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1 Executive summary

1.1.1 This report describes the Design Principles that underpin the design and integration of
the A122 Lower Thames Crossing (the Project) into its context. They are written to
capture the key principles (documented in the Project Design Report (Application
Document 7.4) that have shaped the design thus far, and to make a commitment that
these will be maintained and developed in the future detail design and delivery phases
of the Project in accordance with National Policy Statement for National Networks
(NPSNN) (Department for Transport, 2014) requirements for ‘good design’.

Volume 7

1.1.2 The Design Principles are very much a ‘forward-looking’ document whereas the Project
Design Report is a ‘backward-looking’ document illustrating the process whereby the
Preliminary Design was achieved.

1.1.3 The Design Principles are submitted for approval as part of the application
for development consent. As such, the Design Principles are commitments that will be
secured through the Development Consent Order (DCO) and that are certified in
Schedule 16.
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2 Introduction

2.1 Scope of this report

2141 This report describes the Design Principles that underpin the design and integration of
the A122 Lower Thames Crossing (the Project) into its context. They are written to
capture the key principles (documented in the Project Design Report (Application
Document 7.4) that have shaped the design thus far, and to make a commitment that
these will be maintained and developed in the future detail design and delivery phases
of the Project in accordance with National Policy Statement for National Networks
(NPSNN) (Department for Transport, 2014) requirements for ‘good design’.

Volume 7

21.2 The Design Principles are very much a ‘forward-looking’ document whereas the Project
Design Report is a ‘backward-looking’ document illustrating the process whereby the
Preliminary Design was achieved.

213 Clauses 4.28-4.35 of the NPSNN set out the criteria for ‘good design’ for national
networks noting that design shall be an integral consideration from the outset. It states:

‘4.29 Visual appearance should be a key factor in considering the design of new
infrastructure, as well as functionality, fitness for purpose, sustainability and cost.
Applying “good design” to national network projects should therefore produce
sustainable infrastructure sensitive to place, efficient in the use of natural resources
and energy used in their construction, matched by an appearance that demonstrates
good aesthetics as far as possible.’

214 National Highways (the Applicant) has published ‘The Road to Good Design’ (Highways
England, 2018). This document provides a framework for the application of this
requirement within the NPSNN, to the strategic road network.

21.5 For more information on how the Project has been developed to comply with the
NPSNN criteria for good design please see the Accordance Table within the Planning
Statement (Application Document 7.2) and the Project Design Report (Application
Document 7.4).

216 Achieving compliance with the NPSNN requires a high level of coordination across
design, (including engineering and environmental specialisms) as well as engagement
with external stakeholders. The Design Principles apply to the Project’'s permanent
physical structures (including highways, tunnels and buildings) and landscape works;
they do not apply to the temporary works, temporary utilities diversions and
connections and/or methods of construction, nor do they describe in detail how the
works will be operated and maintained.

21.7 The Design Principles are submitted for approval as part of the application for
development consent. As such, the Design Principles are commitments that will be
secured through the Development Consent Order (DCO) and that are certified in
Schedule 16. Requirement 3 of the DCO states:

‘The authorised development must be designed in detail and carried out in accordance
with the design principles document and the preliminary scheme design shown on the
engineering drawings and sections, and the general arrangement drawings, unless
otherwise agreed in writing by the Secretary of State following consultation by the
undertaker with the relevant planning authority on matters related to its functions,
provided that the Secretary of State is satisfied that any amendments to those
documents showing departures from the preliminary scheme design would not give rise
to any materially new or materially different environmental effects in comparison with
those reported in the Environmental Statement.’
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2.1.10

2111

2.1.12

The Design Principles are also secured by Requirement 5 (landscape and ecology):

‘Each part of the authorised development must be landscaped in accordance with a
LEMP [Landscape and Ecology Management Plan] which sets out details of all
proposed hard and soft landscaping works for that part and which has been submitted
to and approved in writing by the Secretary of State prior to the opening of that part,
following consultation by the undertaker with [the bodies listed in the outline LEMP] on
matters related to their respective functions.’

The Design Principles (document) is one of a suite of documents that capture the
Project’s design and environmental commitments. These documents include:

a. The Environmental Statement (Application Documents 6.1, 6.2 and 6.3), which has
been updated and should be read with reference to the latest version of the
Environmental Statement Addendum [Document Refence 9.8], including:

i.  The Environmental Masterplan (Application Document 6.2, Figure 2.4) which
defines the spatial layout of physical mitigation proposals.

ii. The Register of Environmental Actions and Commitments (REAC) (Chapter 7
of the Code of Construction Practice (CoCP)) which defines commitments on
the processes that need to be used in the delivery, management, monitoring
and maintenance of the works.

b. The CoCP (Application Document 6.3, Appendix 2.2) which covers commitments
pertaining to the processes of construction only.

c. The engineering drawings and sections, and the general arrangement drawings,
which show the preliminary scheme design.

The principles reflect the commitments of the Applicant in relation to the Project and
consider its clear and overriding need. They are intended to set out a unified approach
to design and capture the collective knowledge of the Project team at the time of
application for development consent. The Design Principles therefore create an
overarching, shared resource which give clarity to stakeholders over the required
design outcomes. They give more detail on design intent and objectives to be
achieved, but still provide some flexibility for the detail designs to be developed.

A project design narrative was produced which describes the Project context and
proposed possible approaches to be adopted throughout the design. The project
design narrative broke the Project down into eight ‘character areas’. Each character
area was then divided into regional areas, which include the broad regional policies
that inform the design and the overarching multi-discipline design development. Each
regional area is further broken down into ‘local’ areas that describe the local context
(e.g., local features and not the character, which is covered earlier). Each local area
has a summary of the design constraints and opportunities.

The project design narrative was issued to statutory stakeholders as part of ongoing
engagement in 2018. The feedback received was grouped together by area and
similarity of issues raised. These were then used to develop the Project-wide Design
Principles and also area-specific Design Principles as set out in Section 5 of this
document.

