barking Riverside to
Thamesmead

LO 2

Gospel Oak-Barking line extension from Barking via Barking Riverside and
Thamesmead to Abbey Wood

LO 3

Gospel Oak-Barking line orbital extension from Barking via Abbey Wood to
Bromley (running on Southeastern network)

LO 3a

As above with additional tie-ins to allow Dagenham Dock to Woolwich rail
connection

LO 4

Gospel Oak-Barking line orbital extension from Barking via Abbey Wood to
Bromley (Bexleyheath tunnel)
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LO 1

London Overground Barking Riverside to Thamesmead

Description of
option

The proposed extension would branch from the Tilbury Loop Line as described
above and descend to enter a cut and cover and then twin bored tunnels. The
Barking Riverside station would likely be constructed within a sub-surface
concrete “box” structure with platforms around 25m below ground. South of
the river the tunnel would serve a subsurface terminus station around Carlyle
Road.
The service is estimated to have a one-way journey time of around 10 minutes
from Barking to Thamesmead. It is assumed that 4-car electric multiple unit
trains would operate at 4 tph during the day.

Costs (£m,
rounded)

Capital

750-950

Operating/Year

2-3

Appraisal

950-1,250

Outturn

1,100-1,450

Impacts

Tunnelling for the line and stations would have construction-related impacts
(e.g. noise and dust) and would be close to sensitive receptors (residents and
schools) at both ends of the tunnel.

Conclusion

While offering some improved connectivity to Thamesmead, this option does
not offer significant resilience benefits since it has no rail interchange south of
the river and is only low frequency, at a very high cost.
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LO 2

London Overground Barking to Abbey Wood

Description of
option

The proposed extension to Abbey Wood would run on a similar alignment to
LO 1 to Barking Riverside station. However, the alignment of the twin bored
tunnels would differ since it would run directly to a deep-level Thamesmead
Boiler House station and bored tunnels would continue to a deep-level
terminus station at Abbey Wood.
The service is estimated to have a one-way journey time of around 13 minutes
from Barking to Abbey Wood. It is assumed that 4-car electric multiple unit
trains would operate at 4 tph during the day.

Costs (£m,
rounded)

Capital

1,200-1,550

Operating/Year

3-5

Appraisal

1,500-2,000

Outturn

1,750-2,300

Impacts

Tunnelling for the line and stations would have construction-related impacts
(e.g. noise and dust) and would be close to sensitive receptors (residents and
schools) at both ends of the tunnel.

Conclusion

This extension supports the regeneration of Thamesmead by providing good
public transport connectivity including access to Crossrail at Abbey Wood. It
would also provide network resilience in the event of planned or unplanned
incidents but would be a low frequency service, at a very high cost.
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LO 3

London Overground orbital service

Description of
option

The advantage of extending the London Overground to Abbey Wood would be the
possibility of operating an orbital service from the existing Gospel Oak to Barking
Line into the Southeastern rail network. This option assumes that the bored tunnel
extension to Abbey Wood could connect to the existing rail network with a portal
located between Abbey Wood and Belvedere. The orbital service would continue via
Slade Green, Sidcup and Grove Park to Bromley South serving existing stations.
The service is estimated to have a one-way journey time of around 55 minutes from
Barking to Bromley South. It is assumed that 4-car electric multiple unit trains would
operate at 4 tph during the day. No detailed capital cost estimate for this option has
been prepared and the estimates are simply based on unit costs of similar schemes.

Costs (£m,
rounded)

Capital

1,350-1,800

Operating/Year

40-45

Appraisal

1,700-2,300

Outturn

2,000-2,650

Impacts

This option would have wide-ranging transport impacts for communities in southeast
London by enhancing the frequency and quality of existing rail connections and
creating new orbital links. Several additional infrastructure elements such as the
tunnel portals in Barking Riverside and Abbey Wood and construction of a new
flyover at Chislehurst Junction would have further localised environmental impacts.

Conclusion

This represents one possible option to develop orbital Overground links in Outer
London as proposed in the 2050 Infrastructure Plan, generating connectivity benefits
for large parts of southeast London. However there is a very high capital cost
associated with this option and significant issues of integrating with the national rail
services, representing a clear deliverability risk. Construction of a connection onto
the North Kent Line in the Abbey Wood area, and providing an interchange with
Abbey Wood to connect with Crossrail services, would be very challenging and
costly. It would be a low frequency service, reducing its attractiveness.
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LO 3a

London Overground orbital service (with additional tie-ins)

Description of
option

One variation of the proposed orbital service would be the opportunity to build
additional tie-ins to allow trains to operate from stations on the Tilbury Loop Line to
stations west of Abbey Wood on the south side. This would give greater flexibility of
orbital service patterns and would offer greater resilience in the event of incidents,
while potentially making more intensive use of the tunnel infrastructure. No detailed
work has been undertaken to understand what additional service patterns could be
introduced as a result of the tie-ins. However, capacity for additional services will be
limited on both sides of the river.
No feasibility work has been undertaken but the constrained location of the tie-ins
suggests that this would be difficult to build and a capital cost of up to £1.9bn is
possible.

Costs (£m,
rounded)

Capital

1,450-1,900

Operating/Year

40-45

Appraisal

1,850-2,450

Outturn

2,150-2,850

Impacts

This option would have similar environmental impacts to LO 3, but with additional
local impacts around the additional portals.

Conclusion

This option would theoretically offer greater flexibility in rail service patterns to make
better use of a cross-river tunnel. However, it is not immediately clear that there
would be adequate excess capacity in either the Tilbury Loop Line or on the North
Kent Line given capacity pressure on both. Moreover, the constrained location of the
tie-ins suggests that this would be costly and difficult to build.
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LO 4

London Overground orbital service (tunnelled)

Description of
option

This option is an alternative version of the London Overground orbital service
proposal. It is assumed that the Abbey Wood twin bored tunnels would be extended
southwards to serve West Heath/Bostall and Bexleyheath. The tunnel would connect
to the existing rail network near to Albany Park and continue via Lee, Grove Park
Chislehurst and Bickley to Bromley South serving existing stations. The service is
estimated to have a one-way journey time of around 45 minutes from Barking to
Bromley. It is assumed that 4-car electric multiple unit trains would operate at 4 tph
during the day. No cost estimate for this option has been prepared but it could be
expected to cost up to £2.15bn.

Costs (£m,
rounded)

Capital

1,600-2,150

Operating/Year

35-40

Appraisal

2,050-2,750

Outturn

2,400-3,200

Impacts

This option would have similar environmental impacts to option LO 3, as well as
additional (potentially very significant) localised impacts associated with the
construction of the tunnel, stations, ventilation shafts and additional portal south of
Bexleyheath.

Conclusion

This represents an option to develop orbital Overground links in outer London as
proposed in the 2050 Infrastructure Plan, serving fewer stations than option LO 3 but
providing faster orbital journey times and directly serving Bexleyheath town centre, a
major centre with poor rail accessibility at present. However, the high cost and
complexity of building tunnels makes the financial and commercial cases weak.
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Summary of public transport options
6.66.

The indicative cross-river bus network option demonstrates how the provision of
cross-river routes can lead to a step change in connectivity in the study area. These
options need to be included in the interim list as a benchmark against which to
evaluate rail-based options, since buses are flexible, deliverable and have no or
relatively low additional capital costs for highway crossings.

6.67.

Given the right infrastructure, a bus-based solution can theoretically match the
capacity and level of service of a rail-based system, and has notable advantages in
being able to serve a wide area on both sides of the crossing and at low cost, both to
build and for users. However, previous experience5 has shown that rail-based options
can be more effective in stimulating development activity, with the commitment to
tangible and permanent infrastructure.
Local connectivity

6.68.

The starting point for assessing the local connectivity benefits of alternative options
has to be the previous or existing proposals for London Overground or DLR
extensions to Thamesmead. These options already integrate with existing networks,
and some initial work has been carried out to understand the feasibility of their
delivery.

6.69.

Work has been done to investigate the cost of a London Overground extension from
Barking Riverside to Thamesmead only. The capital cost has been estimated as £750950m. This tunnel would link Thamesmead to the wider Overground, Underground
and national rail networks at Barking. Yet it is currently envisaged that the extension
would operate at 4 tph, a level of service unlikely to justify the high capital cost of
constructing the tunnel, at least at current/forecast population densities in the area
served.

6.70.

An alternative London Overground extension to a deep-level station at Abbey Wood
has also been considered. In addition to Barking interchange, this would link both
Barking Riverside and Thamesmead to Crossrail at Abbey Wood station. The capital
cost would be even higher at around £1.2-1.6bn and again may be difficult to justify
at 4 tph.

6.71.

The capital cost of the tunnel may be easier to support if used to extend the
Hammersmith and City London Underground line, which would have a higher
frequency of 10 tph, from Barking to Abbey Wood, providing a turn-up-and-go
frequency and a more convenient range of destinations. However, there are some
very serious technical constraints at Barking which make this option difficult to
deliver, and this option does not offer flexibility for developing a future orbital
network since there would be further very considerable technical and operational

5

PTEG (2005), What Light Rail can do for cities: a review of the evidence
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challenges in extending the line any further, particularly on to Southeastern national
rail tracks. Therefore, in spite of some reservations about the low frequency, the
Overground extension to Abbey Wood (option LO 2) is taken forward to the interim
list for more detailed consideration since this provides maximum flexibility for future
extensions to create an orbital network, which may offer wider benefits.
6.72.

If a crossing were built on the safeguarded Gallions Reach alignment, there are a
number of options to provide a public transport link on a multi-modal fixed link
crossing (bridge or tunnel). At the time of the previous Thames Gateway Bridge
proposals, an option was explored for a potential DLR extension to Thamesmead
(DLR 1). This represents an inherently deliverable scheme, which could stimulate
development by providing the first direct rail connection to northern Thamesmead
and linking it to areas of employment growth in east London.

6.73.

The longer term benefit of public transport on the Gallions Reach crossing could be
improved if the DLR route extended from Thamesmead to Abbey Wood (DLR 2). This
would contribute significantly to orbital public transport connectivity and resilience
by linking to the Abbey Wood interchange, and would create a high capacity feeder
route to carry passengers from all of Thamesmead to Crossrail. A key challenge to an
extension of the DLR to Abbey Wood stems from its impact on the urban realm, as a
DLR route would need to be fully segregated from traffic. An important part of the
vision for the regeneration of Abbey Wood and Thamesmead is that Harrow
Manorway should become a more vibrant high street with an improved public realm,
and an elevated DLR structure running along this alignment is likely to be contrary to
these objectives. A DLR extension from Abbey Wood, to other areas in Bexley (for
example, Erith) has been considered in the DLR 4 option. This has not been
progressed into the public transport interim list, as the area is being considered within
a Bexley Growth Strategy and falls outside of the remit of this project.

6.74.

North of the river, a DLR on the Gallions Reach crossing would offer the opportunity
for an extension towards Barking, thus linking the Royal Docks to Barking (DLR 3) and
opening up land for development in the Lower Roding Valley. The potential for a DLR
link into Barking town centre poses similar challenges to Abbey Wood due to the
constraints around the town centre and the interchange. In spite of the acknowledged
delivery challenges, DLR options 2 and 3 should be taken forward for further
consideration.

6.75.

The option of running a tram between the Gallions Reach crossing and Abbey Wood
appears to be an attractive option since would fit better with the urban realm
aspirations to convert Harrow Manorway to a high street character, as it would
operate at street level and could make a positive contribution to the character of the
street. In practice it could prove challenging to deliver a high quality interchange
between tram and Crossrail at Abbey Wood because development around the station
is at an advanced stage.

6.76.

The option of a tram scheme could offer similar benefits to the DLR scheme at a
lower cost, even with the additional cost of depot and systems for a small route.
Unlike the DLR Thamesmead extension, a tram link between Gallions Reach station
and Abbey Wood would require passengers from Thamesmead to interchange to the
DLR at Gallions Reach station, but it would also offer them an improved link to
Crossrail at Abbey Wood, and is therefore included in the interim list (option Tram 1).

6.77.

Furthermore it could make sense to continue the tram northwards to Barking, broadly
following the reserved ELT alignment and serving the areas along this corridor which
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have the potential for redevelopment or significant intensification (Tram 2). This
alignment would offer similar (or better) connectivity and resilience benefits
compared to the proposed Overground extension since it connects to interchanges at
Barking, Gallions Reach station and Abbey Wood.
6.78.

Finally, the potential for a tram to link Thamesmead directly to Woolwich shows
considerable potential to improve access from Thamesmead to Crossrail and
Woolwich town centre (Tram 2d). The Thamesmead to Woolwich section of this
option could potentially even be constructed in advance of the river crossing to
provide a light rail link from Thamesmead to Crossrail and to Woolwich town centre.

6.79.

The case for a medium-capacity public transport link appears to be weaker on the
Belvedere crossing than on the Gallions Reach crossing, due to the much lower
current and future population density in the surrounding areas and a lack of a clear
passenger objective (such as a major interchange station or town centre) nearby.
Should the option of a DLR crossing at Gallions Reach be pursued, it does provide the
potential to improve network connectivity and resilience by using the Belvedere
crossing to link in to a new Beam Park station. However, a significant change in the
type and volume of development in the area would likely be needed to justify this
level of service, given the cost.

6.80.

As a lower cost option, there is a stronger case for trams on the Belvedere crossing
alignment, in particular since this could be used to join up several fragmented
development areas along the river. The ELT route serving Barking Riverside is built
with some passive provision for later conversion to tram operation and currently
terminates south of Dagenham Dock station. By implementing the concept of a tram
flyover at Dagenham Dock station, the tram route could link up development sites in
Barking, Barking Riverside, Dagenham Dock, Beam Park and Belvedere North. Option
Tram 3 is therefore included in the interim list for further consideration.
Strategic orbital connectivity

6.81.

The impact of a new river crossing can have much wider impacts than just local
connectivity. The development of a new orbital public transport link operating east of
Woolwich was proposed as part of the London 2050 Infrastructure Plan, which could
improve connectivity for large parts of east and southeast London.

6.82.

While it is difficult to justify the cost of a heavy rail tunnel between Barking Riverside
and Thamesmead to serve a local purpose at only 4 tph, the case may look different
when assessing the impact of a strategic orbital rail link serving a much wider area.
Even a relatively low frequency may offer significant journey time savings if enough
new direct connections are made (saving passengers from travelling on much longer
routes via inner or even central London to make an orbital journey). Of the orbital
Overground options, the variant that runs on the existing route via Erith and Sidcup is
taken forward to the interim list (option LO 3) since this is the more affordable of the
two variants discussed in the context of the 2050 Infrastructure Plan. This option
connects the south of Bexley borough to Crossrail at Abbey Wood, and to the growth
areas in the northern parts of the borough and east London.

6.83.

Tram-train technology could offer a cost-effective alternative to the orbital
Overground service. The scheme taken forward to the interim list would operate as a
tram from Barking to Abbey Wood, as a train via Erith, Sidcup and Grove Park, and
reverting to on-street tram operation from Bromley North to Bromley South (option
TT1). This would make efficient use of new infrastructure, namely the Gallions Reach
multi-modal crossing, under-utilised highway capacity in Thamesmead, and some
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sections of the Southeastern rail network with spare capacity. However, this option
could still cost in the region of £700-800m to deliver if station access improvements
and associated works are taken into consideration.
6.84.

In addition, while the tram-train is theoretically a flexible option, it does face
constraints on network capacity and is arguably restricted by lowest common
denominator in each part of the system, i.e. through the complex train paths on the
rail network and the risk of delays when running on-street. The greatest operational
risk is that delays on the tramway part of the route would impact upon the reliability
of the service, which would result in trams missing their paths on the National Rail
lines; given the intensity of service on these lines, should disruption occur the knockon effects on the Southeastern rail network could be widespread. There are several
technical risks to the delivery of a tram-train solution, including the requirement for
bespoke rolling stock. Furthermore, there are several questions about the future
regulatory environment in which decisions about train path allocation will be made,
and how disrupted services would be managed. In spite of the operational and
technological concerns outlined above, option TT1 is taken forward to the interim list
for further consideration.

6.85.

It is noted that tram-train technology could play a more appropriate role if a new
orbital rail tunnel connecting Barking Riverside to Thamesmead were built. If heavy rail
Overground services could only operate at a frequency of 4 tph due to capacity
constraints at either end, the incorporation of tram services into the tunnel could
increase frequencies on the core tunnel link and provide additional connectivity to
communities on either side of the river. Tram 5 provides an illustration of the type of
service pattern possible but other links to, for example, the Royal Docks, Woolwich
or Dagenham Dock would also be possible.

6.86.

The provision of DLR on the Gallions Reach crossing offers potential opportunities to
extend the system to a strategic orbital link. Therefore DLR 6 is taken forward to the
interim list, allowing the sub-regional connectivity benefits of a heavy rail system or
DLR to be assessed.
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Public transport filtering
6.87.

Table 6.5 presents a summary of the long list of public transport options and the rationale for inclusion of these options for further analysis
or for their elimination at this stage.
Table 6.5: Long list of public transport options
Est capital
cost - bridge
(£m)*

Est capital
cost - tunnel
(£m)*

Est net
operating
cost
(£m/year)

Key rationale for inclusion

Option

Description

Interim
list?