The principles serve a number of functions:

a. Along with the Environmental Masterplan (Application Document 6.2, Figure 2.4),
they capture the embedded mitigation that has informed the Environmental
Statement (Application Documents 6.1, 6.2 and 6.3).

b. They set a consistent set of parameters for the detail design of the Project.

c. Indischarging Requirement 3 of the DCO, the Applicant will need to demonstrate
accordance with the Design Principles.
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2.2
2.2.1

222

223

224

225

226

d. In conjunction with the Project Design Report and Consultation Report, the Design
Principles illustrate how the Applicant has responded to public consultation
feedback in relation to design.

e. They illustrate how the Applicant has taken account of the criteria for good design
set out in the NPSNN (Department for Transport, 2014) in order to ensure that the
development is as sustainable and as aesthetically sensitive, durable, adaptable
and resilient as it can reasonably be.

f.  They capture the results of feedback from independent design reviews conducted
by the Design Council on behalf of the Applicant.

g. They enhance the preliminary scheme design shown on the engineering drawings
and sections, and the general arrangement drawings.

This report is structured as follows:

a. Section 3 outlines the high-level design objectives and vision for the Project. These
are Applicant’s overarching objectives for the design of permanent works.

b. Section 4 sets out the Project-wide principles. However, they must be read in
conjunction with the area-specific principles as they are not always appropriate to
each character area. For example, lighting design principles do not apply where
there is no lighting.

c. Section 5 details the area-specific principles. These are contextual principles that
are unique to each area or that elaborate on the
Project-wide principles.

Project route

The A122 Lower Thames Crossing (the Project) would provide a connection between
the A2 and M2 in Kent and the M25 south of junction 29, crossing under the River
Thames through a tunnel. The Project route is presented in Plate 2.1.

The A122 would be approximately 23km long, 4.25km of which would be in tunnel. On
the south side of the River Thames, the Project route would link the tunnel to the A2
and M2. On the north side, it would link to the A13, M25 junction 29 and the M25 south
of junction 29. The tunnel portals would be located to the east of the village of Chalk on
the south of the River Thames and to the west of East Tilbury on the north side.

Junctions are proposed at the following locations:

a. New junction with the A2 to the south-east of Gravesend
b. Modified junction with the A13/A1089 in Thurrock
c. New junction with the M25 between junctions 29 and 30

The Project route would be three lanes in both directions, except for:

a. link roads

b. stretches of the carriageway through junctions

c. the southbound carriageway from the M25 to the junction with the A13/A1089,
which would be two lanes

In common with most A-roads, the A122 would operate with no hard shoulder but would
feature a 1m hard strip on either side of the carriageway. It would also feature
technology including stopped vehicle and incident detection, lane control, variable
speed limits and electronic signage and signalling. The A122 design outside the tunnel
would include emergency areas. The tunnel would include a range of enhanced
systems and response measures instead of emergency areas.

The A122 would be classified as an ‘all-purpose trunk road’ with green signs. For safety
reasons, walkers, cyclists, horse riders and slow-moving vehicles would be prohibited
from using it.
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2.8
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Junction modifications

Alterations would be required to both the M25 at the northern limits of the route and on
the A2 at the southern end. The existing A13/A1089 junction would also require
modifications to connect to the Project route.

Vertical alignment

The new A122 would be at varying heights along the route, with approximately 80% in
a cutting, false cutting or tunnel. The A2 would remain at its current level, with the
junction between the A2 and the A122 requiring some link roads at or below ground
level, on embankments and structures such as bridges. As it approaches the southern
tunnel portal, the A122 would be at ground level before descending into a deep cutting.
To the north of the River Thames, the A122 would be lowered as much as practicable
to reduce its impact on the landscape. Where the road crosses the Tilbury floodplain,
railway lines, and the Mardyke floodplain, it would be elevated.

Local roads

The Project would include adjustment to a number of local roads. Most existing local
roads affected by the Project route would be reconnected or designed to provide
alternative provision. In most locations, the affected local roads would cross over the
Project route.

Tunnels

It is currently proposed that one or two tunnel boring machines (TBMs) would be used
to construct the tunnels.

Emergency access and vehicle turn-around facilities would be provided at the tunnel
portals. Cross-passages providing a connection between the two tunnels would be
provided for emergency incident response and tunnel user evacuation. Tunnel portal
structures would accommodate service buildings for control operations, mechanical
and electrical equipment, drainage and maintenance operations.

Highway crossings

Approximately 50 new highway crossings would be required, comprising road bridges,
underpasses, green bridges and footbridges. In addition, widening and other
modification of existing highway crossings would be required.

Highway drainage

South of the River Thames, the highway drainage system would discharge into
vegetated drainage comprising infiltration basins with lined sediment forebays, ditches
and swales. The intention is that these would outfall from the drainage systems to
ground.

North of the River Thames, the highway drainage system would discharge into
vegetated drainage comprising wetland-type retention ponds with sediment forebays,
ditches and swales within an infiltration basin at the A13 junction. Existing dry retention
ponds located along the M25 would be upgraded to wetland-type retention ponds with
sediment forebays. The outfall from these ponds would discharge into watercourses
and ditches.
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212
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Safety and security
The A122 would include the following:

a. Modern safety measures and design standards with technology to manage traffic
and provide better information to drivers

b. Variable Message Signs to display variable speed limits, travel information, hazard
warnings and both advisory and mandatory signage to drivers

c. CCTV cameras and detection equipment to monitor and manage network usage,
for alerting and investigating incidents (e.g. stopped vehicles), for maintenance
and asset protection, and for detection of crime

d. Above-ground traffic detection to control automatic traffic management systems
(e.g. variable speed limits) and to collect data on traffic flows

e. Free-flow road user charging infrastructure

Equipment within the tunnel to monitor and control the tunnel environment during

normal and emergency operations

—h

Road user charging

In December 2014, the Government stated in the National Policy Statement

for National Networks (NPSNN) (Department for Transport, 2014) that the ‘Government
will consider tolling as a means of funding new road capacity on the SRN. River and
estuarial crossings will normally be funded by tolls or road user charges’.

To align with NPSNN policy and to help the Project meet the Scheme Objectives, it is
proposed that road user charges would be levied in line with the Dartford Crossing.
Vehicles would be charged for using the new tunnel.

Walkers, cyclists and horse riders

Where the Project affects existing Public Rights of Way, these would be reinstated with
provision of under- or overbridges, or a suitable alternative provision would be made.
The Project proposes a number of new, diverted, upgraded and reinstated routes for
walkers, cyclists and horse riders.

Environmental design

The Project has been developed to avoid or minimise significant effects on the
environment, and during the design process further measures have been incorporated
to mitigate adverse impacts that would arise and that cannot be avoided. Some of the
measures adopted include landscaping, noise mitigation measures, and the provision
of green infrastructure along the Project route, including a number of green bridges.
The Project would create a number of new areas of ecological habitat, providing
mitigation or compensation for the impacts on existing areas. Two new parks would be
created including Tilbury Fields to the west of the northern tunnel portal, and Chalk
Park, to the south of the River Thames.

Construction compounds and utility logistic hubs

While the Project is being built, construction compounds would be located along the
Project route. Larger compounds would be required at the northern and southern
tunnel portals to allow for tunnelling operations and materials management. Utility
logistic hubs would be needed for specific utility works.
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2.16
2.16.1

2.16.2

2.16.3

2.16.4

2.16.5

217
2171
2172

Haulage routes and construction traffic management

Where there is no direct access from the strategic road network, suitable local roads
would initially be used to access the construction worksites and compounds. Following
this, temporary haul routes would be constructed off the strategic road network early in
the programme where possible to access the construction worksites and compounds
and further reduce usage of the local road network. In some instances, the temporary
haul roads may need to connect to the existing local road network. Traffic management
measures would be used to control the impacts of construction on the local and
strategic road network.

Services and utility installations and diversions

To accommodate the construction and operation of the Project, it would be necessary
to install and divert multiple utilities including overhead electricity powerlines, high-
pressure gas pipelines and other utility networks and their associated infrastructure
including cabinets, substations and maintenance compounds. New utility connections
would be installed to the compounds and to the tunnels.

Land required

The Project would require land on a permanent basis for the road and tunnel, along
with other operational infrastructure, and environmental mitigation and compensation.

On a temporary basis, land would be required for construction compounds, logistics
areas and other construction activities. The utility installations and diversions, some
environmental works and flood compensation requirements would require land to be
taken on a temporary basis, and for permanent rights to be acquired for the operation
and maintenance of any utility infrastructure, and to secure environmental works and
flood compensation.

The full land requirement for the Project is shown on the Land Plans (Application
Document 2.2) and set out in the Statement of Reasons (Application Document 4.1).

The Project would also require both permanent acquisition and temporary use of areas
of special category land, which includes common land and public open space.
Replacement land would be provided for some of this special category land. In other
cases, in accordance with the Planning Act 2008, replacement land has not been
included, for example, because it is only proposed to install and divert utilities through
the land and the land would not be permanently impacted. This means that its previous
use can continue once the works are finished.

Consultation with relevant landowners, occupiers and agents remains an ongoing focus
through the development of the Project. Compensation for affected parties follows the
statutory Compensation Code.

Operations and maintenance

Following completion, the A122 would be part of the strategic road network.

To carry out inspection, certain specified maintenance activities in the tunnel and
periodic emergency exercises, a periodic full closure of the relevant tunnel(s) would be
required. These would be planned to minimise disruption, and where feasible lane
closures would be used instead.
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Plate 2.1 Lower Thames Crossing route
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218 Setting the Scheme Objectives
2.18.1

the basis for the identification of the Scheme Objectives.
2.18.2

The various issues which give rise to the need for the Project, as set out above, form

These objectives, which comprise three principal categories of Transport, Community

and Environment, and Economic, were developed by the Applicant and endorsed by
the Department for Transport, after the Government commissioned the Applicant to
identify and assess options for a new road crossing in the Lower Thames area in 2014.
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The objectives are shown
in Table 2.1.
Table 2.1 Scheme Objectives
Scheme Objectives
Transport » To relieve the congested Dartford Crossing and approach roads and

improve their performance by providing free-flowing north-south capacity

« To improve the resilience of the Thames crossings and the major
road network

» To improve safety

Community « To minimise adverse impacts on health and the environment
and Environment

Economic » To support sustainable local development and regional economic
growth in the medium to long term

» To be affordable to government and users
» To achieve value for money

2.18.3 As well as the Scheme Objectives, the Lower Thames Crossing is being developed in
line with the NPSNN (Department for Transport, 2014), which sets out government
policies for Nationally Significant Infrastructure Projects (NSIPs) for England (also refer
to the Planning Statement (Application Document 7.2). As the Project includes both gas
pipeline and overhead line NSIPs, the Overarching National Policy Statement for
Energy (EN-1) Department of Energy and Climate Change (2011a), National Policy
Statement for Gas Supply Infrastructure and Gas and Oil Pipelines (EN-4) (Department
of Energy and Climate Change (2011b), and National Policy Statement for Electricity
Networks Infrastructure (EN-5) (Department of Energy and Climate Change (2011c)
are being considered. This is defined further within the Planning Statement (Application
Document 7.2).
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3 Overarching design vision

3.1 Vision

3.11 The Project is part of the biggest investment in the country’s road network
for a generation and an essential component in the UK'’s future transport infrastructure.
It will boost local, regional and national economies, while offering new connections,
better journeys and fewer delays.