Indicative
cross-river bus
network

Package of bus network
service changes

Yes

n/a

n/a

£20-35m

Potential connectivity improvements for a very low capital cost

Tram 1

Tram from Gallions Reach
station to Abbey Wood

Yes

£200-230m

£200-220m

£5-10m

This option could represent a relatively cost-effective rail link
between Thamesmead and the Royal Docks. The local connectivity
benefits relative to bus and DLR options should be tested

Tram 2

Tram from Barking to
Abbey Wood

Yes

£300-350m

£300-325m

£10-15m

This option could represent a relatively cost-effective rail link
between Barking, the Royal Docks and Abbey Wood. However, the
option variant 2d should be tested since it has several advantages in
terms of phasing and reducing delivery risk

Tram 2a

Tram 2 with extension to
Bexleyheath (on-street
running in mixed traffic)

No

£400-450m

£400-450m

£15-20m

While it should not form part of the preferred tram scheme, this
option has potential as a future extension

Tram 2b

Tram 2 with extension to
Ilford (elevated running)

No

£550-600m

£500-575m

£15-20m

While it should not form part of the preferred tram scheme, this
option has potential as a future extension

Tram 2c

Tram 2 with branch to City
Airport (on-street running
in mixed traffic)

No

£500-550m

£500-550m

£20-25m

This option is of limited transport benefit since many of the
communities that benefit already have good access to City Airport
via the Woolwich Arsenal DLR

Tram 2d

Tram 2 with branch to
Woolwich (predominantly
segregated on-street

No

£425-475m

£425-450m

£20-25m

This option could represent a relatively cost-effective rail link
between Barking, the Royal Docks, Woolwich and Abbey Wood.
There is potential for phased delivery to provide Thamesmead with
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running)

access to Crossrail and Woolwich town centre at an earlier date

Tram 2e

Tram 2 with branch to
Erith (predominantly
segregated on-street
running)

No

£475-525m

£475-525m

£20-25m

While it should not form part of the preferred tram scheme, this
option would have potential as a future extension to support North
Bexley development

Tram 3

Tram from Barking to
Abbey Wood via Barking
Riverside and Belvedere

Yes

£425-475m

£425-475m

£15-20m

This option could generate large connectivity benefits to some key
growth areas but at a high cost so greater certainty over
development impacts is required

Tram 3a

Tram 3 with extension to
Bexleyheath

No

£450-500m

£450-500m

£20-25m

Provides similar connectivity benefits as Tram 3 but higher risk as
sections of on-street running

Tram 4

Mini-network combing
Tram 2d and Tram 3

No

£750-850m

£750-850m

£35-40m

Could provide a major connectivity boost to stimulate development
in all of the key growth areas identified. The option poses a number
of delivery risks and has a high cost but could be delivered
incrementally

Tram 5

Tram from Barking to
Abbey Wood via Barking
Riverside

No

n/a

£375-425m

£10-15m

Would serve key growth areas and deliver resilience benefits as it
links existing transport hubs but it would not be making use of either
of the proposed highway crossings

TT 1

Tram-train from Barking to
Bromley South via Gallions
Reach station, Abbey
Wood, Southeastern loop,
Grove Park and Bromley
North

Yes

£700-800m

£700-800m

£55-60m

This option is included to test the relative sub-regional connectivity
benefits of a longer orbital option, and whether a lower cost option
would offer the same benefits as a heavy rail orbital services

TT 1a

Variant of the above
terminating in Bexleyheath

No

£450-525m

£450-500m

£35-40m

Several very decisive risks to deliverability of the tram-train options
as outlined in option TT1

TT 2

Tram-train from Barking to
Belvedere, then to
Bromley South

No

£750-850m

£750-850m

£55-60m

Several very decisive risks to deliverability of the tram-train options
as outlined in option TT1

TT 2a

Variant of the above
terminating in Bexleyheath

No

£500-575m

£475-550m

£30-35m

Several very decisive risks to deliverability of the tram-train options
as outlined in option TT1
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TT 3

Tram-train from Barking to
Bexleyheath via Barking
Riverside and Abbey Wood

No

n/a

£550-650m

£25-30m

Several very decisive risks to deliverability of the tram-train options
as outlined in option TT1

DLR 1

DLR extension from
Gallions Reach station to
Thamesmead

Yes

£225-250m

£325-325m

£4-7m

This option would provide Thamesmead with a direct rail link to the
Royal Docks and Crossrail at Custom House

DLR 2

DLR extension from
Gallions Reach station to
Abbey Wood

Yes

£400-425m

£500-525m

£10-15m

This is a very difficult scheme option to deliver but is included to
allow like-for-like comparison with bus and tram links to Abbey
Wood

DLR 3

DLR from Barking to Abbey
Wood

Yes

£850-950m

£950-1,050m

£35-45m

This is a very difficult scheme option to deliver but is included to
allow like-for-like comparison with bus, tram and heavy rail options
between Abbey Wood and Barking

DLR 3a

As DLR 3 with extension
to Bexleyheath (tunnelled)

No

£1,5001,600m

£1,6001,700m

£50-60m

The lengthy tunnelled section presents significant delivery and cost
challenges

DLR 3b

As DLR 3 with extension
to Ilford (elevated running)

No

£1,0501,100m

£1,1501,200m

£40-50m

Feasibility risks associated with the proposed elevated alignment to
Abbey Wood, as well as a very high construction cost

DLR 4

DLR from Gallions Reach
station to Erith via
Thamesmead, Abbey
Wood and Belvedere

No

£850-950m

£950-1,050m

£20-25m

Without a link to Barking, connectivity and resilience benefits are less
than other lower cost options. Also delivery risks are relatively high
due to the feasibility of elevated alignment to Abbey Wood

DLR 5

DLR from Gallions Reach
station to Beam Park via
Thamesmead, Abbey
Wood and Belvedere

No

£800-850m

£1,0001,050m

£25-30m

Delivery risks are relatively high due to the feasibility risks associated
with the proposed elevated alignment to Abbey Wood

DLR 6

DLR Ilford to Bexleyheath
via Barking, Gallions Reach
station , Thamesmead and
Abbey Wood

Yes

£1,6001,750m

£1,7001,850m

£55-65m

This option is included to test the relative sub-regional connectivity
benefits of a lower frequency heavy rail orbital option with a highfrequency, medium-capacity transit mode

LO 1

Overground extension
from Barking Riverside to

No

n/a

£750-950m

£2-3m

While offering some improved connectivity to Thamesmead, this
option does not offer significant resilience benefits since it has no
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Thamesmead

rail interchange south of the river and is only low frequency, at a very
high cost

LO 2

Overground extension
from Barking Riverside to
Abbey Wood

Yes

n/a

£1,2001,550m

£3-5m

This scheme has been proposed in the 2050 London Infrastructure
Plan as one step towards a future orbital network

LO 3

Overground extension to
create orbital rail route via
Barking Riverside and
Abbey Wood to Bromley
South

Yes

n/a

£1,3501,800m

£40-45m

Reasonable assumption of a feasible orbital service pattern should
the orbital Overground service be pursued

LO 3a

As LO 3 with additional
tie-ins

No

n/a

£1,4501,900m

£40-45m

Unlikely to be the required capacity on either the Tilbury Loop Line
or on the North Kent Line given capacity pressure on both

LO 4

Orbital extension from
Barking via Abbey Wood to
Bromley

No

n/a

£1,6002,150m

£35-40m

High cost and complexity of building tunnels makes the financial and
commercial cases weak

*Rounded 2013 prices; excluding optimum bias and future inflation but including marginal additional infrastructure costs, risk and net construction inflation.
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7

Conclusion

7.1.

Transport for London (TfL) is proposing a series of river crossings that seeks to
improve the ability of people and goods to cross the River Thames in London. Its
focus is on the continued enhancement of the transport network, both in response to
the enormous changes which have taken place in this part of London over the last
two to three decades, and as a means of supporting the significant further growth
that is forecast.

7.2.

More specifically, two locations have been identified as potential new crossing points
in the area of the Thames east of the proposed Silvertown Tunnel; Gallions Reach and
Belvedere in addition to the current ferry location at Woolwich, which has been
considered as a potential site for a new or replacement crossing.

7.3.

This document outlines all the long list options considered, including highway, public
transport and walking and cycling options. Due to the number of potential option
packages (comprising five types of crossing infrastructure, three shortlisted crossing
locations and 30 public transport options), it has been necessary to reduce the
number of options which can be taken forward for a more detailed analysis including
modelling and engineering assessments. This report has detailed the process of
option generation and sifting down to the revised lists of options.

7.4.

The long list of option packages in this report has been sifted using TfL’s Strategic
Assessment Framework (SAF) which is aligned with the DfT’s Early Assessment and
Sifting Tool (EAST).

7.5.

The highway short list to be taken forward is presented in Table 7.1.
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Table 7.1 Highway short list of options
Option

Est capital cost
(£m)*

Est net
operating cost
(£m/year)

Key rationale for inclusion

Woolwich
Ferry renewal

£10-20m

~£6m

This could be implemented as a shortterm measure, but should be considered
out of scope for this study of longer term
provision

Gallions Reach
high-level
bridge

£250-400m

£0.5m

This option meets the strategic objectives
and has strong support

Gallions Reach
immersed
tunnel

£400-625m

£4-5m

The immersed tunnel has similar
transport benefits to a bridge. While it is
likely to be more expensive than a bridge,
it has fewer impacts on adjacent local
communities and development sites

Belvedere
high-level
bridge

£300-550m

£0.5m

This option meets the strategic objectives
and has strong support

£4-5m

The immersed tunnel has similar
transport benefits to a bridge. Due to a
number of physical constraints on bridge
design at this location the immersed
tunnel needs to be considered in spite of
its high cost

Belvedere
immersed
tunnel

£350-625m

*Rounded 2013 prices; excluding optimum bias and future inflation but including marginal additional
infrastructure costs, risk and net construction inflation.

7.6.

The public transport interim list to be taken forward is presented in Table 7.2Table
7.2 Public transport interim list of options , making use of either the Gallions Reach or
Belvedere crossing, or both. Further options requiring a separate tunnel linking Barking
and Abbey Wood have also been considered for comparison. Plans for the public
transport network at this time are indicative and will be subject to further
assessment, consultation and potential amendment.
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Table 7.2 Public transport interim list of options
Option

Description

Indicative
cross-river
bus
network

Package of bus
network service
changes

Est capital
cost bridge
(£m)*

Est capital
cost tunnel
(£m)*

Est net
operating
cost
(£m/year)

n/a

n/a

£20-35m

Key rationale for
inclusion
Potential connectivity
improvements for a very
low capital cost

Tram 1

Tram from Gallions
Reach station to
Abbey Wood

£200230m

£200-220m £5-10m

This option is included
to test the relative local
public transport
connectivity benefits of
alternative options on
the Gallions Reach or
Barking Riverside to
Thamesmead crossing
alignments

Tram 2d

Tram Barking to
Abbey Wood and
Woolwich via
Thamesmead

£425475m

£425-450m £20-25m

This option is included
as it creates a highquality public transport
spine through
Thamesmead, linking to
the key Crossrail stations
at Abbey Wood and
Woolwich, and providing
residents of
Thamesmead with a high
quality link to the town
centre at Woolwich.

Tram 3

Tram from Barking
to Abbey Wood via
Barking Riverside
and Belvedere

£425475m

£425-475m £15-20m

Could generate large
connectivity benefits to
some key growth areas
but high cost so greater
certainty over
development impact is
required

TT 1

Tram-train from
Barking to Bromley
South via Gallions
Reach station,
Abbey Wood,
Southeastern loop,
Grove Park and
Bromley North

£700800m

£700-800m £55-60m

This option is included
to test the relative subregional connectivity
benefits of a longer
orbital option, and
whether a lower cost
option would offer the
same benefits as a heavy
rail orbital services
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Est capital
cost bridge
(£m)*

Est capital
cost tunnel
(£m)*

Est net
operating
cost
(£m/year)

Key rationale for
inclusion

Option

Description

DLR 1

DLR extension from
Gallions Reach
station to
Thamesmead

£225250m

£325-325m £4-7m

This is potentially the
most deliverable and
lowest-cost rail scheme
that provides
Thamesmead with a
direct rail link to the
Royal Docks and
Crossrail (at Custom
House)

DLR 2

DLR extension from
Gallions Reach
station to Abbey
Wood

£400425m

£500-525m £10-15m

This is a very difficult
scheme option to deliver
but is included to allow
like-for-like comparison
with bus and tram links
to Abbey Wood

DLR 3

DLR from Barking
to Abbey Wood

£850950m

£9501,050m

£35-45m

This is a very difficult
scheme option to deliver
but is included to allow
like-for-like comparison
with other options
between Abbey Wood
and Barking

DLR 6

New transit route
from Ilford to
Bexleyheath via
Barking, Gallions
Reach station,
Thamesmead and
Abbey Wood

£1,6001,750m

£1,7001,850m

£55-65m

This option is included
to test the relative subregional connectivity
benefits of a lower
frequency heavy rail
orbital option with a
high-frequency,
medium-capacity transit
mode

LO 2

Overground
extension from
Barking Riverside to
Abbey Wood

n/a

£1,2001,550m

£3-5m

This scheme has been
proposed in the 2050
London Infrastructure
Plan as one step towards
a future orbital network

LO 3

Overground
extension to create
orbital rail route via
Barking Riverside
and Abbey Wood
to Bromley South

n/a

£1,3501,800m

£40-45m

Reasonable assumption
of a feasible orbital
service pattern should
the orbital Overground
service be pursued

*Rounded 2013 prices; excluding optimum bias but including marginal additional infrastructure costs, risk and net
construction inflation.

7.7.

The recommendation of this report is that the current work on options appraisal
continues, such that a short list of feasible options can be considered and a preferred
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solution identified and progressed. The next phase of work should consider the
connectivity impacts of the interim highway and public transport options separately,
with the aim of identifying a short list of multi-modal packages.
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Executive summary
Context
1. Transport for London (TfL) is proposing a series of river crossings that seeks to improve
the ability of people and goods to cross the River Thames in London. Its focus is on the
continued enhancement of the transport network, both in response to the enormous
changes which have taken place in London over the last two to three decades, and as a
means of supporting the significant further growth that is forecast.
2. The project objectives for river crossings east of the proposed Silvertown Tunnel are:




To support population and employment growth;
To improve cross-river connectivity; and
To improve the resilience of cross-river transport links.

3. Two key locations, Gallions Reach and Belvedere, have been identified as the preferred
locations for potential highway or multi-modal crossings along the River Thames
between the proposed Silvertown Tunnel and the Dartford Crossing.
4. This report centres on the potential for public transport links to be incorporated into a
crossing design, and assesses the relative strengths and weaknesses of different public
transport options, including bus, Docklands Light Railway (DLR), tram and London
Overground.

Highway options
5. The development and appraisal of options is an iterative process, and the initial appraisal
of highway options was previously reported in the ‘Option Assessment Report (Long
List)’.
6. There are two different types of infrastructure that have been considered for the short
list of highway crossing options:



High-level bridge; and
Immersed tunnel.

7. The fixed infrastructure options are all assumed to be two lanes in each direction - one
for general traffic and one for public transport.
8. TfL will seek to incorporate pedestrian and cycling facilities into any new crossing east of
the proposed Silvertown Tunnel so long as they can be accommodated in a manner that
guarantees the safety and security of users, at a reasonable cost.
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Public transport option shortlisting
9. Consideration has also been given to the nature and scale of potential cross-river public
transport in the Study Area. A long list of 32 options has been considered in the ‘Option
Assessment Report (Long List)’, making use of either the Gallions Reach or Belvedere
crossing, or both. Further options requiring a separate tunnel linking Barking Riverside and
Thamesmead have also been considered for comparison. The report concluded by
proposing an interim list of public transport options, given the number of variations under
consideration.
10. The role of this report is to summarise the second phase of the option sifting process,
which focuses on reducing the public transport options from an interim list to generate a
short list.
11. The short list of options will then be considered in more detail including seeking public
and stakeholder feedback on these ideas, further modelling, engineering and
environmental assessments, and appraisal of economic and financial benefits.
12. Figure ES.1.1 presents a summary of the option sifting process.
Figure ES.1.1: Overview of option sifting process
Highway
Highway long
list

Active travel
Active travel
long list
Engineering
feasibility

SAF and
Engineering
feasibility

Active travel
interim list

Public transport
Public transport
long list
SAF

Public transport
interim list
Connectivity
analysis

Highway short
list

Public transport
short list

Short list of multi-modal packages
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Public transport short list
13. Table ES 1 presents a short list of four public transport options and the rationale for
inclusion of these options for further analysis. These include an indicative cross-river bus
network, two DLR options (DLR 1 and 3) and a Tram linking Barking with Abbey Wood and
Woolwich (Tram 2d).
Table ES 1: Public transport short list

Option

Description

Estimated
capital
cost bridge
(£m)*

Indicative
cross-river
bus
network

Package of
bus network
service
changes

DLR 1

DLR
extension
from
£225Gallions
250m
Reach
station to
Thamesmead

Tram 2d

n/a

Tram from
Barking to
Abbey Wood £425and
475m
Woolwich via
Thamesmead

Estimates
capital
cost tunnel
(£m)*

n/a

£325325m

Estimated
net
operating
cost
(£m/year)

Key rationale for inclusion

£20-35m

This option should be
shortlisted, given the
connectivity improvements
for a very low capital cost,
assuming new road
crossings are built. Specific
service patterns and routes
would be subject to
definition closer to the
point of opening.

£4-7m

DLR 1 performs well in
terms of potential
development impacts at a
relatively modest cost.
This option could also
allow for further
extensions beyond
Thamesmead and Gallions
Reach station in the future.
Tram 2d performs well in
terms of connectivity and
should be taken forward
for comparison of
alternative Barking to
Abbey Wood options.

£425450m
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£20-25m

The Thamesmead to
Woolwich section of this
option could potentially be
constructed in advance of
the river crossing to
provide a relatively low
cost light rail link from
Thamesmead to Crossrail
and to Woolwich town
centre.

DLR 3

DLR from
Barking to
Abbey Wood

£850950m

£9501,050m

£35-45m

In spite of the potentially
significant delivery
challenges relating to the
DLR interchanges at Abbey
Wood and Barking, the
DLR 3 alignment provides
very significant
connectivity benefits to
existing residents and
businesses and should be
taken forward for further
analysis.
The DLR can be extended
incrementally, and DLR 3
represents the scope for
extensions offered by the
DLR 1 cross-river link.

*Rounded 2013 prices; excluding optimum bias and inflation but including marginal additional infrastructure costs,
risk and net construction inflation.

Summary
14. This report has identified a short list of public transport options which can be considered
along with the four highway shortlisted options to identify the optimal multi-modal
package. Plans for the public transport network at this time are indicative and will be
subject to further assessment, consultation and potential amendment in order for a
preferred solution to be identified and progressed.
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1. Introduction
Context
1.1.

Transport for London (TfL) is proposing a series of river crossings that seeks to improve
the ability of people and goods to cross the River Thames in London. Its focus is on the
continued enhancement of the transport network, both in response to the enormous
changes which have taken place in London over the last two to three decades, and as a
means of supporting the significant further growth that is forecast.

1.2.

The project objectives for river crossings east of the proposed Silvertown Tunnel
(referred to as East of Silvertown) are:




To support population and employment growth;
To improve cross-river connectivity; and
To improve the resilience of cross-river transport links.

1.3.

Two key locations, Gallions Reach and Belvedere, have been identified as the preferred
locations for potential highway or multi-modal crossing along the River Thames between
the proposed Silvertown Tunnel and the Dartford Crossing. The ferry at Woolwich could
be a short term measure, but should be considered out of scope for this study of longer
term improved cross-river provision in the area.

1.4.

Figure 1.1 illustrates the two key crossing locations considered, as well as the proposed
Silvertown tunnel.
Figure 1.1 Plan of three main crossing locations considered
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Scope of this report
1.5.

This report centres on the proposed potential for bus and rail-based public transport
links to be incorporated into a crossing design at Gallions Reach and Belvedere, and
assesses the relative strengths and weaknesses of different public transport options,
including bus, Docklands Light Railway (DLR), tram and London Overground.

1.6.

The development and appraisal of options is an iterative process, and the initial appraisal
of highway options was previously reported in the report “Assessment of Need and
Options East of Silvertown”, which was published by TfL1 for public and stakeholder
review and comment in 2014.

1.7.

Following the 2014 public consultation, the option assessment has been revisited by TfL
to take account of comments received, including public and stakeholder views of the
options presented and expanding the consideration of how public transport connections
can best be improved. This has a potential impact on the type of crossing which can be
provided (as some public transport options are better suited to certain types of
crossing).

1.8.

The first phase of the option selection process was reported in the Option Assessment
Report (Long List), which covers all the long list options considered, including highway,
public transport and walking and cycling options.

1.9.

The role of this Option Assessment Report (Public Transport Interim List) is to
summarise the second phase of the option sifting process, which focuses on reducing
the public transport options from an interim list to generate a short list of public
transport options.

1.10. The interim list has been subject to further review, given the increased level of
information available since the ‘Option Assessment Report (Long List)’. Focus has been
placed on connectivity analysis of each public transport option, to address a key
connectivity object of the East of Silvertown project, and to help differentiate the
benefits across the different options. The short list of options will then be considered in
more detail including seeking public and stakeholder feedback on these ideas, further
modelling, engineering and environmental assessments, and appraisal of economic and
financial benefits.
1.11. The two Option Assessment Reports therefore supersede the earlier 2014 “Assessment
of Need and Options East of Silvertown” report and should be read in conjunction with
the Strategic Outline Business Case, which explains the need for intervention and the
project objectives.