Volume 7

3.1.2 The Scheme Objectives are listed in Section 2.18, above.

3.1.3 There are several ways that the design and integration of the road can contribute to
achieving the Scheme Objectives. The section below sets out the overarching tenets of
‘The Road to Good Design’ (Highways England, 2018), and how the Project engages
those tenets:

a. ‘Connecting people: People are at the heart of our design work, making good
roads safe and useful, inclusive and understandable. Good road design reflects
users’ needs, engages with communities and works intuitively for all’.

i. Its scale means that the Project will be experienced by large numbers
of people in many different ways, including people travelling along the route,
those living in the towns and villages close to it, those who make recreational
use of the landscape through which it passes, and those who will be employed
in its operation. It has been, and will continue to be, designed to respond to
the needs of each of these groups.

ii. To serve its strategic transport objectives, the Project has been designed, and
will continue to be designed, and built to make its operation, management and
maintenance as easy as reasonably practicable, and meet safety targets in
order to achieve the Applicant’s 2041 strategic goals on safety. It will be
designed to be resilient to flood risk and climate change and be robust,
attractive and durable.

iii. The Project interacts with many PRoWs and is designed to minimise
severance within the existing PRoW network. Furthermore, the Project shall
enhance the existing network by forming new connections to encourage active
travel within areas local to the route.

b. ‘Connecting places: Good road design demands a deep understanding
and response to place, to create a quality aesthetic experience for the user and
wider community. This is restrained and environmentally sustainable design, in
fitting with the context’.

i.  The majority of the Project sits within the green belt, as well as within some
landscapes of exceptional value and variety. Therefore, it shall be as green
and sympathetic (forming a positive response) to its context as reasonably
practicable. Tailoring the design of the road and new landscape works to their
context will make it fit more harmoniously within it. The design of all
architectural elements, such as overbridges, portals and operational buildings,
shall reflect the nature of their character area, while being recognisable as part
of the wider Project.

ii. A common design language announces the Project to users. For all
the different people using and impacted by the Project, the route will
be characterised with enhanced structures and landscaping through the varied
landscape, made coherent by an underlying narrative which draws from its
context and function. This is achieved through enhancement to structures at
Thames Chase and Thong Lane to celebrate arrival onto the Project. In
addition, the River Thames and the two portal thresholds in the north and
south will form a key threshold. The design will be enhanced to differentiate
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and draw attention to these key moments of transition and threshold that
emphasise the response to landscape to give people a sense of location on
the Project. Enabling road users to experience this range of landscapes will
help them to enjoy their journey.

C. ‘Connecting processes: A successful outcome focussed on people and places
requires good design processes. These are collaborative, thorough and innovative,
generating long-lasting outcomes that are of benefit to users and the wider
community’.

i.  The Project strives and will continue to strive, for the best approach
to integrated design. Among other things, this means working collaboratively
to design elements of the Project that address multiple functional
requirements. Design measures shall meet a variety of compatible
environmental needs and be embedded into the engineering design wherever
reasonably practicable. Design and engineering proposals will be developed
to consider opportunities to enhance rather than detract from the local
environment.
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4 Project-wide design principles

4.1 Introduction

411 The Project-wide design principles have been broken down against the tenets laid out
in The Road to Good Design (Highways England, 2018): Connecting people,
Connecting places and Connecting processes. After this, there are also separate
sections specific to discipline/type of asset for structures, lighting, signage and
technology, and landscape.

Volume 7

Terminology

41.2 Various abbreviations exist across policy and guidance documents to describe those
who travel without some type of car, van/lorry, or motorbike. Historically, the most
common is NMU (for ‘non-motorised user’) but other terms are in circulation also: WCH
for ‘walking, cycling and horse riding’ is sometimes used within the Design Manual for
Roads and Bridges (DMRB) (Highways England, 2019), as is the term PCE for
‘pedestrians, cyclists and equestrians’. WCH has been chosen for this document as it
is the term most frequently used within DMRB, however, the other terms may be used
interchangeably across the broader application.

413 Emergency services refers to Kent Police, Kent Fire and Rescue, Essex Police, Essex
Ambulance, Essex County Fire and Rescue, South East Coast Ambulance Service,
Metropolitan Police, London Fire Brigade and London Ambulance Service.
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4.2 Connecting people
421 ‘People are at the heart of our design work, making good roads safe and useful, inclusive and understandable. Good road design reflects
users’ needs, engages with communities and works intuitively for all .
422 The principles in Table 4.1 apply to all areas unless stated otherwise.
Table 4.1 Project-wide design principles: Connecting people

Clause Design principle name | Design principle

no.

PEO.01 | Walking, cycling and All PRoWs crossing the Project route shall have a detail design that is safe and considers the convenience

horse riding (WCH) of the users and appropriateness to the context of the adjacent landscape character, with changes in level
minimised where appropriate.

PEO.02 | WCH user experience In order to allow users to recognise and appreciate their whereabouts, WCH routes across and adjacent
to the Project within the Order Limits shall include appropriate clear and informative signage to provide
wayfinding for the users.

PEO.03 | WCH detail design Surfacing, signage, boundary treatments and access controls shall be designed with the intent of being
efficient and integrated, appropriate to the type of usage permitted and appropriate to its surrounding
context as much as is reasonably practicable.

PEO.04 | WCH detail WCH routes shall be designed in accordance with the following standards:

design standards

» DMRB standard CD 143 Designing for walking, cycling and horse-riding (Highways England, 2021a)
 DMRB standard CD 195 Designing for cycle traffic (Highways England, 2021b)
e Local Transport Note 1/20 Cycle infrastructure design (Department for Transport, 2020)

In addition to the above, WCH routes should consider the following guidance
(up to the DCO submission date):

e Local Cycling and Walking Infrastructure Plans - Technical Guidance for Local Authorities
(Department for Transport, 2017)

e Sustrans Design Manual — Handbook for cycle-friendly design (2014) and
o British Horse Society advice notes
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Clause Design principle name | Design principle

no.

PEO.05 | WCH facilities Facilities that make the PRoWs accessible and visible shall be provided, such as suitable wayfinding,
placemaking/design features and where appropriate, facilities such as seating and cycle parking for WCH
users wishing to access the network.

PEO.06 | WCH: accessibility To improve access to the existing PRoW network and for travel and outdoor recreation, the design of new
WCH routes shall maximise access for users (including those with limited mobility) through good design
while considering the use of robust design elements to prevent and mitigate the potential for misuse of the
WCH network by unauthorised vehicles and to prevent and deter anti-social behaviour and unauthorised
access to third-party land.

PEO.07 | WCH: heritage To identify and document local heritage and connection to the landscape, the Project during the detail

interpretation design phase shall consider and implement an approach for signage and wayfinding for the PRoW network
that includes interpretation of relevant historic features in and of the landscape and their role in the
development of that place/area.

PEO.08 | Not used -

PEO.09 | WCHs south The Project shall provide and enable recreational looping routes around the new junction and the South

of the Thames Portal, linking with routes between Shorne Woods Country Park, Ashenbank Wood and Jeskyns Community
Woodland, and linked with existing routes from Gravesend illustrated on Section 2, Sheets 5 and 6 of
Figure 2.4: Environmental Masterplan (Application Document 6.2). These new routes shall also compensate
for the loss of direct routes through what shall become a junction/portal. These shall intersect at Thong Lane
green bridge north (Work No. 3B).

PEO.10 | WCHs north To support local strategies to improve access to and enjoyment of the PRoW network, such as Thurrock

of the Thames:
recreational loop

Greengrid, Thames Chase Forest Circle (loop) and Mardyke River link, the Project shall enable recreation
loops for pedestrians, cyclists and horse riders through Design Principle specific Sections S11, S12, S13
and S14 (A13 junction, Ockendon link and M25 junctions). This shall be achieved by improving existing
PRoWs and forming new connections between existing PRoWs within the Order Limits (as per the Rights of
Way & Access Plans, Application Document 2.7). This is in order to create a cohesive network of paths that
help increase access to green space and promote active travel for local residents.

By making use of these and other connections, it shall provide a north-south link enabling travel from
Thames Chase Forest Centre through to Orsett Showground, across the A13 at Rectory Road, through to
Muckingford Road where users can connect to Coalhouse Fort using the existing PRoW network.
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Clause Design principle name | Design principle

no.

PEO.11 | WCHs north of the The Project shall address access to employment, education and services where distances are suitable for
Thames: east-west travel by foot or cycle. Specifically, shared tracks, segregated from the carriageway, shall be provided to
connectivity promote east-west inter-urban connectivity along Muckingford Road, and the existing shared use tracks

alongside Stifford Clays Road and the A1013 shall be improved.

PEO.12 | Landowner access Where provided, access tracks shall be appropriately constructed and surfaced for their intended use
tracks (e.g., for farm vehicles).

PEO.13 | Not used -

4.3 Connecting places
4.3.1 ‘Good road design demands a deep understanding and response to place, to create a quality aesthetic experience for the user and wider
community. This is restrained and environmentally sustainable design, in fitting with the context.” (Highways England, 2018).
4.3.2 The principles in Table 4.2 apply to all areas unless stated otherwise.
Table 4.2 Project-wide design principles: Connecting places

Clause Design principle name | Design principle

no.

PLA.O1 Smarter design Architecture, landscape and engineering design shall be efficient in its use of resources and multifunctional
wherever reasonably practicable. For example, gantries will be designed to accommodate multiple functions
including signage and automatic number plate recognition cameras.

PLA.02 Highways environment To avoid visual clutter, the amount of roadside furniture and signage shall be reduced (or combined) as far
as reasonably practicable (including any necessary departures from National Highways standards), while
promoting safety requirements/targets through its location, mounting and lighting.

PLA.03 Common design The Project design shall be developed according to a common design language, which shall be locally

language differentiated where appropriate to respond to its context, with the common design language
adapted/developed for specific structures (e.g., portals) where appropriate.

PLA.0O4 Not used. -
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Clause Design principle name | Design principle
no.
PLA.05 Habitat connectivity Design proposals shall prioritise improving connectivity between existing habitats wherever reasonably
practicable, as defined within the Environmental Masterplan (Application Document 6.2, Figure 2.4).
Fragmentation of habitats shall be reduced as far as reasonably practicable by avoiding unnecessary
barriers to movement and, where necessary, including design features which allow safe passage of animals,
and colonisation by plants to enhance biodiversity.
4.4 Connecting processes
441 ‘A successful outcome focussed on people and places requires good design processes. These are collaborative, thorough and innovative,
generating long-lasting outcomes that are of benefit to users and the wider community’ (Highways England, 2018).
442 The principles in Table 4.3 apply to all areas unless stated otherwise.

Table 4.3 Project-wide design principles: Connecting processes

Clause Design principle name | Design principle

no.

PRO.01 | Design review The Project shall engage with the National Highways Design Review Panel (NHDRP) on the development of
the detail design. The design proposals shall be developed with regard to comments raised by the NHDRP.

PRO.02 | Integrated design The detail design shall be developed through a multi-disciplinary collaborative design process such that all
features of the highway, maintenance access, its integration with the surroundings, and environmental
mitigation are coordinated as a cohesive project. For example, access tracks shall be multiple use (for
Statutory Undertakers’ access to utilities, WCHs, highway maintenance and farm access tracks) wherever
reasonably practicable.