Project objectives
1.12. The Strategic Outline Business Case sets out the project objectives for river crossings
east of the proposed Silvertown Tunnel. The three key objectives are:

1 https://consultations.tfl.gov.uk/roads/river-crossings?cid=new-river-crossings
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To support population and employment growth;
To improve cross-river connectivity; and
To improve the resilience of cross-river transport links.

1.13. In addition to these objectives, a successful crossing option or package of options would
need to meet a number of other requirements. These are:





To minimise any adverse impacts of proposals on health, safety and the London
environment, including the mitigation of local traffic, environmental and
congestion effects;
To ensure where possible that any proposals are acceptable in principle to key
stakeholders, including affected boroughs;
To align with local and strategic land use policies; and
To achieve a positive business case.

Stakeholder engagement
1.14. TfL has involved a large number of stakeholder organisations and the public in the
development of proposals for new river crossings. Regular meetings are held with the
most affected London boroughs, as well as with Highways England, which is leading on
the development of proposals for a new Lower Thames Crossing situated to the east of
Greater London.
1.15. TfL held a public consultation on river crossing proposals for 14 weeks from October
2012 to February 2013.
1.16. In the summer of 2014, TfL ran a further consultation specifically on the East of
Silvertown river crossings. These consultations have shaped the development of the
proposals, and TfL’s appraisal of the impacts and acceptability of the options.
1.17. Meetings and briefings have also been held with many other stakeholders. The feedback,
notably from the five surrounding boroughs, is presented below.
1.18. Barking and Dagenham’s support for a Gallions Reach crossing is “conditional on a
commitment being made to extending East London Transit services to provide a much
needed link between Barking and the Royal Docks and to enhance public transport
connectivity with Greenwich and Bexley”.
1.19. Barking and Dagenham are also in support of the extension of London Overground
services to Abbey Wood, which would boost the connectivity of Barking Riverside and
the regeneration of Barking Town Centre.
1.20. The Royal Borough of Greenwich is concerned that any proposals for vehicular river
crossings should contain integrated public transport arrangements such as bus lanes and
should be accompanied by a commitment from TfL to develop public transport
infrastructure and services within and in the proximity of any crossing. This would ensure
any crossing forms part of the wider public transport arrangements necessary to fully
secure the benefits of a crossing.
1.21. The Council are eager to be informed of planned new bus services crossing Gallions
Reach that integrate with public transport networks (including Crossrail) and new and
proposed developments either side of the bridge.
1.22. Bexley stated that a crossing at Gallions Reach would “need to be progressed in parallel
with the Council’s own growth agenda which will encompass a broad range of transport
interventions in the area to support development and bring about fundamental changes
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in travel patterns in the longer term. Among these interventions is the potential for
cross-river public transport improvements, and the role of a river crossings package in
securing these connections will need to be thoroughly explored. This could include the
potential for the fixed link options in this consultation to accommodate or facilitate a
bus transit, DLR or Overground link across the river. In this context the option of a
tunnel rather than a bridge at Gallions Reach should continue to be explored”.
1.23. No specific public transport comments were made by Newham or Havering.
1.24. Clearly, public transport provision needs to be considered and incorporated within a
package of river crossing improvements.

Structure
1.25. The remainder of this report will be structured as follows:







Chapter 2 of this report outlines the option shortlisting process to date,
including a summary of the selected highway options;
Chapter 3 of this report describes the assessment approaches and tools to be
applied to the interim list of public transport options;
Chapter 4 of this report gives an overview of the current situation in the Study
Area, the anticipated future growth (in population and jobs) and the likely
situation in 2031, without the introduction of new crossing(s);
Chapter 5 of this report provides an assessment of the cross-river indicative bus
network, a baseline public transport provision expected to be included with a
new crossing;
Chapter 6 of this report provides an assessment of the other public transport
options, relative to the changes anticipated with the cross-river indicative bus
network; and
Chapter 7 of this report presents the conclusion, outlining the short list of
public transport options.
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2. Option shortlisting process
Overview of option sifting
2.1.

Due to the initial very long list of potential options, it was necessary to ensure that there
was a proportionate process for sifting the long list down to a shorter list of the more
feasible options to be subject to a much more detailed analysis. Figure 2.1 outlines the
option sifting process.
Figure 2.1 Overview of option sifting process
Highway
Highway long
list

Active travel
Active travel
long list
Engineering
feasibility

SAF and
Engineering
feasibility

Active travel
interim list

Public transport
Public transport
long list
SAF

Public transport
interim list
Connectivity
analysis

Highway short
list

Public transport
short list

Short list of multi-modal packages
2.2.

A long list of options was developed for river crossings located between the proposed
Silvertown Tunnel and the existing Dartford Crossing. The Option Assessment Report
(Long List) conducted an initial assessment of the merits of different crossing options for
highway, public transport and active modes.

2.3.

The options were sifted on a mode-specific basis using TfL’s Strategic Assessment
Framework (SAF) which is aligned with the DfT’s Early Assessment and Sifting Tool

Location
2.4.

A number of potential highway or multi-modal crossing locations along the River
Thames between Silvertown and the Dartford Crossing have been considered. Several
factors need to be taken into account, including property, environmental and river
navigation impacts, access to the highway network and existing town centre locations,
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infrastructure, safeguarded land and protected open space. As such, large parts of the
riverside in east London have constraints on one side, or the other, or both.
2.5.

Two locations have been identified as potential new crossing points in the area of the
Thames east of the proposed Silvertown Tunnel: Gallions Reach and Belvedere, in
addition to the current ferry location at Woolwich, which has been considered as a
potential site for a new or replacement crossing.

2.6.

The options proposed at Gallions Reach can be contained within the safeguarded area of
land. No land is safeguarded for a crossing at Belvedere and further work would be
required to identify the land requirements for a link at this location.

2.7.

Any infrastructure at Gallions Reach is assumed to serve as a replacement to the existing
Woolwich Ferry, with the design of a new crossing based on the principal objective of
serving a similar function as the Woolwich Ferry with its use being primarily by local
traffic. Nevertheless, if new crossings are pursued, this assumption will need to be
checked to ensure that the new crossing does adequately cater for current ferry users,
so no firm decisions have been taken as to the longer term future of the ferry. In the
short term, new vessels could ensure that the ferry service continues to operate reliably
into the 2020s.

Highway options
2.8.

The reference case for the East of Silvertown project assumes that the Blackwall Tunnel
continues to function, with the addition of a Silvertown Tunnel immediately adjacent
connecting the Greenwich Peninsula with Silvertown. It is also assumed that both the
Blackwall Tunnel and the proposed Silvertown Tunnel would be subject to user charging.
The reference case does not include a Lower Thames Crossing as that project is not
confirmed and there are still significantly different alternative options.

2.9.

The Option Assessment Report (Long List) outlines all the long list highway options
considered, including a ferry, lifting bridge, high-level bridge, immersed tunnel and bored
tunnel.

2.10. Based on the work undertaken so far on tunnelling, it is the immersed tunnel options
that should be included in the short list at both Gallions Reach and Belvedere. The
environmental impacts of construction are manageable in these locations, and the
immersed tunnel can be delivered at a significantly lower cost than the bored tunnel
option.
2.11. All of the fixed link crossing options at Woolwich were rejected on the grounds of cost
and deliverability. The options would entail very significant environmental impacts and
the demolition of property.
2.12. Conversely, ferries have been discounted as options at Gallions Reach and Belvedere.
Despite some localised connectivity benefits, the same disadvantages as the other
ferries (high operational costs for low capacity, not suitable for public transport, little
resilience) exist.
2.13. The option of lifting bridges also faces serious deliverability risks since there are no
existing comparable examples of lifting bridges with a span in the range of 200m or
more. Moreover, an opening bridge, would impact upon the navigability of the Thames,
(and it is not considered viable by the Port of London Authority) and the wider road
network with queues forming as traffic waits for the bridge to re-open. The frequent
closures would also affect the reliability of any public transport services using the
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crossing, and the lifting function would inhibit the ability to incorporate DLR into the
design.
2.14. As a result, the bridge would need to be a high-level bridge with an air draft of around
50m in the navigational clearance channel, requiring significant approach ramps to reach
this height.
2.15. The bridge or tunnel options would consist of one lane for general traffic and dedicated
provision for public transport.
2.16. The short list of potential highway river crossings is summarised in Table 2.1.
Table 2.1 Highway short list of options
Option

Key rationale for inclusion

Gallions Reach
high-level bridge

This option meets the strategic objectives and has strong support.

Gallions Reach
immersed
tunnel

The immersed tunnel has similar transport benefits to a bridge. While it is
likely to be more expensive than a bridge, it has fewer impacts on adjacent
local communities and development sites.

Belvedere highlevel bridge

This option meets the strategic objectives and has strong support.

Belvedere
immersed
tunnel

The immersed tunnel has similar transport benefits to a bridge. Due to a
number of physical constraints on bridge design at this location the
immersed tunnel needs to be considered in spite of its high cost.

2.17. Further work (in a future report) centering on the choice of fixed link crossing type
between high-level bridge or an immersed tunnel will be undertaken to understand the
engineering constraints, environmental impacts and potentially land/property constraints
before preferred options are selected.

Active travel
2.18. TfL is investing heavily in walking and cycling in London. However, new walking and cycle
routes across the Thames in east London are very expensive to provide. The highest
value from a new pedestrian and cycle crossing of the Thames would be derived further
to the west, where there is a much greater density of both residents and jobs.
2.19. Nevertheless, if TfL invests in new East of Silvertown multi-modal crossings, there is
clearly an opportunity for pedestrians and cyclists to be catered for alongside other
modes for much less expense than providing a standalone facility, and therefore the long
list of crossing options includes several for the incorporation of pedestrian and cycling
provision as part of the crossings.
2.20. In contrast to the proposed Silvertown Tunnel, where a road crossing is being planned in
close proximity to the Emirates Air Line, Jubilee line and passenger ferry services, the
area east of Woolwich is lacking in any crossings for non-motorised users. Therefore,
while provision of an independent crossing would be costly and is likely to be relatively
lightly used, a new crossing opportunity would offer real benefits to those local
residents who do wish to walk or cycle across the Thames in this area.
2.21. TfL will seek to incorporate pedestrian and cycling facilities into any new crossing east of
the proposed Silvertown Tunnel so long as they can be accommodated in a manner that
guarantees the safety and security of users at a reasonable cost.
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Interim list of public transport options
2.22. Table 2.2 presents the interim list of public transport options for consideration in this
report. This list has been generated through initial sifting; namely by applying the SAF to
a long list of options, making use of either the Gallions Reach or Belvedere crossing, or
both. Further options requiring a separate tunnel linking Barking and Abbey Wood were
also considered for comparison.
Table 2.2 Public transport interim list of options
Option

Description

Key rationale for inclusion

Indicative
cross-river bus
network

Package of bus network
service changes

Potential connectivity improvements for a very
low capital cost

DLR 1

DLR extension from
Gallions Reach station
to Thamesmead

This is potentially the most deliverable and
lowest-cost rail scheme that provides
Thamesmead with a direct rail link to the Royal
Docks and Crossrail (at Custom House)

Tram 1

Tram from Gallions
Reach station to Abbey
Wood

This option is included to test the relative local
public transport connectivity benefits of
alternative options on the Gallions Reach or
Barking Riverside to Thamesmead crossing
alignments

DLR 2

DLR extension from
Gallions Reach station
to Abbey Wood

This is a very difficult scheme option to deliver
but is included to allow like-for-like comparison
with bus and tram links to Abbey Wood

LO 2

Overground extension
from Barking Riverside
to Abbey Wood

This scheme has been proposed in the 2050
London Infrastructure Plan as one step towards
a future orbital network

DLR 3

DLR from Barking to
Abbey Wood

This is a very difficult scheme option to deliver
but is included to allow like-for-like comparison
with other options between Abbey Wood and
Barking

Tram 2d

Tram Barking to Abbey
Wood and Woolwich via
Thamesmead

This option is included as it creates a highquality public transport spine through
Thamesmead, linking to the key Crossrail
stations at Abbey Wood and Woolwich, and
providing residents of Thamesmead with a high
quality link to the town centre at Woolwich

Tram 3

Tram from Barking to
Abbey Wood via Barking
Riverside and Belvedere

Could generate large connectivity benefits to
some key growth areas but high cost so greater
certainty over development impact is required

LO 3

Overground extension
to create orbital rail
route via Barking
Riverside and Abbey
Wood to Bromley South

Reasonable assumption of a feasible orbital
service pattern should the orbital Overground
service be pursued
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Option

Description

Key rationale for inclusion

TT 1

Tram-train from Barking
to Bromley South via
Gallions Reach station,
Abbey Wood,
Southeastern loop,
Grove Park and Bromley
North

This option is included to test the relative subregional connectivity benefits of a longer orbital
option, and whether a lower cost option would
offer the same benefits as a heavy rail orbital
services

DLR 6

DLR from Ilford to
Bexleyheath via Barking,
Gallions Reach station,
Thamesmead and
Abbey Wood

This option is included to test the relative subregional connectivity benefits of a lower
frequency heavy rail orbital option with a highfrequency, medium-capacity transit mode

Public transport assessment tools
2.23. A summary of the analysis undertaken on the interim list of public transport options is
presented below, including the key metrics for consideration, which largely centre on
connectivity.
Cost estimates
2.24. An estimate of the capital and operational costs of all the long list options was
presented in the ‘Option Assessment Report (Long List)’. These costs have been
produced to provide a means of comparing between the options and will be re-visited
and considered in a more thorough manner once the short lists of options have been
determined.
2.25. The cost estimates presented in this report have not been informed by engineering
studies. Instead estimates of costs have been taken from a number of sources including
case studies of past implemented schemes as well as relevant feasibility work
undertaken on new infrastructure options, such as estimates considered by TfL for other
DLR extensions or transit schemes.
2.26. The estimates do include allowance for the cost of track, station upgrades, depots,
rolling stock, signalling (where relevant) and construction. The prices exclude land costs
beyond the immediate crossing. Moreover, the costs account for marginal additional
infrastructure costs on river crossings, for example if it were a bridge it would need to be
widened. Operational costs have also been calculated, by considering the cost to run
existing services, relative to the distances and frequency of services proposed (and
factored up to an annual profile).
2.27. For the sake of comparability, all fixed crossings are assumed to have an opening year of
2025 and a 4-year construction period.
2.28. Given the above, the estimates of costs provided in the following section are indicative
and will be subject to further work as the short list of potential options emerges.
2.29. Capital and operating costs for all crossing options are presented consistently within
each project document, although the cost definitions between documents are not the
same.
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Figure 2.2 Summary of cost estimates
Highway capital cost
estimates

Public transport capital
cost estimates

Define a low and
high risk
contingency range

Adjust to common
price base

Public transport operating
cost estimates

Adjust for
construction
inflation

Option Assessment Report (2013 prices)
Adjust to
WebTAG price
base

Apply optimism
bias

Business Case (2010 prices)
2.30. For the sake of clarity, four separate cost ranges are presented for all options presented.
These are:





Capital– These are estimated real costs (2013 prices) for the comparison of
options. The costs include risk and net construction inflation but do not include
optimism bias.
Operating – These are estimated real costs (2013 prices) for the comparison of
options, and are expressed as annual costs.
Appraisal – These are estimated real capital costs (2010 prices) including 66
percent optimism bias as employed within a WebTAG business case.
Outturn – These are nominal capital costs expressed in the prices of the
construction years, which may be more appropriate for business planning
purposes.

2.31. Presented costs are consistently rounded to the nearest 10 million (up to the £200
million threshold), to the nearest 25 million (between £200-500 million) and to the
nearest 50m (over £500 million). The threshold selected has been determined using the
low end of a cost range.
Early Assessment and Sifting Tool (EAST)
2.32. Under the DfT’s WebTAG guidance for the sifting of a long list of potential options, it is
recommended that the DfT’s EAST, or a comparable alternative, is used to sift down to
the option interim list. Initial sifting has been undertaken to reduce the public transport
options from a long list to an interim list.
2.33. This report further assesses the existing public transport options against a list of criteria
as set out in the EAST guidance using TfL’s SAF tool, given the increased level of
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information available. This may differ from the long list SAF outputs as the available
outputs have enabled some criteria to be quantified and/or qualified.
2.34. SAF is a multi-criteria assessment tool, which scores projects against a series of criteria
relevant to a range of organisational goals and objectives. Each option is assessed
(relative to the Indicative cross-river bus network scenario) using a single input sheet and
a standard scoring scale from -3 to +3 with an accompanying colour range.
Figure 2.3 SAF scoring range
-3

Strong negative impact

-2

Moderate negative impact

-1

Slight negative impact

0

Neutral impact

1

Slight positive impact

2

Moderate positive impact

3

Strong positive impact

Public Transport Accessibility Level
2.35. Public Transport Accessibility Level (PTAL) is a measure of connectivity by public
transport, which has been used in various planning processes in London for many years.
For any selected place, PTAL suggests how well the place is connected to public
transport services. It does not cover trips by car.
2.36. PTAL values range from zero to six, where the highest value represents the best
connectivity. For historical reasons, the PTAL value of one is split into two categories (1a
and 1b) and the PTAL value of six is split into two categories (6a and 6b). All together
there are nine possible values of PTAL: 0, 1a, 1b, 2, 3, 4, 5, 6a and 6b. PTAL values in
this report are presented in maps, where a preset set of colours represent the different
values.
2.37. Note the street network shown is the existing – an assumed future network for areas like
Tamesis Point is included in the PTAL calculation.
Access to jobs
2.38. The maps presented outline the change (relative to the Indicative cross-river bus
network) in the number of jobs accessible in 75 minutes by public transport, utilising
Railplan model outputs.
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2.39. This analysis is expressed as a 75 minute journey time, which includes the in-vehicle
journey time, walk time to access stops or stations, interchanges and crowding levels2.
This factors in a users’ value of time and so is closely correlated to user experience. The
comparisons are all based on the 2031 morning peak model.
Why the focus on Thamesmead?
Some of the analysis outputs presented are based on accessibility from a single
point, and therefore to avoid reproducing analysis from different points, many
of which would not be directly served by the public transport option being
tested, the most pertinent point has been selected; Thamesmead.
The analysis undertaken by TfL suggests that of all the communities within the
general Study Area, Thamesmead stands out as being a large community which
is not directly served by the rail network, has poor access to employment
compared to surrounding areas, is relatively deprived in parts, and has
significant residential development capacity, the delivery of which is being
constrained by its relative isolation. Thamesmead is also served by most or all
of the public transport options and would therefore illustrate most clearly how
connectivity has been impacted by each option.
The most comparable area locally is Barking Riverside, but TfL is already
progressing plans for an extension of the London Overground into Barking
Riverside, which will connect the area to the TfL rail network and allow new
development to come forward. In addition, many of the options would not
serve Barking Riverside, and thus would not show any changes in accessibility
between different options.
Access to labour
The maps presented outline the change in the number of workers accessible in 75
minutes by public transport, utilising Railplan model outputs.
2.40. This metric is expressed as a 75 minute journey time, which includes the in-vehicle
journey time, walk time to access stops or stations, interchanges and crowding levels2.
This factors in a users’ value of time and so is closely correlated to user experience. The
comparisons below are all based on the 2031 morning peak model.
Forecast patronage
2.41. The relative attractiveness of fixed link options manifests itself in the number of
passengers who switch from cross-river bus services but also the additional demand
‘generated’, given the implementation of a public transport option.