PRO.03 | Carbon reduction All design proposals shall be developed in accordance with Publicly Available Specification (PAS 2080):
Carbon Management in Infrastructure, to support the Project’s aim of achieving a reduction in carbon
emissions compared to the figure calculated in the Project’s carbon baseline (Carbon and Energy
Management Plan, Application Document 7.19). Efficient, low carbon-emission designs, low-carbon
materials, energy supply and construction processes (e.g., Design for Manufacture and Assembly (DfMA))
shall be specified wherever reasonably practicable and economical within the Project life cycle.
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Clause Design principle name | Design principle

no.

PRO.04 | Biodiversity The detail design of structures, buildings and landscape shall be developed with the goal of maximising
biodiversity value where reasonably practicable, within the constraints of the DCO.

PRO.05 | Design champion In accordance with the National Infrastructure Strategy (2020) a Project-wide design champion shall be
designated by National Highways to protect and promote good design and these Project Design Principles
throughout the detail design and delivery phases of the Project.

PRO.06 | Suicide prevention The detailed design process for the highways forming part of the strategic road network or local road

network must consider the incorporation of measures, such as enhanced parapets on high-risk structures,
so far as is reasonably practicable to reduce the risk of suicides in accordance with the National Highways
(2022) Suicide Prevention Strategy (or any substituted version of that strategy published by National
Highways). The emergency services will be consulted on the proposed measures as part of the detailed
design process.

Planning Inspectorate Scheme Ref: TR010032
Application Document Ref: TR010032/APP/7.5
DATE: November 2024

Secretary of State Consultation 7

Uncontrolled when printed — Copyright © - 2023
17 National Highways Limited — all rights reserved




Lower Thames Crossing — 7.5 Design Principles

(Clean version)

Volume 7

Clause Design principle name | Design principle
no.
PRO.07 | Detailed design Key elements of the detailed design shall be subject to structured stakeholder engagement on their spatial

arrangement (within the parameters of the DCO), user experience, appearance (‘look and feel’), integration
with the surrounding context and, where relevant, signage and interpretation. These elements are:

e The consistent design approach as outlined in Design Principle STR.07
¢ Project Enhanced Structures as outlined in Design Principles STR.02 to STR.06 inclusive and STR.15:
— Thong Lane green bridge north (Work No. 3B)
— South Portal (Work No. 3C)
— North Portal (Work No. 5A)
— North Portal operational access bridge (Work No. 5E)
— Orsett Fen Viaduct (Work No. 8B)
— Mardyke Viaduct (Work No. 8B)
— Thames Chase WCH bridge (Work No. 90)
e Chalk Park (Work No. OSC4)
e Tilbury Fields (Work No. OSC5)
e Green bridges:
— Brewers Road green bridge (Work No. 1D)
— Thong Lane green bridge south (Work No. 1H)
— Thong Lane green bridge north (Work No. 3B)
— Muckingford Road green bridge (Work No. 6B)
— Hoford Road green bridge (Work No. 6C)
— Green Lane green bridge (Work No. 7M)
— North Road green bridge (Work No. 8D)

e The cycle tracks routes, bridleways and footpaths and permissive paths provided or improved as part of
the Project (As specified in Schedule 1)

There shall be multi-disciplinary workshops with relevant stakeholders before and after the National
Highways Design Review Panel (NHDRP) (Design Principle PRO.01). Comments made on the designs/
design approach by the attendees shall be duly considered and responded to in the detailed design in
writing and in accordance with the terms of reference in Appendix D.
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4.5 Structures
451 This section relates to specific requirements for bridges and tunnel portals across the Project. Though it references Project Enhanced
Structures it does not supersede the requirements of DMRB CD 351 (Highways England, 2020a) for careful consideration in the design
and appearance of all structures:
‘Aesthetic impact is not limited to higher profile, landmark structures that stand out as a result of their scale, location or role within their
local cultural vernacular, but also to structures that are regarded as commonplace, widespread and therefore highly visible elements
within the highway network’.
452 The principles in Table 4.4 apply to all areas unless stated otherwise.
Table 4.4 Project-wide design principles: Structures
Clause Design principle name | Design principle
no.
STR.01 General structures The design shall be led by the existing landscape, incorporating and integrating the structures and buildings,

so they appear as fully and seamlessly integrated components within the landscape. Therefore, the Project
shall aim to achieve high-quality structures along the Project route, incorporating Design for Manufacture
and Assembly (e.g. prefabricated components) and integration of architecture and structural designs. The
design shall achieve structures that are not overbearing or obtrusive in the landscape, thereby reducing
impact on the local character and environment.
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Clause
no.

Design principle name

Design principle

STR.02

Project Enhanced
Structures:

South Portal (Work No.
3C) and North Portal
(Work No. 5A)

The design of Project Enhanced Structures shall be coherent and distinctive with a recognisable design
language and consistent material palette. It shall be developed to reflect the nature of their context and
integrated positively with the landscape works.

e The South Portal, including the cutting, short tunnel approach ramp and retaining walls, and the South
Portal Tunnel Services Building incorporated within the cut and cover tunnel structure.

o The North Portal, including the tunnel approach ramp and retaining walls, and the North Portal Tunnel
Services Building above the cut and cover tunnel structure.

e The materials, colour and finishes shall be consistent.
o The Tunnel Services Building(s) shall have a green/ brown roof.

e The Tunnel Services Building(s) shall be designed to achieve a BREEAM level of ‘Excellent’. Natural light,
passive ventilation and climate control for the staff welfare facilities shall be incorporated as part of the
overall building design.

» Passive provision for, and installation of renewable energy systems for the operation of the Tunnel
Services Buildings, shall be investigated and implemented so far as reasonably practicable to do so.
Where this gives rise to materially new or materially different environmental effects, and cannot be
delivered under the terms of the DCO, the Contractors shall investigate alternative delivery mechanisms
so far as is reasonably practicable.

Further requirements for these structures is given in STR.01, STR.06, STR.09, STR.12, Section 5.3
Gravesend link and Section 5.5 Tilbury Marshes and North Portal.