Often referred to as generalised time. Analysis of journey times in the Study Area showed that a
commuting generalised time threshold of 75 minutes is comparable in terms of catchment size to
the 45 minute journey time threshold.
2
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2.42. Railplan was used to test the assignment of all of the public transport interim options in
2031. The demand matrices for all of these runs stem from an indicative bus network.
As a result, the demand does include a cross-river re-distribution of trips, for example
within the area between Barking and Abbey Wood. However, it does not include wider
mode shift effects or re-distribution effects on parts of the network not covered by the
indicative bus network. As such, the findings for all other options are likely to represent
an under-estimation of the potential demand. Further variable demand modelling has
since been conducted for some options and is reported in the Public Transport
Connectivity Analysis report.
Operations
2.43. A description of the operating implications is presented.
Engineering feasibility
2.44. The public transport options are assessed on their feasibility of being integrated into
proposed tunnelled and bridge crossings at Gallions Reach and Belvedere. Initial
potential issues are presented in this report, with further assessment to follow at a later
date.
Environmental impacts
2.45. An environmental report is to be completed at a later stage in the project, outlining the
environmental impacts of the proposals. Initial issues are presented in this report.
Development potential
2.46. The observed relationships between density and connectivity have been used to predict
the potential increase in density of homes and jobs. Where relevant this is accompanied
by a site-specific assessment of the impact on key development sites.
Land and property impacts
2.47. An initial assessment of potential land take or impact of the public transport options on
properties is outlined.
Policy and stakeholder support
2.48. Any mention of a specific public transport option in policy documents or consultation
responses will be documented.
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3. Reference case
Overview
3.1.

The historical development of east London has resulted in few road-based river
crossings, and this has led to the focus of road travel on the few crossings and routes
leading to them.

3.2.

This lack of connectivity limits people’s job and leisure opportunities, restricts access to
labour markets and negatively affects business activities, which all, ultimately affect
economic output.

3.3.

This chapter outlines the spatial opportunities or constraints on employment access and
extent of labour markets by considering travel opportunities. This analysis is presented
within the context of the present day, to highlight the case for change, and also in the
2031 reference year to gain an understanding of any severance in a future year situation
without crossings.
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Existing bus network
3.4.

Bus travel is the dominant public transport mode in outer London. Figure 3.1 highlights
the notable disparity in cross-river bus routes between east and west London, which is a
consequence of the very limited cross-river road connections.

3.5.

The figure shows all cross-river bus routes in red and pink- there are 47 bus routes which
cross the river west of Vauxhall Bridge and only a single route crossing the river east of
Tower Bridge - the 108 between Stratford and Lewisham via the Blackwall Tunnel3.

3.6.

The barrier to the provision of cross-river bus services in east London is two-fold;
physical restrictions on crossing options and associated congestion impacting on journey
times and service reliability.
Figure 3.1 Cross-river bus services in London

3 Routes

which cross the river in central London, using Vauxhall Bridge, Tower Bridge, or crossing
points in between these two are coloured light pink. Routes which cross the river outside these two
bridges are coloured red.
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3.7.

The one bus service that crosses the river in east London can suffer from significant
disruption when the Blackwall Tunnel is congested or temporarily closed. The proposed
Silvertown Tunnel, with much improved reliability, offers the opportunity to recast
services in the area to radically improve cross-river journeys in inner east London. This
would help to open up new employment as well as leisure and shopping opportunities,
yet without any additional crossings there will be no cross-river bus routes east of the
Silvertown area.

Existing rail network
3.8.

Not only are bus services constrained by the lack of an available crossing to provide
cross-river links, but there are also areas which are also poorly served by the rail
network. As illustrated in Figure 3.2, Thamesmead is particularly isolated. The
importance of improving connectivity for Thamesmead is central to the growth
objectives of this project. It will only be possible to maximise use of the available
development land at Tamesis Point and support the regeneration of Thamesmead town
centre if the area experiences a significant step change in public transport access.
Figure 3.2 Accessibility to rail stations for residential areas within Opportunity Areas

3.9.

Thamesmead has been selected for some subsequent analysis, as a result of the low
connectivity levels evident.
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Population growth
3.10. London is forecast to grow –an additional 1.5 million people are expected to be living in
the Capital by 2031. Around one third of this growth is anticipated in east London, as
illustrated in Figure 3.3, particularly in Barking and Dagenham, Greenwich and Newham.
Figure 3.3 Population growth 2011-20364

4 2036 is a standard output year for the London Transportation Studies (LTS) model. It is being used in this
example as a proxy for a future year scenario.
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Employment growth
3.11. In contrast to the significant share of London’s total population growth which the east
of London is expected to accommodate, the share of total employment growth is
expected to be smaller. Figure 3.4 illustrates the anticipated distribution of growth.
Figure 3.4 Employment growth 2011-2036

3.12. Disparities between the amount and location of forecast population and employment
growth will generate increased commuter travel demands outside residents’ home
boroughs, including increased cross-river travel demand. For example, an increase in the
number of jobs located in the Royal Docks will increase the number of journeys from
Greenwich. It is desirable that existing and future residents of all boroughs in east
London have access to the largest number of jobs possible, which means improved
connectivity across the river.
3.13. The enhanced connectivity and improved resilience brought by new river crossings in
east London would support growth by improving local firms’ access to markets,
increasing the size of retail and leisure catchments and expanding residents’ access to
employment opportunities. The expansion of economic activity facilitated by the
provision of new river crossings would help to enable the delivery of the significant
development planned for the area. Improved river crossings would also enhance the
image of the areas they connect and give confidence to investors that the public sector
is prepared to invest for the long term.
3.14. Furthermore, additional river crossings would facilitate more direct journeys between
locations north and south of the river especially for locations between the Blackwall
Tunnel and Dartford, thereby reducing trip length and vehicle kilometres driven.
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2031 Reference Case
3.15. A 2031 Reference Case scenario has been modelled and included within the East of
Silvertown project’s analysis. This provides a forecast of the situation in 2031 without
the proposed crossings, and gives a scenario to which the other options can be
compared.
3.16. To represent a 2031 situation, the Reference Case comprises the likely highway and
public transport networks in the Study Area in the future (including Crossrail, the
proposed Silvertown Tunnel and Barking Riverside Overground extension). This
Reference Case is assumed to continue for the standard road scheme appraisal period of
60 years with minimal change. Various analysis outputs are presented below to gain an
understanding of the situation in 2031, without any new crossings implemented.
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Public transport accessibility - 2031
3.17. The 2031 Reference Case includes the introduction of Crossrail and therefore higher
Public Transport Accessibility Level (PTAL) values in the walking catchments around
Woolwich and Abbey Wood (Figure 3.5) if compared to the current situation. However,
despite this investment, the surrounding residential communities and areas of potential
brownfield sites for development do not experience this uplift:





Some areas of Thamesmead North are well served by buses and have PTAL 3.
By contrast, Thamesmead West has low PTAL values and is cut off from
Thamesmead town centre due to the lack of direct walking links.
Most of the development land at Tamesis Point is not connected to the existing
public transport network.
Barking Riverside is expected to have a PTAL value of 2 around the Overground
station.
The Lower Roding Valley between Gallions Reach and Barking has very low (01b) PTAL values. There are some pockets of PTAL 2, for example at the Gallions
Reach Retail Park.

3.18. Overall, the area displays weak public transport accessibility levels away from the main
town centres.
Figure 3.5 Public Transport Accessibility Level (PTAL)- 2031 Reference Case
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Access to jobs and labour - 2031
3.19. Figure 3.6 shows the expected pattern of access to jobs in east and southeast London in
the 2031 Reference Case scenario. The cumulative effect of public transport investment
on the existing network (Crossrail, Jubilee Line and DLR) is that large parts of inner east
London will be within 75 minutes5 of over 2 million jobs. The Royal Docks and Woolwich
will also benefit from access to around 1-2 million jobs within 75 minutes, and Abbey
Wood over 500,000 jobs.
3.20. On the other hand, the vast majority of the riverside Opportunity Areas of London
Riverside, Thamesmead and Bexley Riverside will have access to fewer than 100,000
jobs within 75 minutes.
Figure 3.6 Number of jobs within 75 minutes (2031 Reference Case, morning peak)

5 This metric is expressed as a 75 minute journey time, which includes the in-vehicle journey time, walk time to
access stops or stations, interchanges and crowding levels.
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3.21. Figure 3.7 shows the expected pattern of access to the labour market in east and
southeast London in the 2031 Reference Case scenario. Many parts of central London,
notably the City, will have access to a labour market of over 2 million persons within 75
minutes. Other major centres in east London like Canary Wharf and Stratford will have
access to 1.5 million potential workers in the 75 minute threshold, while the Royal
Docks and Woolwich will fall into the 500,000 to 1,000,000 workers bracket.
3.22. All of the other riverside Opportunity Areas of London Riverside, Thamesmead and
Bexley Riverside are expected to have access to fewer than 250,000 workers in 75
minutes.
Figure 3.7 Number of workers within 75 minutes (2031 Reference Case, morning peak)
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Thamesmead’s travel options- 2031
3.23. As set out in Figure 3.8, the river acts as a real barrier to job opportunities, with a much
smaller number of jobs available to people living south of the river in east London when
compared to most other parts of London.
3.24. The barrier effect of the Thames is clearly evident when using TfL’s Travel Options Pie
assessment, which shows that for people living in Thamesmead, for example, there are
no jobs accessible north of the river within a 30 minute journey6 by either car or public
transport.
Figure 3.8 Number of jobs accessible within 30 minutes of Thamesmead - 2031

3.25. Clearly, in areas where developed highway networks each side of the river are separated
from one another by a lack of cross-river links, the provision of even a single new link
has the potential to dramatically alter access to networks and the social and economic
opportunities this offers.

6

This metric includes in-vehicle journey time only.
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Trip distribution – 2031
3.26. Figure 3.9 presents the number of public transport trips from modelling zones within the
Thamesmead area to other locations, in the 2031 Reference Case. It illustrates the
distribution of key attractors south of the river during the morning peak, notably around
Woolwich. Moreover, high concentrations of trips are within the Thamesmead area
itself, suggesting many of the trips are local in nature. Bus routes linking Thamesmead
and Woolwich are forecast to be over-capacity in the 2031 Reference Case7. Other
notable trip attractors are Canary Wharf and the City of London. In line with Figure 3.8,
the river acts as a barrier to travel.
Figure 3.9 Public transport trips from Thamesmead in the morning peak- 2031
Reference Case

3.27. Given Thamesmead’s relatively poor connectivity to these major trip attractors, the data
suggests that strengthening Thamesmead’s connections to these destinations could
present good value for money. It also illustrates the high number of trips within
Thamesmead, indicating that improving conditions for walking and cycling could also
provide good value for money and reduce dependence on the local bus network, which
could free up capacity for those making longer trips.

7 Note that changes to Crossrail bus services may impact on capacity forecasts.
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Mode share – 2031
3.28. Table 3.1 shows the number of morning peak trips in the affected boroughs. The
definition of car trips includes those driving a car or van and those travelling as
passengers. The definition of public transport (PT) trips includes travel by bus, DLR,
Underground and National Rail. The mode share proportions refer to share of travel
excluding active travel modes.
Table 3.1 Morning peak trips (and mode share) 2011 and 2031 Reference Case
Study Area borough

2011
Car

2031
PT

Car

PT

Barking and Dagenham

63,500 (61%) 40,900 (39%)

70,600 (54%)

60,800 (46%)

Bexley

98,700 (68%) 45,700 (32%)

96,200 (64%)

53,700 (36%)

Greenwich

84,300 (53%) 73,500 (47%)

96,900 (45%) 116,300 (55%)

Havering

97,000 (67%) 47,300 (33%) 101,500 (61%)

Newham

67,400 (37%) 114,700 (63%)

65,600 (39%)

79,400 (31%) 173,600 (69%)

3.29. The forecasts suggest that the total volume of travel will continue to rise in line with
increases in the number of residents and jobs in east and southeast London. Between
2011 and 2031, the rise in public transport trips is forecast to be greater than car trips
due to the ongoing improvements in connectivity and capacity.
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4. Indicative cross-river bus network
4.1.

The Indicative cross-river bus network scenario represents a potential river crossing
network common to the East of Silvertown and Bexley Growth Strategy workstreams.
Buses would form the baseline public transport provision expected to be included with
any proposed crossing package.

4.2.

All other public transport options will be assessed relative to this scenario.

Indicative crossriver bus network

Description of
option

Package of bus network service changes

This option includes a package of cross-river bus routes and route
extensions to connect key destinations north and south of the river. It
could also provide additional capacity or route extensions on several key
bus corridors to support growth. These would include Thamesmead to
Abbey Wood and Woolwich, routes into Belvedere station, and the link
between Gallions Reach and Barking. They constitute a Do-Minimum
scenario against which other public transport options can be evaluated.
This package of bus route improvements reduces public transport journey
times by providing new, direct links between places on either side of the
river and by providing higher frequencies on the corridors served.
While the river crossings proposals require a long-term planning horizon,
one benefit of the bus network is the relative ease by which it can be
amended compared to other modes. As a general rule, lead times for
making bus service changes would be around two years allowing for
recent developments and travel patterns to be taken into account, yet
enough time to consult and procure the service change. Therefore, plans
for the bus network at this time are indicative and will be subject to
further assessment, consultation and amendment.

33

Costs (£m)

Capital
Appraisal

PTAL

Indicative
allowance of 50
for bus priority
slip roads in
business case

Operating/Year

20-25

Outturn

-

The indicative bus network changes that have been assessed have an
impact on PTAL values along the corridors approaching the Gallions
Reach crossing. Some parts of Thamesmead North improve from PTAL 3
to PTAL 4. However, the improvements are localised and benefit only a
small part of the Tamesis Point development land.
The bus routes serving the Lower Roding Valley north of Gallions Reach
result in an increase in the area previously classed as PTAL 1b-2 to PTAL
2-3.
Under the modelled bus network assumptions, the route that currently
terminates in Belvedere Industrial Area is diverted over the Belvedere
crossing. This diversion of buses results in a loss of accessibility for this
site, and a route to the Industrial Area should be included in the next
version of the indicative bus network to address this.
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Access to jobs

The extent of the bus network results in small changes (relative to the
2031 Reference Case) in access to jobs over a wide area, benefitting
some areas that currently have very poor access.
In this Indicative cross-river bus network scenario, areas of Thamesmead
have access to approximately 50 to 150 thousand jobs within 75 minutes.

Access to labour

The change in access to the labour market, relative to the 2031 Reference
Case can be observed in Thamesmead, Belvedere and Dagenham;
although none of the key riverside Opportunity Areas exceeds 0.5 million.
With this option, up to 800 thousand workers would be able to access
the Advanced Business Park (ABP) in the Royal Docks within 75 minutes,
putting it on par with existing conditions in nearby employment areas
such as Woolwich.

Forecast
patronage

The indicative bus network represents a step change in connectivity for
communities near to the river. The total number of cross-river bus trips in
the AM peak is estimated at 3,100 on the Gallions Reach crossing and
2,900 on the Belvedere crossing.
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New routes proposed are predicted to be well utilised and the patronage
on extensions to existing routes are expected to increase by a small
margin.
Estimated cross-river bus trips (2031 AM peak): 6,000
Operations

The intervention increases the total number of bus kilometres operated
by around 5 million per annum. Yet the introduction of new routes,
extended routes or increased frequency of routes would be relatively
straight-forward to implement. The only potential constraint may be the
availability of stops and stands in the key termini such as Barking and
Woolwich.
This option is also highly scalable and can be amended to adapt to
changes in the volume or timescales of new development.

Engineering
feasibility

The provision for buses on the crossings does not pose any significant
engineering challenges. If bus-only slip roads were to be provided on the
approaches, this would introduce more complex engineering designs (and
additional capital costs) but these would not pose any deliverability risks.

Environmental
impacts

Air quality: Likely to encourage a shift to more sustainable modes.
Noise: Some minor localised noise impacts due to the proximity of bus
routes to existing residential communities.
Urban realm/safety: The intervention would potentially support placemaking ambitions within Thamesmead town centre and North Belvedere.
Ecological: Limited ecological impacts.

Development
potential

This option would provide greater labour market access in east and
southeast London. It could therefore facilitate business consolidation
and diversification in existing industrial areas.
Given the accessibility improvements, this option could stimulate
additional housing or mixed use development, for example approximately
800 dwellings at Tamesis Point.

This option requires no additional land beyond the crossings themselves.
Land and
property impacts If bus-only slip roads were to be provided on the approaches, there
would be a minor impact on adjacent land and property.
Policy and
stakeholder
support

Stakeholder support: A number of comments from stakeholders have
included discussion on the consideration of a bus network on a proposed
crossing.
“I echo the comments of the London Assembly Labour Group of the
importance of integrating increased public transport provision into plans
from the outset. Proposals for the bridges should include bus route
planning” Len Duvall, Assembly Member for Greenwich and Lewisham,
September 2014.
“The proposal should include bus lanes and other means of giving priority
to buses. Bus passengers tell us that they see the improvement in
journey times and the reliability and consistency of these as their
priorities for improvement”. London Travel Watch.
“Facilitating bus crossings to enable more services to link southeast and
east London. Currently only the 108 service crosses the river and the
inability to take double- decker buses through the Blackwall tunnel
seriously inhibits even this link. New tunnel crossings at Silvertown and
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Gallions should have the capacity to take double-decker buses”. Rt Hon
Nick Raynsford, Member of Parliament for Greenwich and Woolwich,
September 2014.
“Thamesmead is largely isolated and public transport in Thamesmead is
essentially limited to bus services. The demand for a number of these
services already exceeds capacity at certain times. The opening of
Woolwich and Abbey Wood Crossrail stations will necessitate the reconfiguration of bus services in a way that ensures Crossrail is adequately
incorporated within the wider public transport network and local service
weaknesses are addressed – particularly with respect to Abbey Wood and
Thamesmead. It is important that, at the earliest opportunity, TfL
develop and share detailed proposals for new bus services across a
bridge/tunnel at Gallions Reach that (i) integrate with the public transport
networks and new and proposed developments either side of the bridge
and (ii) are fully integrated into proposals associated with the changes
necessary to support Crossrail”. Royal Borough of Greenwich, September
2014.
Conclusion

This option would have a strong positive impact in supporting local
connectivity between each side of the Thames, delivered at a low capital
cost.
This intervention can be procured through the existing bus tendering
process. It is highly scalable and can be amended to adapt to changes in
the volume or timescales of new development. The intervention could
relieve pressure on crowded peak services such as Thamesmead and
Woolwich feeder buses to the rail network.
However, this option is unlikely to stimulate significant additional housing
or mixed use development beyond what is already being delivered.
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5. Rail-based public transport options
5.1.

This section looks at the rail-based public transport options set out above in more detail
and presents the outputs of the SAF, summarising the ways in which each proposal
meets the scheme objectives. The options will be presented within three scales;
Gallions Reach local options, Belvedere local options and Gallions Reach strategic
options.

Gallions Reach local options
5.2.

The following tables show the assessment of local rail-based public transport options
around Gallions Reach, relative to the Indicative cross-river bus network. These include;
DLR 1, Tram 1, DLR 2, LO 2, DLR 3 and Tram 2d.

DLR 1

DLR Gallions Reach station to Thamesmead

Description of
option

The proposed DLR extension to Thamesmead would branch from the
existing Beckton branch north of Gallions Reach station and is assumed to
serve a potential new Armada Junction station. It would run on the
Gallions Reach crossing alignment, where both tracks would be segregated
from vehicular traffic. The extension would serve an elevated station at
Thamesmead West and divert from the highway alignment to run on an
elevated alignment into Thamesmead town centre.
The extension is estimated to have a one-way journey time of 5-7 minutes
and run at 8 trains per hour (tph) during the day, replacing Beckton as the
terminus for one of the two routes on this branch.

Costs (£m)

Capital

225-325

Operating/Year

4-7

Appraisal

275-425

Outturn

325-500
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PTAL

DLR 1 has a very positive impact on PTALs at several key sites:
 Thamesmead town centre becomes a PTAL 4 hub (previously PTAL
3) that would be suited to significant intensification;
 The whole of the Tamesis Point site falls into the catchment of the
proposed DLR stations in Thamesmead West and Thamesmead
Central. The former ensures that the least accessible part of
Thamesmead West reaches PTAL 1b/1a (previously PTAL 0); and
 The Armada Junction station is located at the edge of the Gallions
Reach Retail Park, which becomes a PTAL 3 site (previously PTAL
2).
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Access to jobs

DLR 1 generates a significant additional increase in access to jobs in some
areas. For example, areas of Thamesmead have access to approximately
100 to 200 thousand jobs within 75 minutes in this option (compared to 50
to150 thousand jobs in the Indicative cross-river bus network scenario),
putting them on par with existing conditions in nearby residential areas
such as Plumstead8.

8 No change is seen in the actual Tamesis Point development area located between Thamesmead
West and Thamesmead Central, due to network coding in what is currently open space, and separate
PTAL analysis has been undertaken to estimate future public transport accessibility for this site.
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Access to labour

DLR 1 would provide access from high density residential areas to Gallions
Reach and Thamesmead. Approximately 1.2 million workers would be able
to access Thamesmead within 75 minutes, compared to 850 thousand
workers in the Indicative cross-river bus network.

Forecast
patronage

The provision of DLR 1 to Thamesmead is estimated to result in 900 crossriver bus passengers switching to DLR, supplemented by 1,000 additional
cross-river trips. There is likely to be a strong AM peak demand on the DLR
extension from Thamesmead towards Crossrail at Custom House and the
Jubilee Line at Canning Town.
Estimated cross-river public transport (bus and DLR) trips (2031 AM peak):
7,000 (an increase of 1,000 trips compared to the Indicative cross-river bus
network).

Operations

The extension increases total DLR vehicle kilometres operated by 250,000
per annum and creates three new elevated stations with associated
operating and maintenance costs.
An extension could lead to a reduction in DLR services to Beckton,
depending on the nature of the service pattern used, as some trains will be
re-allocated to the new branch.
There would be potential to extend this route north or southwards in
future, and passive provision could be provided at Armada Junction and
Thamesmead Central stations.

Engineering
feasibility

Providing a DLR service as part of a river crossing at Gallions Reach is
feasible if the crossing is either a bridge or a tunnel. In an immersed tunnel,
a DLR system would be accommodated in a completely separate cell with
a separate ventilation system. For the concrete box girder bridge option the
increase in width to accommodate DLR options is likely to be minimal.
The feasibility of options for the northern tie-in at Gallions Reach station is
the subject of ongoing investigation.
The intervention also requires an elevated alignment between the
proposed Gallions bridge and Thamesmead town centre through existing
parkland. The construction of the new elevated sections would require
significant resources for their construction.

41

Environmental
impacts

Air quality: Net positive impact compared to bus-only network- likely to
encourage a shift to more sustainable modes.
Noise: Some localised noise impacts due to the proximity of the route
alignment to existing residential communities.
Urban realm/safety: The intervention would support re-urbanisation and
place-making ambitions within Thamesmead town centre, given the
introduction of DLR stations.
Ecological: This option may entail some minor localised environmental and
visual impacts in Thamesmead where the alignment crosses existing open
space.

Development
potential

The intervention could support re-urbanisation and place-making ambitions
within Thamesmead town centre.
The uplift in public transport accessibility levels in Tamesis Point and
Thamesmead town centre is estimated to be sufficient to support up to
4,500 additional dwellings (compared to 800 dwellings in the Indicative
cross-river bus network scenario).
The improved public transport accessibility levels around Armada Junction
station are estimated to support the development of up to 4,500 further
dwellings.

Land and
property
impacts

The DLR tie-in at Gallions Reach station would require additional land take,
although it can be accommodated within the land safeguarded for the
crossing.
On the southern side of the river, the alignment would require additional
land take although the uplift in development potential far outweighs the
loss of developable land.

Policy and
Stakeholder
support

Stakeholder Support: The GLA have stated the following, in support of DLR
links.

Conclusion

This option would provide a boost to Thamesmead simply by putting it on
the Underground map. The main connectivity benefits are for residents of
Thamesmead who would be able to access employment and other facilities
in the Royal Docks more easily. However, the loss of frequency would
result in some disbenefits to existing passengers at Beckton DLR station.

“We support the construction of bridges at Gallions Reach and Belvedere,
but we want to ensure that they form a complete package of measures for
river crossings in East London, including the Silvertown Tunnel and DLR
links south of the river”. GLA Labour Group. September 2014.

This option would support the development of up to 9,000 homes in
Thamesmead and the lower Roding valley.
The proposed regeneration of Thamesmead means that the extension
could be well-integrated into the urban fabric.
The capital cost is relatively modest for a medium capacity rail extension.
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Tram 1

Tram from Gallions Reach station to Abbey Wood

Description of
option

The alignment considered would run from a terminus at Gallions Reach
Retail Park to Gallions Reach DLR station and onto a bridge or into a
tunnel. Once on the south side of the Thames, there would be a tram
stop at Thamesmead West and a segregated alignment through/past
Tamesis Point to Thamesmead town centre. From here the route would
run in a segregated alignment along the Harrow Manorway corridor with
platform stops through Thamesmead. At Abbey Wood, the tram could
terminate above the station at the existing interchange or nearby.
The service is estimated to have a one-way journey time of 14 minutes
and run at 10 trams per hour (tph) during the day. The line would be 6.5
kilometres long.

Costs (£m)

Capital

200-230

Operating/Year

5-10

Appraisal

250-300

Outturn

300-350
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PTAL

Tram 1 has a very positive impact on PTALs at several key sites:
 Thamesmead town centre becomes a PTAL 4 hub (previously PTAL
3) that would be suited to significant intensification;
 The whole of the Tamesis Point site falls into the catchment of the
proposed tram stations in Thamesmead West and Thamesmead
Central. The former ensures that the least accessible part of
Thamesmead West reaches PTAL 1b/1a (previously PTAL 0);
 The Armada Junction station is located at the edge of the Gallions
Reach Retail Park, which becomes a PTAL 3 site (previously PTAL
2); and
 The extension south to Abbey Wood increases the size of the
already high PTAL corridor along Harrow Manorway and Carlyle
Road (e.g. some areas increase from PTAL 5 to PTAL 6a).
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Access to jobs

Tram 1 generates only a marginal increase in access to jobs since
passengers for central London are required to interchange to access the
DLR at Gallions Reach station. In the tram options, east Thamesmead
around Carlyle Way is anticipated to have access to a greater number of
jobs than other parts of Thamesmead (up to 250 thousand jobs given the
proximity to tram stops).

Access to labour

With the Tram option 1, approximately 1 million workers would be able to
access Thamesmead within 75 minutes, compared to 850 thousand
workers in the Indicative cross-river bus network. However, Tram 1 does
not lead to an equivalent increase in access to the labour market in other
areas as DLR 1. This is due to the additional interchange between DLR and
tram required at Gallions Reach station.

Forecast
patronage

The provision of a tram across the Gallions Reach crossing is estimated to
result in 500 cross-river bus passengers switching to tram, supplemented
by 400 additional cross-river trips. The requirement for an additional
interchange between tram and DLR at Gallions Reach station means that
the Gallions Reach crossing is a less attractive option for accessing
Crossrail or the Jubilee Line from Thamesmead. The Tram 1 route does,
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however, serve the busy Harrow Manorway corridor between
Thamesmead and Abbey Wood, and is estimated to carry around 1,000
non-cross-river passengers in the AM peak.
Estimated cross-river public transport (bus and tram) trips (2031 AM peak):
6,400 (an increase of 400 trips compared to the Indicative cross-river bus
network). Estimated non cross-river tram trips (2031 AM peak): 1,000.
Operations

The tram operation equates to 780,000 vehicle kilometres per annum and
would require the construction of new depot and maintenance facilities
with associated operating and maintenance costs, given the introduction
of a new mode.
The possibility for buses and trams to share infrastructure could have a
positive impact on reliability, however there may also be potential issues
with bunching if there are shared tram/bus stops.
There could be potential to extend the route further north towards
Barking in future.

Engineering
feasibility

Providing a tram service as part of a river crossing at Gallions Reach is
feasible if the crossing is either a bridge or a tunnel. The tram system
could be accommodated on the carriageway potentially in a lane shared
with buses.
The feasibility of options for the northern tie-in at Gallions Reach station
is the subject of ongoing investigation.
In practice, it could prove challenging to deliver a high quality interchange
between tram and Crossrail at Abbey Wood due to structural issues and
constrained space on the Abbey Wood flyover. Development around the
station is at an advanced stage, and therefore alternative options for a
tram terminus might need to be located at a considerable distance from
the Crossrail platforms.

Environmental
impacts

Air quality: Net positive impact compared to bus-only network- likely to
encourage a shift to more sustainable modes.
Noise: Potentially some localised noise impacts due to the proximity of
the route alignment to existing residential communities.
Urban realm/safety: The intervention would support re-urbanisation and
place-making ambitions within Thamesmead town centre given the
introduction of tram stops. These could be well integrated with the urban
realm.
Ecological: Limited ecological impacts.

Development
potential

This option would support growth and place-making objectives in
Thamesmead and Abbey Wood with the uplift in PTAL values supporting
up to 4,500 additional dwellings (compared to 800 dwellings in the
Indicative cross-river bus network scenario). The provision of a terminus
at Gallions Reach Retail Park could support further land use intensification
in this part of Beckton.

Land and property The tram alignment in Gallions Reach can be accommodated within the
impacts
land safeguarded for the crossing although the tie-in to the crossing may
require some additional land.
On the southern side of the river, the alignment will have a small land take
in Tamesis Point since development can be planned around the
alignment, and the remainder of the route uses existing highway
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alignments.
Additional land would be required for a small depot (peak vehicle
requirement of fewer than 10 vehicles).
Policy and
stakeholder
support

Stakeholder support: Tram options were not specifically highlighted in the
recent consultation but there is general stakeholder support for public
transport measures to accompany growth and place-making objectives in
Thamesmead.

Conclusion

The option of running a tram between the Gallions Reach crossing and
Abbey Wood would be fitting with the urban realm aspirations to convert
Harrow Manorway to a high street character, as it would operate at street
level and could make a positive contribution to the character of the
street. It has also been demonstrated elsewhere that tram systems can
start as relatively small self-contained systems and that they have the
flexibility to offer numerous potential incremental extensions.
Furthermore, the option of a tram scheme could offer similar benefits to
the DLR extension at a lower cost, even with the additional cost of depot
and systems for a small route.
However, Tram 1 does not lead to an equivalent increase in connectivity
as DLR 1 and a lower patronage is forecast compared to a DLR on the
same alignment. This is due to the additional interchange between DLR
and tram required at Gallions Reach station.
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DLR 2

DLR Gallions Reach station to Abbey Wood

Description of
option

This option would follow the same route as DLR 1 and continue on an
elevated alignment along Central Way, Carlyle Road and Harrow
Manorway. It is assumed that it would serve an elevated station at
Thamesmead Boiler House, and terminate at an elevated station providing
interchange with Crossrail at Abbey Wood.
The service is estimated to have a one-way journey time of around 10
minutes from Abbey Wood to Gallions Reach station, via Armada
Junction and run at up to 8 tph during the day.

Costs (£m)

Capital

400-525

Operating/Year

10-15

Appraisal

500-700

Outturn

600-800
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PTAL

DLR 2 has a very positive impact on PTALs at several key sites:
 Thamesmead town centre becomes a PTAL 4 hub (previously PTAL
3) that would be suited to significant intensification;
 The whole of the Tamesis Point site falls into the catchment of the
proposed DLR stations in Thamesmead West and Thamesmead
Central. The former ensures that the least accessible part of
Thamesmead West reaches PTAL 1b/1a (previously PTAL 0);
 The Armada Junction station is located at the edge of the Gallions
Reach Retail Park, which becomes a PTAL 3 site (previously PTAL
2); and
 The extension south to Abbey Wood increases the size of the
already high PTAL corridor along Harrow Manorway and Carlyle
Road (e.g. some areas increase from PTAL 5 to PTAL 6a).
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Access to jobs

DLR 2 runs from Thamesmead to Abbey Wood Crossrail station providing
very positive connectivity benefits to the spine of housing along Harrow
Manorway and Carlyle Road. Moreover, areas of Thamesmead have
access to approximately 150 to 250 thousand jobs within 75 minutes in
DLR option 2 (compared to 50 to 150 thousand jobs in the Indicative
cross-river bus network scenario), putting them on par with existing
conditions in nearby residential areas such as Plumstead. The impact is
lower in Abbey Wood since the area already has good job market access
in 2031 (as a result of Crossrail).

Access to
labour

DLR 2 provides some additional connectivity to employment areas around
Abbey Wood. The impact is lower than in Thamesmead (where 1.3 million
workers would be able to access Thamesmead within 75 minutes), since
Abbey Wood already has good labour market access as a result of
Crossrail.

Forecast
patronage

The forecasts indicate that passengers boarding at stops east of
Thamesmead town centre would benefit from the direct link to Crossrail
at Custom House. Yet it is also forecast that option DLR 2 will attract
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around 500 non-cross-river trips thus strengthening the Thamesmead to
Abbey Wood corridor.
Estimated cross-river public transport (bus and DLR) trips (2031 AM peak):
7,200 (an increase of 1,200 compared to the Indicative cross-river bus
network). Estimated non cross-river DLR trips (2031 AM peak): 800.
Operations

The extension increases total vehicle kilometres operated in the existing
DLR system by 530,000 per annum and creates five new stations with
associated operating and maintenance costs.
An extension could lead to a reduction in services to Beckton, depending
on the nature of the service pattern used, as some trains will be reallocated to the new branch.
There would be potential to extend this route northwards in future.

Engineering
feasibility

The engineering feasibility of the cross-river link is the same as set out for
DLR 1. The continuation as an elevated alignment is not expected to lead
to major engineering challenges since the existing highway alignment is
relatively wide.
The construction of a terminus station at Abbey Wood appears to be
extremely challenging. Development is currently progressing on sites
close to the station and along Harrow Manorway. Consequently there is
limited space for an elevated terminus (or a sub-surface box) near to the
Crossrail station. It is assumed that a more expensive deep bored tunnel
could be required9.

Environmental
impacts

The environmental impacts are in line with DLR 1. The following effects
are linked to the extension between Thamesmead and Abbey Wood.
Noise: Impacts are anticipated where the alignment runs adjacent to the
residential areas around Carlyle Road and Harrow Manorway.
Urban realm/safety: A key challenge to an extension of the DLR to Abbey
Wood stems from the need to be fully segregated from traffic. An
important part of the vision for the regeneration of Abbey Wood and
Thamesmead is that Harrow Manorway should become a more vibrant
high street with an improved public realm, and an elevated DLR structure
running along this alignment could be contrary to these objectives.

Development
potential

The intervention supports the regeneration of Thamesmead and Abbey
Wood.
The improvement in public transport accessibility levels could support
similar levels of additional dwellings as DLR 1 in Thamesmead (up to
4,500, compared to 800 dwellings in the Indicative cross-river bus
network scenario). Additionally, the link to Abbey Wood could lead to
densification in the regeneration of parts of Thamesmead North.
Improved accessibility around the proposed Armada Junction station

9 Not

yet accounted for in the cost estimates
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could support up to 4,500 new dwellings.
Land and
property
impacts

The DLR tie-in at Gallions Reach station would require additional land
take, although it can be accommodated within the land safeguarded for
the crossing.
On the southern side of the river, the alignment will require additional
land take although the uplift in development potential far outweighs the
loss of developable land.
The remainder of the elevated section will run along an existing highway
alignment. An elevated extension along Harrow Manorway would likely
have a detrimental impact on efforts to improve the public realm around
Abbey Wood. Land will be required for stations and in particular a
terminus at Abbey Wood, where even a deep-level station would require
significant land for construction (not yet included in cost estimates).

Policy and
stakeholder
support

Conclusion

The stakeholder support responses are as per DLR 1.
A further comment relates specifically to this extended route: “The
Council is particularly disappointed that TfL is not working up proposals
to extend the DLR to Thamesmead and/or Abbey Wood utilising a river
crossing at Gallions Reach - since a DLR extension would provide much
needed close connectivity into the wider rail and underground network.
The Council requests that TfL undertakes further feasibility work on a DLR
extension to complement any further work on river crossing options”
Royal Borough of Greenwich, September 2014.
DLR 2 runs from Thamesmead to Abbey Wood Crossrail station providing
connectivity benefits to the spine of housing along Harrow Manorway and
around Abbey Wood.
The elevated section through Thamesmead is likely to have significant
townscape and noise impacts through the residential areas of
Thamesmead, in particular along Harrow Manorway. Moreover, the
construction of a terminus station at Abbey Wood appears to be
challenging, although an expensive deep bored tunnel option could be
pursued.
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LO 2

London Overground Barking to Abbey Wood

Description of
option

This option proposes a Gospel Oak-Barking line extension from Barking via
Barking Riverside and Thamesmead to Abbey Wood. The alignment of the
twin bored tunnels in the proposed extension to Abbey Wood would run
directly to a deep-level Thamesmead Boiler House station and bored
tunnels would continue to a deep-level terminus station at Abbey Wood.
The service is estimated to have a one-way journey time of around 13
minutes from Barking to Abbey Wood. It is assumed that 4-car electric
multiple unit trains would operate at 4 tph.

Costs (£m)

Capital

1,200-1,550

Operating/Year

3-5

Appraisal

1,500-2,000

Outturn

1,750-2,300
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PTAL

LO 2 results in a marginal increase in the area of Barking Riverside classed as
PTAL 2. There is no significant impact on PTAL values in Thamesmead.

Access to jobs

LO 2 provides a cross-river link between Barking and Abbey Wood via
Barking Riverside and Thamesmead. The connectivity improvement of this
option is, however, limited given the potential frequency of this service is
constrained to 4 tph and it requires interchange onto all other networks.
East Thamesmead, around Carlyle Road has access to approximately 150
thousand jobs within 75 minutes, given the introduction of a new station.
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Access to labour

LO 2 is forecast to lead to only a very minor improvement in businesses’
access to the labour market (when compared to the Indicative cross-river
bus network).