STR.03

Project Enhanced
Structures: Thong Lane
green bridge north
(Work No. 3B)

The design shall be coherent and distinctive with a recognisable design language and consistent material
palette. It shall be developed to reflect the nature of their context and integrated positively with the
landscape works.

o There shall be no primary structure above the apex of the parapet.

e The bridge parapet colour and finish shall match the North and South Portal tunnel entrance thresholds,
and the parapets of the North Portal operational access bridge.

Further specific requirements for this structure are given in STR.01, STR.06, STR.07, STR.08, STR.11,

STR.12 and Section 5.3 Gravesend link.
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Clause Design principle name | Design principle
no.
STR.04 Project Enhanced The design shall be coherent and distinctive with a recognisable design language and consistent material
Structures: Orsett Fen palette. It shall be developed to reflect the nature of their context and integrated positively with the
viaduct (Work No. 8B), landscape works.
Mardyke viaduct » The form, materials, colour and finishes of the two viaducts shall be consistent.
(Work No. 88B) o The viaducts’ design shall minimise structural members above the A122 road levels subject to noise
barriers and parapet requirements.
e Smooth curved and haunched beam soffit profiles shall be used, whilst optimising spans to minimise the
number of piers required to maximise the views under the viaduct.
Further specific requirements for these structures are given below in STR.01, STR.06, STR.07, STR.12 and
Section 5.8 Ockendon link.
STR.05 Project Enhanced The design shall be coherent and distinctive with a recognisable design language and consistent material

Structures: Thames
Chase WCH bridge
(Work No. 90)

palette. It shall be developed to reflect the nature of their context and integrated positively with the
landscape works.

* The bridge shall be sympathetic to the local topography and span between the tops of and across the
cutting slopes so as not to visually constrain the view along the M25 cutting.

e There shall be no primary structure above the apex of the parapet.

e The structural depth shall be minimised by combining the main structures with the parapets (e.g. in a
through girder form).

e The structure shall be designed to include safety refuges and seating points at each pier.

Any utility requirements shall be integrated within the structural outline (e.g., not hung and exposed). Further
specific requirements for this structure are given in STR.01, STR.06, STR.07, STR.12 and Section 5.9
M25 junctions.
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Clause Design principle name | Design principle
no.
STR.06 Project Enhanced Project Enhanced Structures (ref. STR.01-05, STR.08 and STR.15) shall share the following consistent

Structures: consistent
design approach

design approach:

A consistent material palette shall be used for all Project Enhanced Structures.

The surrounding landscape, earthworks and bridge abutments will provide an integrated solution resulting
in a Project-wide fully coordinated design and engineered landscape.

Bridge pier material and form shall be distinctive and consistent across the Project and avoid large
expanses of planar surfaces at the abutments and adjacent landforms.

Materials shall be self-finished, (as far as technically practicable whilst complying with DMRB standards)
minimising maintenance while being consistent and appropriate to the colour palette required in the Kent
Downs AONB.

Parapet material and form shall be distinctive and consistent across the Project. Parapets and acoustic
barriers shall be combined where reasonably practicable.

The natural light under bridge structures shall be maximised as much as is reasonably practicable.

Components shall be limited in variety, consistent in form and of high-quality, maximising standard
components replicable through DfMA.

A sense of place and pride of asset shall be promoted through the application of placemaking features,
where the name of each bridge and/or graphics will be incorporated permanently into the deck or parapet
so it can be seen by users of the Project (Thames Chase footbridges, Project bridges and AONB bridges)
and/or WCH users (viaducts) as they approach.

Structures such as earth-retaining walls, abutments, piers and parapets shall seamlessly integrate

within the landscape, avoiding exposed wing walls and visible concrete retaining structures where
reasonably practicable.

Where exposed engineered structures are required, these shall be designed and constructed to support
the principles of a landscape-led approach and mitigate the impact on the existing green infrastructure.
Access requirements, including for maintenance, shall be coordinated where practicable to avoid
duplication. Where access structures (e.g., galleries) are required, these shall be integrated within the
Project rather than added on.

A typical graphic illustrating a Project Enhanced Structure is provided in 0.
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STR.07 Bridge structures All bridges not subject to the requirements of Project Enhanced Structures shall share a consistent design

approach with the Project Enhanced Structures in the following respects:

¢ A consistent material palette shall be used for all structures.

* The surrounding landscape, earthworks and bridge abutments will provide a coordinated integrated
solution resulting in a site-led coordinated engineered landscape.

* The natural light under bridge structures will be maximised as much as is reasonably practicable.

« Components will be limited in variety and consistent in form of construction and of high quality by
maximising standard components replicable through DfMA.

o Parapets and acoustic barriers shall be combined where reasonably practicable.

» Bridge-supporting structures such as earth-retaining structures and parapets will seamlessly integrate
within the landscape, avoiding the need for exposed wing walls and concrete retaining structures where
reasonably practicable.

» Where exposed engineered structures are required, these will be designed and constructed to support the
principles of a landscape-led approach and mitigate the impact on the existing green infrastructure.

» Different access requirements, including for maintenance, will be coordinated where practicable to avoid
duplication. Where access structures (e.g., galleries) are required, these will be integrated within the
Project rather than added on.

e Project overbridges (not including those at junctions) shall incorporate the name of the road, PRoW or
WCH carried over the bridge onto the structure or parapet as a recognisable graphic (e.g., perforated
steel parapet, etc).