Forecast
patronage

The Overground extension LO 2 would attract around 700 trips from bus
services on the Gallions Reach crossing. It would also generate additional
cross-river demand of around 1,500 trips in the AM peak, although not
serving the same intermediate areas as the Gallions Reach public transport
options.
Estimated cross-river public transport (bus and London Overground) trips
(2031 AM peak): 7,600 (an increase of 1,600 compared to the Indicative
cross-river bus network).

Operations

The extension increases total Overground kilometres operated by around
160,000 per annum and creates three new deep-level stations with
associated operating and maintenance costs.
There is potential to extend the route southwards in future, to places like
Slade Green and Bromley South.

Engineering
feasibility

The proposed extension to Barking Riverside is being constructed in such a
way as to not preclude an extension across the river. However, were this to
happen, there would be construction impacts in the Barking Riverside area.
The construction of a deep-level station in Thamesmead would be
expensive but likely to prove feasible if coordinated with estate
regeneration activities.
Construction of an interchange with Abbey Wood to connect with Crossrail
services would be very challenging for the same reasons as set out for
option DLR 2, and very costly. Furthermore if passive provision were to be
made for further orbital extensions this would place significant further
constraints on the potential station layout options.

Environmental
impacts

Air quality: Net positive impact compared to bus-only network- likely to
encourage a shift to more sustainable modes.
Noise: After the construction period there will be minimal noise impact on
residents of Thamesmead given the extension would run in twin bored
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tunnels.
Ecological: Tunnelling for the line and stations would have constructionrelated impacts (e.g. noise and dust) and would be close to sensitive
receptors (residents and schools) at both ends of the tunnel. Once in place,
the Overground extension would run in twin bored tunnels with little impact
on the natural environment in the area.
Development
potential

The improvement in public transport accessibility levels resulting from the
extension of the Overground to Abbey Wood is unlikely to support
significant additional development in Thamesmead. The Barking Riverside
development will already have been built out following the implementation
of the currently proposed extension.

Land and
property impacts

The long-term land take is low except around the new tunnel portals.
Significant land would be required for construction of the deep-level
stations.

Policy and
stakeholder
support

Policy: This scheme has been proposed in the 2050 London Infrastructure
Plan as one step towards a future orbital network. This option provides
maximum flexibility for future extensions to create an orbital network,
which may offer wider benefits.
Stakeholder support: Comments from stakeholders have also been
received. The London Borough of Barking and Dagenham (October 2014)
noted “its support for this essential link which will further boost the
delivery of Barking Riverside and also the regeneration of Barking Town
Centre. However, we would like to make it clear that this should not be
seen as an alternative to a new road crossing since they achieve different
objectives”.
The Royal Borough of Greenwich (September 2014) have commented that
“it is the Council’s view that TfL need to commit to providing an extension
of London Overground from Barking Riverside to Thamesmead and Abbey
Wood (to link with Crossrail) in the same timeframe as is proposed for a
river crossing. That rail extension, combined with a vehicular crossing,
would comprise a crossings package that would assuredly support growth
and development of the sub-region and provide both employment and
business opportunities in the north-east of the Royal Borough”.

Conclusion

The new stations in Thamesmead and Abbey Wood create the opportunity
for improved access to the public transport network, including access to
Crossrail at Abbey Wood.
It is currently envisaged that the extension would operate at 4 tph due to
constraints elsewhere on the line, a level of service unlikely to justify the
high capital cost of constructing the tunnel. As a result the connectivity
improvement of this option is not comparable to higher frequency DLR or
tram river crossings.
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DLR 3

DLR Barking to Abbey Wood

Description of
option

This option includes the same route alignment as DLR 2 between Gallions
Reach station and Abbey Wood. The Armada Junction would act as a
through-station allowing an extension to Barking connecting to both
Gallions Reach and Thamesmead. This branch would run as an elevated
route following the Royal Docks Road and A406 corridor alignment towards
an interchange at Barking station.
There are two routing options being considered for the northern section of
the route. The dotted line represents a potential tunnel which runs directly
from Cuckhold’s Haven to Barking Station. The bold line route would serve
Barking Town Quay. The latter has been used for modelling purposes, but
the dotted should be considered as an alternative route if this DLR option is
shortlisted.
The service between Abbey Wood and Barking is estimated to have a oneway journey time of approximately 13-14 minutes. The assumed operating
pattern has the Gallions Reach station-Abbey Wood extension, a BarkingAbbey Wood branch and a Barking-Canning Town branch operating at up to
8 tph.

Costs (£m)

Capital

850-1,050

Operating/Year

35-45

Appraisal

1,100-1,300

Outturn

1,300-1,550
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PTAL

DLR 3 has a very positive impact on PTALs at several key sites:
 All areas of Thamesmead (including Thamesmead West, Tamesis
Point, Thamesmead Central) and the Harrow Manorway corridor
show high PTAL values (most zones increase from PTAL 2-3 to
PTAL 3-4). This reflects the enhanced service pattern in this option
with two DLR routes operating on the Abbey Wood branch. In
particular, this results in a larger proportion of the Tamesis Point
development land reaching PTAL 1b and 2 values (from PTAL 0);
and
 Access to the Lower Roding Valley area between Gallions Reach and
Barking is transformed with the DLR branch. This has the potential
to create several PTAL 4 clusters (from PTAL 3) surrounded by
PTAL 2-3 areas along the indicative DLR route alignment, including
Gallions Reach Retail Park, Claps Gate Lane and Jenkins Lane.
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Access to jobs

DLR 3 generates a significant additional increase in access to jobs. For
example, areas of Thamesmead have access to approximately 150 to 250
thousand jobs within 75 minutes (compared to 50 to 150 thousand jobs in
the Indicative cross-river bus network scenario), putting them on par with
existing conditions in nearby residential areas such as Plumstead. Moreover,
the DLR link between the Royal Docks and Barking improves access to jobs
for all of the residential areas north of the Royal Docks, and opens up
access from the Lower Roding Valley. The impact is lower in Abbey Wood
since the area already has good job market access in 2031 as a result of
Crossrail. DLR stations between Canning Town and Gallions Reach

also benefit as a result of the increased frequency on this branch.

Access to labour

DLR 3 is expected to have a significant impact on labour market access.
Approximately 900 thousand workers would be able to access the ABP in
the Royal Docks within 75 minutes (compared to 800 thousand in the
Indicative cross-river bus network scenario), putting it nearly on par with
existing conditions in nearby employment areas such as Barking.
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Forecast
patronage

DLR 3 would attract around 2,100 trips from bus services on the Gallions
Reach crossing. This option also has substantial patronage effects unrelated
to the river crossings (approximately 7,000-8,000 net additional patronage)
including the Barking to Royal Docks link, Thamesmead to Abbey Wood and
a frequency increase for existing passengers between Gallions Reach and
Canning Town.
Estimated cross-river public transport (bus and DLR) trips (2031 AM peak):
7,700 (an increase of approximately 1,700 compared to the Indicative crossriver bus network). Estimated non cross-river DLR trips (2031 AM peak):
7,000-8,000.

Operations

The extension increases total DLR kilometres operated by over 2 million per
annum, and creates seven or eight new stations with associated operating
and maintenance costs.
An extension could lead to a reduction in services to Beckton, depending
on the nature of the service pattern used, as some trains will be reallocated to the new branches.

Engineering
feasibility

This option faces the same engineering challenges as DLR 2 on the section
from Gallions Reach station to Abbey Wood.
The elevated alignment running north of Armada Junction does not face
significant challenges since it can be accommodated in the area safeguarded
for the crossing. Initial analysis suggests that there is no feasible alignment
to access Barking station except a deep bored tunnel (one tunnel has been
factored into the costings to reflect this). The most direct route could
involve a surface-level station below the A13 at Jenkins Lane and a tunnel
portal immediately to the north. An alternative route via Barking Town Quay
might be feasible with an elevated crossing of the Roding, but the creation
of a tunnel portal in this location would be challenging and would reduce
the land available for development.

Environmental
impacts

The noise impact on the northern extension of the DLR to Barking is
expected to be limited since the alignment does not run though residential
areas. Other environmental impacts are in line with those outlined for DLR
2.

Development
potential

This intervention maximises the development potential of Thamesmead
and the Lower Roding Valley. The improvement in public transport
accessibility levels could support additional dwellings in Thamesmead (up
to 4,500, compared to 800 dwellings in the Indicative cross-river bus
network scenario), and other sites in the Lower Roding Valley (potentially
able to support 15,000 new homes).
Additionally, the onwards links to Abbey Wood and Barking could lead to
densification in parts of Thamesmead North and the Gascoigne Estate.

Land and
property impacts

The impacts of the southern part of the intervention are as per DLR 2.

Policy and

Stakeholder support: As per DLR 2, but a further comment includes: “We

The extension north of Armada Junction would have a limited land impact
since it runs through the land safeguarded for the crossing. The potential
direct tunnelled alignment from Jenkins Lane to Barking Station minimises
land take around the Roding. Land would be required for the construction
of a terminus at Barking, where even a deep-level station would require
significant land for construction.
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stakeholder
support

would encourage a reappraisal of the current fixed river crossing options at
Gallions Reach and Belvedere to incorporate an improved public transport
provision, in particular a DLR link to the network north of the river. This
would allow the large proportion of residents in Thamesmead and the wider
area without car ownership to benefit from a new river crossing, and help
mitigate against the potential adverse effects upon traffic levels and the
environment that the crossing might bring”. Peabody, September 2014.

Conclusion

The addition of a Barking branch of the DLR fills a key gap in the public
transport network by linking Barking to the Royal Docks. This intervention
maximises the opportunities to stimulate higher density residential
development in Thamesmead and the Lower Roding Valley.
However, there are significant local environmental impacts and deliverability
risks associated with the extension to Abbey Wood. There are also some
environmental impacts associated with an alignment across the River
Roding to Barking and significant deliverability risks associated with the
Barking interchange.
In spite of the potential delivery challenges relating to the DLR interchanges
at Abbey Wood and Barking, the DLR 3 alignment opens up several large
development sites, provides very significant connectivity benefits to
existing residents and businesses, and provides key orbital links for public
transport network resilience.
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Tram 2d

Description of
option

Tram Barking to Abbey Wood and Woolwich via
Thamesmead

This option includes the same cross-river alignment as Tram 1 between
Gallions Reach station and Thamesmead. North of Gallions Reach, the
tram would follow a similar alignment to the previous East London Transit
proposals to Barking.
Two branches would run south from Thamesmead to Abbey Wood and
Woolwich. The branch to Abbey Wood would run on a segregated
alignment on Central Way, Carlyle Road and Harrow Manorway. The
branch to Woolwich would run on a segregated alignment on Central Way,
Western Way and Plumstead Road to Woolwich where it would terminate,
potentially in front of the Indoor Market, between the Crossrail station
north of Plumstead road and the town centre and DLR and National Rail
stations just to the south.
The assumed operating pattern for the three branches would be:
 Abbey Wood to Barking – 7.5 tph, 23 minutes
 Barking to Woolwich – 7.5 tph, 24 minutes
 Woolwich to Abbey Wood – 7.5 tph, 16 minutes.

Costs (£m)

Capital

425-475

Operating/Year

20-25

Appraisal

550-600

Outturn

600-700
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PTAL

Tram 2d impacts PTAL values, notably in the Lower Roding Valley and the
key sites in Thamesmead.
 All areas of Thamesmead (including Thamesmead West, Tamesis
Point, Thamesmead Central) and the Harrow Manorway corridor
show high PTAL values (most zones increase from PTAL 2-3 to
PTAL 3-4); and
 Access to the Lower Roding Valley area between Gallions Reach and
Barking is transformed with Tram 2d. This has the potential to
create several PTAL 3 clusters (formerly PTAL 2) areas along the
indicative tram route alignment.
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Access to jobs

Tram 2d generates a very significant increase in access to jobs for
Thamesmead due to the link to Crossrail at Woolwich. In the tram
options, east Thamesmead around Carlyle Way is anticipated to have
access to a greater number of jobs than other parts of Thamesmead (up to
350 thousand jobs given the proximity to tram stops).
The change in access in jobs on the northern side of the river is lower than
with the DLR 3 option because of the need to interchange at Gallions
Reach station to access the DLR network.

Access to labour

Tram 2d can deliver some of the same improvements as DLR 3 in access
to the labour market, notably in Thamesmead and Barking Town Quay.
Approximately 1.5 million workers would be able to access Thamesmead
within 75 minutes, compared to 850 thousand workers in the Indicative
cross-river bus network. This would exceed conditions in nearby
employment centres, such as Barking.

Forecast
patronage

Under option Tram 2d, a substantial proportion of cross-river bus trips
(around 2,100 trips) are forecast to switch to tram. The passenger benefits
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extend well beyond the cross-river alignment, notably providing
Thamesmead with a link to Woolwich for Crossrail and the town centre
(approximately 11,000 net additional tram trips predicted).
Estimated cross-river public transport (bus and tram) trips (2031 AM peak):
7,100 (an increase of 1,100 compared to the Indicative cross-river bus
network). Estimated non cross-river tram trips (2031 AM peak): >11,000.
Operations

The tram operation results in over 2.5 million vehicle kilometres per
annum and would also require the construction of new depot and
maintenance facilities with associated operating and maintenance costs,
given the introduction of a new mode.
The possibility for buses and trams to share infrastructure could have a
positive impact on reliability, however there may also be potential issues
with bunching if there are shared tram/bus stops.
Under this service pattern Woolwich (rather than Abbey Wood) becomes
the key Crossrail interchange for most Thamesmead passengers. The
Thamesmead to Woolwich section of this option could potentially be
constructed in advance of the river crossing to provide a light rail link from
Thamesmead to Crossrail and to Woolwich town centre. This would
represent a much smaller scale operation.

Engineering
feasibility

There are some risks associated with the Barking branch of the scheme
given the need for a new Roding crossing and a route through Barking town
centre, although parts of the previous East London Transit proposals are
designed for future upgrade to tram.
The construction of the Abbey Wood branch is largely contained within
existing highway alignments. However, as set out in Tram 1 there are
significant challenges to a tram terminus near Abbey Wood station.
The Woolwich branch of Tram 2d is well suited to tramway construction
and is not characterised by significant delivery risks since the alignment is
largely contained within generous highway alignments and there is space
available for a tram terminus in Woolwich town centre.
The Thamesmead to Woolwich section could therefore potentially be built
independently or in advance of the cross-river section at a relatively low
cost and deliver benefits to Thamesmead in the shorter term.

Environmental
impacts

As per Tram 1 but this option may also entail some localised
environmental impacts around the River Roding, where a new crossing of
the river would be needed. Otherwise it is generally contained within
existing highway structures.

Development
potential

This intervention maximises the development potential of Thamesmead
and the Lower Roding Valley. The improvement in public transport
accessibility levels could support additional homes in Thamesmead (up to
4,500, compared to 800 dwellings in the Indicative cross-river bus network
scenario), and other sites in the Lower Roding Valley (potentially able to
support 15,000 new homes).
The potential to provide the Woolwich-Thamesmead connection ahead of
the crossing could potentially help bring forward some development.

Land and
property
impacts

The tram system could be contained within existing highway alignments
and not result in further loss of land along the route, although land would
be required for a depot and at the termini.
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Policy and
stakeholder
support

Stakeholder support: Tram options were not specifically highlighted in the
recent consultation but there is general stakeholder support for public
transport measures to accompany growth and place-making objectives in
Thamesmead, and to connect Barking with the Royal Docks.

Conclusion

Tram 2d generates a very significant increase in access to jobs for
Thamesmead due to the link to Crossrail at Woolwich. The change in
access to jobs on the northern side of the river is lower than with the DLR
3 option because of the need to interchange at Gallions Reach station to
access the DLR network.
This option would offer similar connectivity and resilience benefits
compared to DLR 3 since it connects to interchanges at Barking, Gallions
Reach station and Abbey Wood. Additionally, existing and future residents
of Thamesmead would benefit from an improved link to Woolwich.
It has also been demonstrated elsewhere that tram systems have the
flexibility to offer numerous potential incremental extensions, and
therefore it would for example be feasible to construct the link from
Thamesmead to Woolwich in advance of an onward extension across the
Thames.
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Belvedere local options
5.3.

The following table shows the assessment of one local rail-based public transport
option around Belvedere (Tram 3), relative to the Indicative cross-river bus network.

Tram 3

Tram Barking to Abbey Wood via Belvedere

Description of
option

This option would run from Barking to Dagenham Dock through Barking
Riverside. It would require the construction of a flyover with a
considerable span to cross the Tilbury Loop Line at Dagenham Dock. It
would then skirt along the side of the Beam Park site and turn into a
segregated central alignment on New Road, Marsh Way and the Belvedere
crossing. In order to serve Belvedere station it would need to run on
Picardy Manorway before running on a complex alignment at the station
to reach Yarnton Way. It would then run on a segregated central
alignment along the length of Yarnton Way and via Harrow Manorway to a
terminus at Abbey Wood.
The service is estimated to have a one-way journey time of 40 minutes
and run at up to 10 tph during the day. The line would be 16 kilometres
long.

Costs (£m)

Capital

425-475

Operating/Year

15-20

Appraisal

550-600

Outturn

650-700

PTAL

Tram 3 serves a very different set of Opportunity Areas than the options
using the Gallions Reach crossing. It has very significant impacts in terms
of PTAL values in these areas:
 The tram route increases PTAL values across the Barking Riverside
development site, increasing the value around the Overground
station from PTAL 2 to PTAL 3, and increasing the eastern side of
the site along Choats Road to PTAL 2;

67

 Using the tram to link across Dagenham Dock station creates an
area of PTAL 3-4 around the station (from PTAL 2), the Ford
Stamping Plant and the western part of the Beam Park site;
 The tram improves PTAL values around Marsh Way to around PTAL
2-3 (from PTAL 1b-2). It is assumed that the last stop before the
crossing is located near to the CEME facility and therefore the
riverside sites are still some distance from the tram; and
 On the south side of the river there is a large increase in the area
classed as PTAL 4 around Belvedere station (from PTAL 3), and
Yarnton Way becomes a PTAL 3 corridor between Belvedere and
Harrow Manorway.

Access to jobs

Tram 3 delivers improved access to jobs in Belvedere, Beam Park and
Barking Riverside (200 thousand jobs within 75 minutes, compared to 150
thousand jobs in the Indicative cross-river bus network scenario).
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Access to
labour

Tram 3 would link the employment sites in the London Riverside and
Bexley Riverside Opportunity Areas to public transport interchanges at
Abbey Wood and Barking. Labour market access would improve given
some parts of Beam Park and the Sustainable Industries Park would have
access to approximately 250 thousand workers within 75 minutes.

Forecast
patronage

Tram 3 crossing the river at Belvedere is estimated to result in around 900
cross-river bus passengers switching to tram, supplemented by another
1,000 new cross-river trips. However, the cross-river trips only make up
around one third of the predicted demand. The models predict an
additional 3,700 non-cross-river trips in the AM peak on the Barking –
Barking Riverside – Beam Park corridor, and between Belvedere and Abbey
Wood.
Estimated cross-river public transport (bus and tram) trips (2031 AM peak):
7,000 (an increase of 1,000 compared to the Indicative cross-river bus
network). Estimated non cross-river tram trips (2031 AM peak): 3,700.

Operations

The tram operation equates to around 1.9 million vehicle kilometres per
annum and would also require the construction of new depot and
maintenance facilities with associated operating and maintenance costs,
given the introduction of a new mode.
The possibility for buses and trams to share infrastructure could have a
positive impact on reliability, however there may also be potential issues
with bunching if there are shared tram/bus stops.