¢ Any utility requirements shall be integrated within the structural outline (e.g., not hung and exposed).
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STR.08 Green bridges Green bridges are required mitigation for the severance and fragmentation of habitat due to the Project.
Planting on green bridges shall tie in with the broader landscape to ensure this connectivity. The design of
these green bridges shall be further developed during detail design to also provide an enhanced user
experience for those using the crossing and living in the immediate area of the Project (including WCH) and
to retain the character of the local roads and routes.
The following bridges shall be green bridges:
o Brewers Road green bridge (Work No. 1D)
e Thong Lane green bridge south (Work No. 1H)
e Thong Lane green bridge north (Work No. 3B)
» Muckingford Road green bridge (Work No. 6B)
« Hoford Road green bridge (Work No. 6C)
* Green Lane green bridge (Work No. 7M)
» North Road green bridge (Work No. 8D)
Subject always to the constraints set out in the DCO, the design of green bridges shall be developed to
support the successful establishment of the planting typologies as shown on the Environmental Masterplan
(Application Document 6.2, Figure 2.4) and as defined in the outline Landscape and Ecology Management
Plan (oLEMP) (Application Document 6.7), and shall consider the guidance set out in the Summary of
Findings within the Natural England (2015) report, Green Bridges: A Literature Review (NECR181).
Green bridge planting shall be designed to be set back from the bridge parapet edge to reduce the chance
of landscape planting falling onto the operational highway below. Any utility requirements shall be integrated
within the structural outline (e.g., not hung and exposed).
The minimum widths of planting zones are defined in the bridge-specific principles below.

STR.09 Barriers and fences In order to avoid duplication leading to the creation of visual clutter, environmental, acoustic, boundary

fences and security barriers shall be combined into a single structure as much as is reasonably
practicable. Materiality and appearance shall be designed with consideration of the surrounding context
of the landscape.
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STR.10 Noise barriers Proposals shall balance mitigation requirements for noise and visual impact in such a way as to minimise
and tranquillity the negative impact on tranquillity and landscape character.
Required noise mitigation structures shall be designed and (where reasonably practicable) screened with
planting to minimise the perception of the urbanisation in rural areas.
Where screening is not reasonably practicable, the materiality and appearance of the barrier shall be
designed with respect to the surrounding context of the landscape (e.g., weathering steel, timber).
STR.11 Green bridge vehicle To help maintain the rural lane character of the landscape over green bridges, where it is identified that
restraint systems (VRS) | VRSs are required (in addition to, instead of, or combined with structural parapets), VRSs shall be a timber
National Highways certified system for the level of use identified, unless agreed otherwise.
STR.12 Materials and durability Material selection shall be optimised in all areas to balance capital and maintenance cost, to reduce the
frequency of maintenance and replacement.
STR.13 Planting in Planting proposed within the proximity of underground and overhead utilities shall adhere to the relevant

utility corridors

Statutory Undertaker and asset owner’s planting policies, guidelines and easement considerations

Planting within utility corridors shall avoid appearing as 'notches' in long distance views and shall be
designed to transition into the adjacent planting in a naturalistic manner.
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STR.14 | Telecommunications The following new bridge structures shall include spare ducts to provide for all necessary communications
ducts within infrastructure by others, providing sufficient capacity to meet both current and likely future fibre, phone
bridge structures and cabling needs:

¢ Muckingford Road bridge (Work No. 6B)

¢ Brentwood Road overbridge (Work No. 6D)

¢ A1013 over A1089 overbridge (Work No. 7D)

* A1013 over A122 Lower Thames Crossing overbridge (Work No. 7D)

¢ Rectory Road overbridge (Work No. 7J)

« Stifford Clays Road over A122 Lower Thames Crossing overbridge (Work No. 7L)
» Stifford Clays Road over A122 Lower Thames Crossing northbound overbridge (Work No. 7L)
e Green Lane bridge (Work No. 7M)

e Farm track and footpath 136 (Work No. 8C)

¢ North Road bridge (Work No. 8D)

» Brewers Road green bridge (Work No. 1D)

e Thong Lane green bridge south (Work No. 1H)

e Thong Lane green bridge north (Work No. 8D)

STR.15 Project Enhanced The design shall be coherent and distinctive with a recognisable design language and consistent material
Structures: North Portal palette. It shall be developed to reflect the nature of their context and integrated positively with the
operational access landscape works.
bridge (Work No. 5E) « There shall be no primary structure above the apex of the parapet.

o The bridge parapet colour and finish shall match the North and South Portal tunnel entrance thresholds,
and the parapets of the Thong Lane Green bridge north.

STR.16 Bridge structures: Further to the requirements of principle PEO.04, WCH provision on bridge structures shall be designed in
WCH design accordance with the following standards:

« DMRB standard CD 353 Design criteria for footbridges (Highways England, 2020b)
The minimum widths for WCH provision are defined in the bridge-specific principles.
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STR.17 | Above-ground utilities Integrate any above-ground infrastructure required for the operation and maintenance of the utility networks

infrastructure into the setting of the area, or screen by landscaping, where practicable and compliant with the
requirements of the utility owner.

STR.18 Central reserve crossing | Central reserve emergency crossing points will be provided in accordance with DMRB GD 368 and CD 192.

points The location and detailed design of the central reserve emergency crossing points will be developed in
consultation with the emergency services

STR.19 Emergency access Where access roads are provided, for emergency services use, they shall have a minimum paved

roads carriageway width of 6.0m, gradients shall be in accordance with DMRB CD 122 and the design of the verge
shall take into account the need for sufficient load bearing to accommodate operational vehicles in
accordance with DMRB CD 127. The detailed design of the access roads will be developed in consultation
with the emergency services.
4.6 Lighting, signage and technology
4.6.1 The principles in Table 4.5 apply to all areas unless stated otherwise.
Table 4.5 Project-wide design principles: Lighting, signage and technology

Clause Design principle name | Design principle

no.

LST.01 Highways furniture To avoid visual clutter, the amount of roadside furniture and signage shall be reduced (or combined) as far
as reasonably practicable, while promoting safety requirements/targets through its location, mounting and
lighting. Materiality and appearance shall be designed with consideration of the surrounding context of
the landscape.

LST.02 Minimised lighting (main | To preserve the rural and historic nocturnal character of the landscape along the Project route (including the

alignment) A2/M2 Corridor) and to maintain 