Engineering
feasibility

While much of this option can be accommodated in existing and future
highway alignments, this option presents several specific technical
challenges.
The link between Barking Riverside and Beam Park requires an alignment
that passes under the A13 and rises over the railway tracks directly
adjacent to the station.
Similarly, the ability to serve an interchange at Belvedere station would
depend on a complex engineering solution involving a partial re-design of
the station and potentially partial or comprehensive redevelopment of the
retail park to the south of the station.
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The difficulties of providing a tram terminus at Abbey Wood are set out in
Tram 1.
Environmental
impacts

In line with Tram 1, given the route is generally contained within existing
highway structures.

Development
potential

The intervention supports the regeneration of London Riverside and
Bexley Riverside. As well as supporting business growth and
intensification of existing employment land, the increase in public
transport accessibility levels could support the development of
thousands of homes in Beam Park, North Belvedere and Yarnton Way.

Land and
property
impacts

The tram system could be largely contained within existing and future
highway alignments and not result in further loss of land along the route,
although land would be required for a depot and at the termini. The loss
of any development land would be largely outweighed by the increase in
development potential as a result of the improved public transport
connectivity.

Policy and
stakeholder
support

Stakeholder support: Tram options were not specifically highlighted in the
recent consultation but there is general stakeholder support for public
transport measures to support growth in the London Riverside and Bexley
Riverside Opportunity Areas.

Conclusion

This option using the Belvedere crossing could potentially have a
transformational impact since it could generate large connectivity benefits
targeted at the key growth areas in Barking Riverside, London Riverside,
North Bexley and Abbey Wood. However, it is a relatively poor
connection between Barking and Abbey Wood due to the circuitous
route, and it is a high cost scheme with some high delivery risks
associated with this investment. Greater certainty about the volume and
density of development that can be secured alongside this route would
be required to justify the scheme.
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Gallions Reach strategic options
5.4.

The three strategic options tested (LO 3, TT 1 and DLR 6) are essentially extensions of
the above schemes. The strategic options tested all extend significantly beyond the
geographic scale of the Indicative cross-river bus network.

LO 3

London Overground orbital service

Description of
option

This option assumes that the bored tunnel extension to Abbey Wood that
forms part of LO 2 could connect to the existing rail network with a portal
located between Abbey Wood and Belvedere. The orbital service would
continue via Slade Green, Sidcup and Grove Park to Bromley South serving
existing stations.
The advantage of extending the London Overground to Abbey Wood
would be the possibility of operating an orbital service from the existing
Gospel Oak to Barking Line into the Southeastern rail network.
The service is estimated to have a one-way journey time of around 55
minutes from Barking to Bromley South. It is assumed that 4-car electric
multiple unit trains would operate at 4 tph during the day.

Costs (£m)

PTAL

Capital

1,350-1,800

Operating/Year

40-45

Appraisal

1,700-2,300

Outturn

2,000-2,650

The three strategic options tested are essentially extensions of the earlier
schemes outlined (in this case LO 2). Since the locations of stops in the
Study Area and the frequency of the services remain virtually unchanged,
the impacts on the key sites in the Study Area will be the same as
previously set out. Additional PTAL analysis of the three strategic options
has therefore not been included here.
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Access to jobs

The improvement in access to jobs is relatively small given the high cost
of this scheme. This is partly due to the low frequency of the route (4
tph).
The orbital Overground scheme does open up access to some jobs in
Barking and around the North Kent Line. Yet, none of the strategic public
transport options assessed increase the proportion of jobs accessible
from Thamesmead by public transport beyond the level of access of DLR
3. Notably, none of the strategic options are sufficient to put central
London jobs within 75 minutes of Thamesmead.

Access to
labour

While there are increases observed around Crayford and Sidcup, the
impact of the LO 3 link on access to labour is limited. This is partly due to
the low frequency of the route (4 tph).

Forecast
patronage

The Overground extension LO 3 represents a major scheme for all of
southeast London, and as a result there are a whole host of stations that
benefit from improved frequencies or new direct links. As a local crossriver link, the LO 3 extension is expected to attract around 1,000 crossriver bus passengers from the bus routes serving the Gallions Reach
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crossing, supplemented by another 2,500 new cross-river trips. Forecasts
of the LO3 cross-river link shows that that many users will use Crossrail
and the Overground to access Barking Riverside from central London
rather than via Barking.
Estimated cross-river public transport (bus and London Overground) trips
(2031 AM peak): 8,600 (an increase of over 2,500 compared to the
Indicative cross-river bus network). Estimated non cross-river London
Overground trips (2031 AM peak): 900.
Operations

The extension significantly increases total vehicle kilometres operated
(1.8 million per annum) and creates three new deep-level stations with
associated operating and maintenance costs.
Any orbital rail scheme running on the existing Southeastern network has
inherent operational risks since it requires coordination of train paths on
sections of route with limited spare capacity.

Engineering
feasibility

The construction of a connection onto the North Kent Line in the Abbey
Wood area, including the provision of an interchange with Abbey Wood to
connect with Crossrail services, would be a very challenging and costly
undertaking.

Environmental
impacts

Environmental impacts are generally in line with LO 2, although it is worth
noting:
Noise: Properties adjoining other parts of the Southeastern rail network
would have up to an additional 8 tph passing.
Urban realm/safety: Service changes at some of the existing stations with
lower usage levels should improve perceived security on some parts of
the Southeastern rail network.
Ecological: The creation of an additional tunnel portal at Belvedere would
likely have a small negative impact on habitats in the existing railway
embankment. Further, the construction of a new flyover at Chislehurst
Junction would have additional localised environmental impacts.

Development
potential

The improvement in public transport accessibility levels resulting from the
extension of the Overground to Abbey Wood is unlikely to support
significant additional development in Thamesmead.
The intervention should support regeneration and selective densification
around existing town centres in southeast London.

Land and
property
impacts

The long-term land take is low except around the new tunnel portals. It is
expected that the construction land take requirement for the link into the
North Kent Line at Abbey Wood would be substantial.

Policy and
stakeholder
support

Policy: This represents one possible option to develop orbital Overground
links in Outer London as proposed in the 2050 Infrastructure Plan,
generating connectivity benefits for large parts of southeast London.
Stakeholder support: A response from Len Duvall is in support of this
scheme.
“Consideration should also be given to further developing a public
transport river crossing, explicitly either developing DLR extensions or
London Overground provision to south of the River. There is much merit
in extending Overground from Barking Riverside to Gallions Reach,
Thamesmead and on to Erith Riverside. Thamesmead is an Opportunity
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Area with the potential to support a significant amount of London’s
housing need, with Peabody Housing Association and other partners
developing a vision for a Garden City. This planning model has always
been reliant on excellent public transport links and it is vital to ensure an
improved and integrated public transport offer from the outset”. Len
Duvall, Assembly Member for Greenwich and Lewisham, September
2014.
Conclusion

This option would have wide-ranging transport impacts for communities
in southeast London by enhancing the frequency and quality of existing
rail connections and creating new orbital links. The additional Overground
train paths on the Sidcup branch would improve sub-regional connectivity
but there is the risk that they could reduce rail capacity into central
London. Equally, however, diversion of some rail passengers to new route
orbital routes could contribute to reducing crowding on busy radial
routes.
Nevertheless, there is a very high capital cost associated with this option
and significant issues of integrating with the national rail services,
representing a clear deliverability risk. Construction of a connection onto
the North Kent Line in the Abbey Wood area, and providing an
interchange with Abbey Wood to connect with Crossrail services, would
be very challenging and costly. It would also be a low frequency service,
reducing its attractiveness and the connectivity improvements generated.
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TT 1

Tram-train Barking to Bromley via Abbey Wood

Description of
option

This tram-train option would follow the same route as Tram 2d between
Barking and Abbey Wood before branching at Abbey Wood to provide an
orbital service on the Southeastern rail network to a preferred terminus
location at Bromley South. No detailed scheduling work has been
undertaken but it is assumed that the tram-train would operate a similar
frequency to LO 3 (4 tph).
The service is estimated to have a one-way journey time of 23 minutes
between Barking and Abbey Wood, and 48 minutes on the continuation
of the route on the national rail network to Bromley (total 71 minutes).
The full service is expected to be 4 tph during the day with 12 tph on the
Barking to Abbey Wood section.
The line would involve 11 kilometres of new tracks and 27 kilometres on
the existing Southeastern tracks.

Costs (£m)

PTAL

Capital

700-800

Operating/Year

55-60

Appraisal

900-1,050

Outturn

1,050-1,200

The three strategic options tested are essentially extensions of the earlier
schemes outlined (in this case Tram 2d). Since the locations of stops in
the Study Area and the frequency of the services remain virtually
unchanged, the impacts on the key sites in the Study Area will be the
same. Additional PTAL analysis of the three strategic options has
therefore not been included.
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Access to jobs

TT 1 generates a similar increase in access to jobs as LO 3 around the
stations served in southeast London, but it delivers a greater increase in
access to jobs in Thamesmead and Barking where it can run as a tram at a
higher frequency.
None of the strategic public transport options assessed increase the
proportion of jobs accessible from Thamesmead in 75 minutes by public
transport beyond the level of access of DLR 3. Notably, none of the
strategic options are sufficient to put central London jobs within 75
minutes of Thamesmead.

Access to
labour

TT 1 generates some improvement in access to the labour market in
Abbey Wood, Thamesmead and Barking (slightly exceeding LO 3
improvements) since it can operate at a higher frequency in this section of
the route. However, there are not significant benefits generated by this
strategic option within the Study Area.

Forecast
patronage

TT 1 option has similarly wide-ranging impacts as the Overground
extension LO 3. The tram operation over the Gallions Reach crossing is
estimated to attract 1,700 cross-river passengers from the bus services,
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supplemented by an additional 500 new cross-river trips. Non-cross-river
trips make up a large proportion of demand, including a range of trips
generated on diverse sections of the southeast London rail network.
Estimated cross-river public transport (bus and Tram-train) trips (2031 AM
peak): 6,500 (an increase of 500 compared to the Indicative cross-river
bus network). Estimated non cross-river tram-train trips (2031 AM peak):
8,000.
Operations

TT 1 increases total vehicle kilometres operated (3 million per annum) and
creates new tram infrastructure and stations with associated operating
and maintenance costs. However, the use of a multi-modal crossing and
existing railway alignments does promote very efficient use of resources.
Any orbital rail scheme running on the existing Southeastern network has
inherent operational risks since it requires coordination of train paths on
sections of route with limited spare capacity.
In theory, this option is flexible and therefore scalable to future change,
although in practice it is likely to be constrained by its technical
complexity and the fact that it pushes the use of the rail network near to
the maximum level.

Engineering
feasibility

There is an inherent risk since this is a new technology which would be
applied to a very intensively used part of the suburban rail network. One
disadvantage of a tram-train is the introduction of a system with an
increased risk of asset failures (more complex technology to be
compatible with two or more systems, potential susceptibility to
incidents on more than one system) and a more onerous and costly
maintenance regime.

Environmental
impacts

Environmental impacts are generally similar to Tram 2d in the tram
section. In the train section:
Noise: Properties adjoining other parts of the Southeastern rail network
would have up to an additional 8 tph passing.
Urban realm/safety: Increased usage at some of the existing stations with
lower usage levels should improve perceived security on some parts of
the Southeastern rail network.
Ecological: Some impacts associated with the construction of a
connection between the on-street tram section and the North Kent Line.

Development
potential

This intervention maximises the development potential of Thamesmead
and the Lower Roding Valley. The improvement in public transport
accessibility levels could support additional dwellings in Thamesmead
North (up to 4,500, compared to 800 dwellings in the Indicative crossriver bus network scenario), and other sites in the Lower Roding Valley
(potentially able to support 15,000 new dwellings).

Land and
property
impacts

The tram system could be contained within existing highway alignment
and not result in further loss of land along the route, although land would
be required for a depot and at the termini.
The train system would align along the existing network.
The connection between the on-street tram section and the North Kent
Line would likely result in some land take.

Policy and

Policy: This represents an alternative option to develop orbital rail links in
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stakeholder
support

outer London as proposed in the 2050 Infrastructure Plan, generating
connectivity benefits for large parts of southeast London.

Conclusion

TT 1 represents an equivalent concept to LO 3 but using tram-train
technology. This option could represent an efficient way to achieve
orbital public transport connectivity and capacity. The new stops along
the tram alignment, and upgraded stations elsewhere in southeast
London create the opportunity for improved access to the public
transport network.
The estimated cost is around half the cost of the equivalent heavy rail
scheme and the increased frequency brings greater connectivity benefits
to some parts of the route. The tram section would support housing
growth in Thamesmead and the Lower Roding Valley.
However, there are several key risks to deliverability of the tram-train
options. The development of bespoke rolling stock allowing tram and
train operation is technically complex in terms of all systems including
power supply and signalling. Its operation would require the coordination
of train paths with Southeastern train services on a network that already
faces challenges in terms of capacity and reliability, and the options for
future extension are constrained by the capacity of rail lines served.
Further, operational delays on the tramway part of the route would
impact upon the reliability of the service, which would result in trams
missing their paths on the National Rail lines; given the intensity of service
on these lines, should disruption occur the knock-on effects on the
Southeastern rail network could be widespread.

78

DLR 6

DLR between Ilford and Bexleyheath

Description of
option

This DLR option runs between Ilford and Bexleyheath. From Ilford the
system is assumed to operate in a mix of tunnel and elevated sections
until Gallions Reach station. It would then run on the proposed river
crossing to Thamesmead before continuing in a tunnel to serve Abbey
Wood, West Heath, Bexleyheath station and Bexleyheath town centre.
The service is estimated to have a one-way journey time of around 20-25
minutes from Ilford to Bexleyheath. As vehicles are automated, it is
assumed that 3-car DLR units could operate at up to 24 tph during peak
times (but are assumed to start around 16 tph). If this option is
subsequently shortlisted, further work will be undertaken to select an
appropriate mix of technology, alignment and service pattern.

Costs (£m)

PTAL

Capital

1,600-1,850

Operating/Year

55-65

Appraisal

2,050-2,350

Outturn

2,350-2,750

The three strategic options tested are essentially extensions of the earlier
schemes outlined (in this case DLR 3). Since the locations of stops in the
Study Area and the frequency of the services remain virtually unchanged,
the impacts on the key sites in the Study Area will be the same.
Additional PTAL analysis of the three strategic options has therefore not
been included.
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Access to jobs

The final strategic option is a DLR system operating over the Gallions
Reach crossing at high frequency. The resulting uplift in access to jobs is
spread widely along the alignment and along connecting rail links.
However, none of the strategic public transport options assessed increase
the proportion of jobs accessible from Thamesmead by public transport
significantly beyond the level of access of DLR 3. Notably, none of the
strategic options are sufficient to put central London jobs within 75
minutes of Thamesmead.

Access to
labour

DLR 6 option demonstrates a significant change in labour market access
along the length of the route from Ilford to Bexleyheath. This orbital
alignment has a high frequency and provides interchange with all of the
major radial routes in the Study Area. Approximately 950 thousand
workers would be able to access the ABP in the Royal Docks within 75
minutes, putting it on par with existing conditions in nearby employment
areas such as Barking

.
Forecast
patronage

The DLR 6 option is estimated to divert around 1,600 passengers from
cross-river bus services on the Gallions Reach (and Belvedere) crossing,
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while generating around 3,900 new cross-river trips. This option has very
significant transformative impacts north and south of the river creating
new high-frequency orbital links. For example, it provides a highfrequency feeder from Bexleyheath into Crossrail at Abbey Wood10.
Estimated cross-river public transport (bus and DLR) trips (2031 AM peak):
9,800 (an increase of 3,800 compared to the Indicative cross-river bus
network). Estimated non cross-river DLR trips (2031 AM peak): 6,0008,000.
Operations

The extension increases total vehicle kilometres operated and creates
new elevated stations with associated operating and maintenance costs.
An extension could lead to a reduction in services to Beckton, depending
on the nature of the service pattern used, as some trains will be reallocated to the new branch.

Engineering
feasibility

The engineering challenges of the orbital DLR options are set in option
DLR 3. It is assumed that the southward extension to Bexleyheath would
be entirely in a deep bored tunnel.
The extension north of Barking would require a tunnel portal near the
A406 crossing of the Tilbury and District lines. The existing A406 highway
corridor is expected have space to incorporate an elevated DLR alignment.
Determining a feasible alignment from the highway corridor into Ilford
station is expected to pose a greater challenge.
Overall around 8km of deep bored tunnel (with five new stations in the
two tunnelled sections) has been factored into the indicative cost
estimates at this stage.
The proposed route is scalable and could be delivered in phases and/or
with possible extensions.

Environmental
impacts

There would be localised environmental impacts associated with
constructing the tunnel and stations along the River Roding valley
associated with the northern extension of this route to Ilford. All other
environmental impacts would be similar to DLR 3.

Development
potential

The development of new orbital routes supports business growth in key
outer London town centres through greater labour market access in east
and southeast London. The improvement in public transport accessibility
levels could support additional dwellings in Thamesmead (up to 4,500,
compared to 800 dwellings in the Indicative cross-river bus network
scenario), and other sites in the Lower Roding Valley (potentially able to
support 15,000 new dwellings).
The intervention also supports the regeneration and intensification of land
uses in Ilford, Barking, and Abbey Wood. The new stations in Little Ilford,
Barking Town Quay, Beckton, Gallions Reach, Thamesmead, Abbey

It should be noted that there is likely to be greater uncertainty in the forecasts of patronage on the DLR 6
option since this includes a large number of new strategic links.
10

81

Wood, West Heath and Bexleyheath create the opportunity for improved
access to the public transport network.
Land and
property
impacts

The impacts of the central part of the intervention are as per DLR 3.

Policy and
stakeholder
support

No specific comments.

Conclusion

This medium-capacity and high-frequency orbital service option would
make use of a multi-modal crossing at Gallions Reach. It provides radically
improved connectivity to existing areas, as well as serving the key
development areas, facilitating higher density growth in Thamesmead and
Gallions Reach. The resulting uplift in access to labour and jobs is spread
widely along the alignment and along connecting rail links.

The temporary land take associated with the construction of the deep
bored tunnel in Bexleyheath is likely to be significant. While the elevated
northern extension to Ilford could be largely accommodated in the
highway alignment, it is possible that the approach to Ilford station could
require some additional land.

Diversion of some rail passengers to new route orbital routes could also
contribute to reduced crowding on busy radial routes (although this may
be offset by significant modal shift to public transport).
However, this DLR is very high cost given its extent and extends far
beyond the area of focus. This option thus demonstrates that a DLR or
similar system operating on the Gallions Reach crossing has potential to
be developed incrementally into a strategic orbital corridor.
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Summary of public transport options
5.5.

A number of conclusions can be drawn from the analysis presented in this report.
Indicative cross-river bus network

5.6.

The test of an indicative cross-river bus network has demonstrated the benefits of
service changes in the area.

5.7.

Given the right infrastructure, a bus-based solution could theoretically match the
capacity and level of service of a rail-based system, and has notable advantages in being
able to serve a wide area on both sides of the crossing and at low cost, both to build and
for users. However, previous experience11 has shown that rail-based options can be
more effective in stimulating development activity, with the commitment to tangible and
permanent infrastructure.
Gallions Reach local options

5.8.

DLR 1 represents a scheme that could be delivered as part of the Gallions Reach
crossing and provides a very significant localised boost in connectivity to Thamesmead,
improving access to employment and other facilities in the Royal Docks. Moreover, the
proposed regeneration of Thamesmead means that the extension could be wellintegrated into the urban fabric. The capital cost is relatively modest for a medium
capacity rail extension and as such, DLR 1 should be taken forward for further analysis.

5.9.

The provision of a DLR link on the Gallions Reach crossing provides the opportunity for
further network extensions in the medium term. DLR 3 includes an extension
southwards through the spine of Thamesmead to Abbey Wood, and an extension
northwards to Barking, filling the Barking-Royal Docks gap in the public transport
network and opening up the Lower Roding Valley for development.

5.10. However, there are significant local environmental impacts and deliverability risks
associated with the extension to Abbey Wood. There are also some environmental
impacts associated with an alignment across the River Roding to Barking and significant
deliverability risks associated with the Barking interchange.
5.11. In spite of the potential delivery challenges, the DLR 3 alignment opens up several large
development sites, provides very significant connectivity benefits to existing residents
and businesses, and provides key orbital links for public transport network resilience and
should be taken forward for further analysis.
5.12. By contrast, it is proposed that DLR 2 is not taken forward to the short list of options.
The DLR could be extended in an incremental fashion, and while DLR 2 does represent a
potential extension of DLR 1, there is an equally strong case for the extension
northwards to Barking. As such, it is the relative impacts of the different Barking to
Abbey Wood options that should be the focus of the additional analysis.

11

PTEG (2005), What Light Rail can do for cities: a review of the evidence
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5.13. The evidence presented shows clearly that Tram 1 provides less of a connectivity boost
to Thamesmead than DLR option 1 or 2. The cross-river DLR link provides residents
south of the river with fast access to Custom House and Canning Town for interchange
to Crossrail and the Jubilee Line, whereas the tram requires an additional interchange
between tram and DLR at Gallions Reach station. It is therefore proposed that Tram 1 is
not taken forward to the short list of options.
5.14. Tram 2d, by contrast, should be assessed in more detail as the connectivity impacts are
comparable to DLR 3 since it connects to interchanges at Barking, Gallions Reach station
and Abbey Wood. The inclusion of a Woolwich branch provides fast access from
Thamesmead to Crossrail via Woolwich, as well as to Woolwich town centre, which
offers a range of services and facilities that are not available in Custom House.
5.15. The concept of a London Overground extension to Abbey Wood (LO 2) does not deliver
the same scale of connectivity benefits as options DLR 3 or Tram 2d. This is mainly due
to the low frequency of 4 tph, but also the limited choice of direct links offered when
compared to, for example, DLR 3.
Belvedere local options
5.16. The interim public transport options includes a single rail-based scheme operating over
the Belvedere crossing (Tram 3). This option links a number of significant development
sites in the key riverside Opportunity Areas. The improvement in PTAL values at
Dagenham Dock station, Beam Park and Yarnton Way open up opportunities for mixed
use or medium-density residential development.
5.17. Overall, the case for Tram 3 would be stronger if there was greater certainty about the
nature of development and the level of intensification expected at key sites in the
immediate surroundings. It is therefore proposed that Tram 3 is not taken forward for
further assessment for the time being.
Gallions Reach strategic options
5.18. TT 1 is not shortlisted due to the high cost relative to the benefits and the significant
technical and operational feasibility challenges of introducing such services onto very
intensively used commuter rail lines.
5.19. Likewise, LO 3 is very high cost and in the medium term the operational constraints are
significant, so this option does not appear to offer a viable alternative to the more local
public transport options and will not be shortlisted as part of this workstream. However
this option still has the potential to be considered again in the future with even greater
population growth in the longer term and if the frequency constraints can be overcome
such that more intensive use can be made of the high cost cross-Thames tunnel, and if
future infrastructure changes enable more intensive use of the Southeastern rail network
and through Barking without impacting on the core radial commuter services.
5.20. DLR 6 will not be shortlisted as part of this workstream, but further assessment of the
longer term suitability of DLR for a strategic orbital connection could be undertaken in
the future, particularly if the core section of this longer route were to be built in the
medium term (DLR 1 or DLR 3).

84

Assessment of options
5.21. Table 5.1 outlines an assessment of the interim list.
Table 5.1 Public transport short list of options
Option

Description

Short
list?

Estimated
capital
cost
(£m)*

Estimated
net
operating
cost
(£m/year)

Access to jobs/ labour
(Thamesmead)

Net additional
development
potential*

Initial
forecast
demand

Key rationale for inclusion

Indicative
crossriver bus
network

Package of
bus network
service
changes

Yes

n/a

£20-35m

Areas of Thamesmead would have
access to approximately 50,000 to
150,000 jobs within 75 minutes.

Tamesis Point:
800 dwellings

6,000
crossriver trips

This option should be shortlisted,
given the connectivity
improvements for a very low capital
cost, assuming new road crossings
are built. Specific service patterns
and routes would be subject to
definition closer to the point of
opening.

DLR 1

DLR
Yes
extension
from
Gallions
Reach station
to
Thamesmead

£225325m

Tamesis Point/
Thamesmead
town centre:
4,500 dwellings

7,000
crossriver trips

DLR 1 performs well in terms of
potential development impacts at a
relatively modest cost. This option
could also allow for further
extensions beyond Thamesmead
and Gallions Reach station in the
future.

Tram from
No
Gallions
Reach station

£200230m

6,400
crossriver trips

This option is not shortlisted due
to its poor connectivity benefits in
comparison to DLR options on the

Tram 1

Up to 800,000 workers would be
able to access the Advanced
Business Park (ABP) in the Royal
Docks within 75 minutes.
Approximately 850,000 workers
would be able to access
Thamesmead within 75 minutes.
£4-7m

Areas of Thamesmead would have
access to approximately 100,000 to
200,000 jobs within 75 minutes.
Approximately 1.2 million workers
would be able to access
Thamesmead within 75 minutes.

£5-10m

Tram 1 would generate only a
marginal increase in access to jobs
since passengers for central London
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Armada
Junction: 4,500
dwellings
Thamesmead/
Abbey Wood:
Potentially up to

to Abbey
Wood

are required to interchange to access
the DLR at Gallions Reach station.

4,500

Approximately 1 million workers
would be able to access
Thamesmead within 75 minutes.
DLR 2

LO 2

DLR
No
extension
from
Gallions
Reach station
to Abbey
Wood

£400525m

Overground
extension
from Barking
Riverside to
Abbey Wood

£1,2001,550m

No

£10-15m

Areas of Thamesmead would have
access to approximately 150,000 to
250,000 jobs within 75 minutes.
DLR 2 provides some additional
connectivity to employment areas
around Abbey Wood. The impact is
lower than in Thamesmead (where
1.3 million workers would be able to
access Thamesmead within 75
minutes), since Abbey Wood already
has good labour market access as a
result of Crossrail.

£3-5m

The connectivity improvement of
this option is limited given the
potential frequency of this service is
constrained to 4 tph and it requires
interchange onto all other networks.

Thamesmead:
4,500
Armada
Junction: 4,500
dwellings

Unlikely to
directly
stimulate
significant new
development in
the Study Area.

1,000
Tram non
crossriver trips
7,200
crossriver trips
800 DLR
non
crossriver trips

7,600
crossriver trips

same alignment.

The DLR could be extended in an
incremental fashion, and while DLR
2 does represent a potential
extension of DLR 1 that contributes
to meeting the connectivity and
resilience objectives, there is an
equally strong case for the
extension northwards to Barking.
Therefore, this option will not be
shortlisted given the inclusion of
DLR 3 with extensions to both
Barking and Abbey Wood.
Not shortlisted. This is a very high
cost option and does not meet the
growth and local connectivity
objectives of the East of Silvertown
project as well as equivalent DLR
and tram options using the Gallions
Reach crossing alignment.
Given the future potential for an
outer orbital Overground service,
this option still has the potential to
be considered again if the
frequency constraints can be
overcome such that more intensive
use can be made of the high cost
cross-Thames tunnel (see LO 3).
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DLR 3

DLR from
Barking to
Abbey Wood

Yes

£8501,050m

£35-45m

Areas of Thamesmead have access
to approximately 150,000 to 250,000
jobs within 75 minutes. Moreover,
the DLR link between the Royal
Docks and Barking improves access
to jobs for all of the residential areas
north of the Royal Docks, and opens
up access from the Lower Roding
Valley.

Thamesmead:
4,500
Lower Roding
Valley: 15,000

7,700
crossriver trips
7-8,000
DLR non
crossriver trips

Approximately 900,000 workers
would be able to access the ABP in
the Royal Docks within 75 minutes.

Tram 2d

Tram Barking Yes
to Abbey
Wood and
Woolwich via
Thamesmead

£425475m

£20-25m

Tram 2d generates a very significant
increase in access to jobs for
Thamesmead due to the link to
Crossrail at Woolwich. In the tram
options, east Thamesmead around
Carlyle Way is anticipated to have
access to a greater number of jobs
than other parts of Thamesmead (up
to 350,000 jobs given the proximity
to tram stops).
Approximately 1.5 million workers
would be able to access
Thamesmead within 75 minutes.

87

In spite of the potentially significant
delivery challenges relating to the
DLR interchanges at Abbey Wood
and Barking, the DLR 3 alignment
provides very significant
connectivity benefits to existing
residents and businesses and
should be taken forward for further
analysis.
The DLR can be extended
incrementally, and DLR 3
represents the scope for
extensions offered by the DLR 1
cross-river link.

Thamesmead:
4,500
Lower Roding
Valley: 15,000
The potential to
provide the
WoolwichThamesmead
connection
ahead of the
crossing could
potentially help
accelerate some
development

7,100
crossriver trips
>11,000
Tram non
crossriver trips

DLR 3 and Tram 2d both perform
well in terms of connectivity and
are taken forward for comparison
of alternative Barking to Abbey
Wood options.
The Thamesmead to Woolwich
section of this option could
potentially be constructed in
advance of the river crossing to
provide a relatively low cost light
rail link from Thamesmead to
Crossrail and to Woolwich town
centre.

Tram 3

Tram from
Barking to
Abbey Wood
via Barking
Riverside and
Belvedere

No

£425475m

£15-20m

Tram 3 delivers improved access to
jobs in Belvedere, Beam Park and
Barking Riverside (200,000 jobs
within 75 minutes, compared to
150,000 jobs in the Indicative crossriver bus network scenario).
Beam Park and the Sustainable
Industries Park would have access to
approximately 250,000 workers
within 75 minutes.

LO 3

Overground
extension to
create orbital
rail route via
Barking
Riverside and
Abbey Wood
to Bromley
South

No

£1,3501,800m

£40-45m

The improvement in access to labour
and jobs is relatively small due to the
low frequency of the route (4 tph).
The orbital Overground scheme does
open up access to some jobs in
Barking and around the North Kent
Line.
While there are increases observed
around Crayford and Sidcup, the
impact of the LO 3 link on access to
labour is limited.
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No direct
impact on
Thamesmead
but could
support
thousands of
homes in Beam
Park, North
Belvedere and
Yarnton Way

7,000
crossriver trips

Unlikely to
directly
stimulate
significant new
development in
the Study Area.

8,600
crossriver trips

The intervention
should support
regeneration
and selective
densification
around existing
town centres in
southeast
London.

Not shortlisted due to uncertainty
around the future use of the
development areas served.

3,700
Tram non
crossriver trips

900 LO
non
crossriver trips

This option is very high cost and in
the medium term the operational
constraints are significant, so this
option does not appear to offer a
viable alternative to the more local
public transport options, so will not
be shortlisted as part of this
workstream.
However, this option still has the
potential to be considered again in
the future if the frequency
constraints can be overcome such
that more intensive use can be
made of the high cost crossThames tunnel, and if future
infrastructure changes enable more
intensive use of the Southeastern
rail network and through Barking
without impacting on the core
radial commuter services.

TT 1

DLR 6

Tram-train
from Barking
to Bromley
South via
Gallions
Reach
station,
Abbey
Wood,
Southeastern
loop, Grove
Park and
Bromley
North

No

DLR Ilford to No
Bexleyheath
via Barking,
Gallions
Reach
station,
Thamesmead
and Abbey
Wood

£700800m

£55-60m

TT 1 generates a similar increase in
access to jobs as LO 3 around the
stations served in southeast London,
but it delivers a greater increase in
access to jobs in Thamesmead and
Barking where it can run as a tram at
a higher frequency.
TT 1 generates some improvement in
access to the labour market in Abbey
Wood, Thamesmead and Barking
(slightly exceeding LO 3
improvements) since it can operate
at a higher frequency in this section
of the route. However, there are not
significant benefits generated by this
strategic option within the Study
Area.

£1,6001,850m

£55-65m

Some uplift in access to jobs is
forecast, spread widely along the
alignment and along connecting rail
links but does not increase
significantly beyond the level of
access of DLR 3.

Thamesmead:
4,500
Lower Roding
Valley: 15,000
Further
additional
impacts outside
the Study Area.

>8,000
TT non
crossriver trips

9,800
crossriver trips

Not shortlisted due to the high
cost relative to the benefits and the
significant technical and operational
feasibility challenges of introducing
such services onto very intensively
used commuter rail lines.

DLR 6 will not be shortlisted as part
of this workstream, but further
assessment of the longer term
Lower Roding
suitability of DLR for a strategic
Valley: 15,000
6-8,000
orbital connection could be
DLR non undertaken in the future,
Further
crossadditional
particularly if the core section of
Approximately 950,000 workers
impacts outside river trips this longer route were to be taken
would be able to access the ABP in
the Study Area.
forward in the medium term (DLR 1
the Royal Docks within 75 minutes.
or DLR 3).
*Rounded 2013 prices; excluding optimum bias and inflation but including marginal additional infrastructure costs, risk and net construction inflation.
* Additional housing or mixed use development which could be stimulated, given the accessibility improvements. Numbers presented are approximate.
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Thamesmead:
4,500

6,500
crossriver trips

6. Conclusion
6.1.

Transport for London is proposing a programme of river crossings that seeks to improve
the ability of people and goods to cross the River Thames in London. Its focus is on the
continued enhancement of the transport network, both in response to the enormous
changes which have taken place in London over the last two to three decades, and as a
means of supporting the significant further growth that is forecast.

6.2.

Two key locations - Gallions Reach and Belvedere - have been identified as the preferred
locations for potential highway or multi-modal crossings along the River Thames
between the proposed Silvertown Tunnel and the Dartford Crossing. Bus and rail-based
public transport links; such as Docklands Light Rail, tram and/or London Overground are
proposed to be incorporated into a crossing design.

6.3.

The development and appraisal of options is an iterative process, and the initial appraisal
of highway options was previously reported in the ‘Option Assessment Report (Long
List)’ which outlined all the long list options considered, including highway, public
transport and walking and cycling options. Due to the number of potential public
transport options (approximately 30), it was necessary to reduce the number of options
which have been taken forward for a more detailed to an interim list.

6.4.

The role of this report is to summarise the second phase of the option sifting process,
which focuses on reducing the public transport options by assessing the relative
strengths and weaknesses of different public transport options from an interim list to
generate a short list.

6.5.

The public transport short list proposed to be taken forward is presented in Table 6.1.
The short list of options will then be considered in more detail including seeking public
and stakeholder feedback on these ideas, further modelling, engineering and
environmental assessments, and appraisal of economic and financial benefits.
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Table 6.1 Public transport short list of options

Option

Description

Estimated
capital
cost bridge
(£m)*

Indicative
cross-river
bus
network

Package of
bus network
service
changes

DLR 1

DLR
extension
from
£225Gallions
250m
Reach station
to
Thamesmead

Tram 2d

DLR 3

n/a

Tram Barking
to Abbey
£425Wood and
475m
Woolwich via
Thamesmead

DLR from
Barking to
Abbey Wood

£850950m

Estimated
capital cost
- tunnel
(£m)*

n/a

£325-325m

Estimated
net
operating
cost
(£m/year)

Key rationale for inclusion

£20-35m

This option should be shortlisted,
given the connectivity
improvements for a very low
capital cost, assuming new road
crossings are built. Specific service
patterns and routes would be
subject to definition closer to the
point of opening.

£4-7m

DLR 1 performs well in terms of
potential development impacts at
a relatively modest cost. This
option could also allow for further
extensions beyond Thamesmead
and Gallions Reach station in the
future.
Tram 2d performs well in terms of
connectivity and should be taken
forward for comparison of
alternative Barking to Abbey Wood
options.

£425-450m

£9501,050m

£20-25m

£35-45m

The Thamesmead to Woolwich
section of this option could
potentially be constructed in
advance of the river crossing to
provide a relatively low cost light
rail link from Thamesmead to
Crossrail and to Woolwich town
centre.
In spite of the potentially
significant delivery challenges
relating to the DLR interchanges at
Abbey Wood and Barking, the
DLR 3 alignment provides very
significant connectivity benefits to
existing residents and businesses
and should be taken forward for
further analysis. The DLR can be
extended incrementally, and DLR 3
represents the scope for
extensions offered by the DLR 1
cross-river link.

*Rounded 2013 prices; excluding optimum bias and inflation but including marginal additional infrastructure costs,
risk and net construction inflation.
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6.6.

Plans for the public transport network at this time are indicative and will be subject to
further assessment, consultation and potential amendment.

6.7.

The recommendation of this report is that the current work on options appraisal
continues, such that the public transport short list of feasible options is considered
alongside equivalent highway and active travel lists. The aim is then to identify the
preferred multi-modal packages and a preferred solution identified and progressed.
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Appendix A: Strategic Assessment Framework outputs
Indicative cross-river bus network

DfT EAST
Project: Interim List_Final

Scenario: Bus

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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DLR 1

DfT EAST
Project: Interim List_Final

Scenario: DLR 1

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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Tram 1

DfT EAST
Project: Interim List_Final

Scenario: Tram 1

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income

95

DLR 2

DfT EAST
Project: Interim List_Final

Scenario: DLR 2

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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LO 2

DfT EAST
Project: Interim List_Final

Scenario: LO 2

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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DLR 3

DfT EAST
Project: Interim List_Final

Scenario: DLR 3

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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Tram 2d

DfT EAST
Project: Interim List_Final

Scenario: Tram 2d

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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Tram 3

DfT EAST
Project: Interim List_Final

Scenario: Tram 3

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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LO 3

DfT EAST
Project: Interim List_Final

Scenario: LO 3

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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TT1

DfT EAST
Project: Interim List_Final

Scenario: TT 1

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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DLR 6

DfT EAST
Project: Interim List_Final

Scenario: DLR 6

Created: 02/11/2015

A - Growth
B - Connectivity

STRATEGIC CASE

C - Resilience

Economic Growth
Carbon emissions

ECONOMIC CASE

Socio-distributional impacts
Local environment
Well being
Practical feasibility

MANAGEMENT CASE

Public acceptability
Management
Capital costs and revenue

FINANCIAL CASE
Operating costs

Deliverability

COMMERCIAL CASE
Funding and income
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Silvertown Tunnel
Response to ExA’s First Written Questions:
Principle and nature of the development including alternatives

Appendix E. Letter from the Mayor of London to Chris
Grayling submitted as part of the Barking Riverside
Inquiry (dated 17 October 2016)
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