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Foreword

This Environmental Statement relates to an application (‘the Application’) submitted
by Suffolk County Council ('the Applicant'’) to the Secretary of State (through the
Planning Inspectorate) for a Development Consent Order (‘'DCQO') under the Planning
Act 2008.

If made by the Secretary of State, the DCO would grant development consent for the
Applicant to construct, operate and maintain a new bascule bridge highway crossing,
which would link the areas north and south of Lake Lothing in Lowestoft, and which

is referred to in the Application as the Lake Lothing Third Crossing (or 'the Scheme’).

This Environmental Statement has been prepared in accordance with the
requirements of section 37(3)(d) of the Planning Act 2008 and regulation
5(2)(a)(l)(m) of the Infrastructure Planning (Applications: Prescribed Forms and
Procedure) Regulations 2009 (‘the APFP Regulations'), and in compliance with
relevant guidance.
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1 Introduction

11 Background

1.1.1  Suffolk County Council (“the Applicant”) is proposing a new crossing of Lake Lothing
in Lowestoft, Suffolk known as the Lake Lothing Third Crossing.

1.1.2 The Scheme involves the construction, operation and maintenance of a new bascule
bridge highway crossing linking the areas north and south of Lake Lothing in Lowestoft,
hereafter referred to as the Lake Lothing Third Crossing ("the Scheme").

1.1.3  The Scheme would provide a new single-carriageway road crossing of Lake Lothing,
consisting of a multi-span bridge with associated approach roads, and would comprise:

e an opening bascule bridge over the Port of Lowestoft, in Lake Lothing;

e on the north side of Lake Lothing, a bridge over Network Rail's East Suffolk Line,
and a reinforced earth embankment joining that bridge, via a new roundabout
junction, to the C970 Peto Way, between Rotterdam Road and Barnards Way;
and

e on the south side of Lake Lothing, a bridge over the northern end of Riverside
Road including the existing access to commercial property (Nexen Lift Trucks) and
a reinforced earth embankment (following the alignment of Riverside Road) joining
this bridge to a new roundabout junction with the B1531 Waveney Drive.

1.1.4 The Scheme would be approximately 1 kilometre long and would be able to
accommodate all types of vehicular traffic as well as non-motorised users, such as
cyclists and pedestrians.

1.1.5 The opening bascule bridge design would allow large vessels to continue to use the
Port of Lowestoft.

1.1.6 A new control tower building would be located immediately to the south of Lake
Lothing, on the west side of the new highway crossing, to facilitate the operation of the
opening section of the new bascule bridge.

1.1.7 The Scheme would also entail:
e the following changes to the existing highway network:

e the closure of Durban Road to vehicular traffic at its junction with Waveney
Drive;

¢ the closure of Canning Road at its junction with Riverside Road, and the
construction of a replacement road between Riverside Road and Canning Road
to the west of the Registry Office; and

e anew access road from Waveney Drive west of Riverside Road (New Access
Road), to provide access to property at Riverside Business Park;

e improvements to Kimberley Road at its junction with Kirkley Run; and

e part-signalisation of the junction of the B1531 Victoria Road / B1531 Waveney
Drive with Kirkley Run;
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the provision of a pontoon for use by recreational vessels, located to the east of
the new highway crossing, within the Inner Harbour of Lake Lothing; and

works to facilitate the construction, operation and maintenance of the Scheme,
including the installation of road drainage systems; landscaping and lighting;
accommodation works for accesses to premises; the diversion and installation
of utility services; and temporary construction sites and access routes.

The works required for the delivery of the Scheme are set out in Schedule 1 to the draft
Development Consent Order (DCO) (document reference 3.1), where they are referred
to as "the authorised development"”, with their key component parts being allocated
reference numbers, which correspond to the layout of the numbered works as shown
on the Works Plans (document reference 2.4). The General Arrangement Plans
(document reference 2.2) illustrate the key features of the Scheme.

Plate 1-1 provides a diagrammatic representation of the Scheme.
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Plate 1-1: Location of the Scheme in Lowestoft

Legislative & Policy Context of the Scheme

In a direction made under section 35 of the Planning Act 2008 (as amended) on 22
March 2016 the Secretary of State (SoS) for Transport formally directed that the
Scheme should be considered to be a nationally significant infrastructure project

(NSIP).

Promoters of projects that are the subject of a section 35 direction are required to apply
to the SoS for a Development Consent Order (DCO) to construct, maintain and operate
the project. Inthe case of the Scheme, the Applicant is Suffolk County Council (SCC).
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Environmental Impact Assessment

Under Schedule 2 of The Infrastructure Planning (Environmental Impact Assessment)
Regulations 2009, (hereinafter referred to as “the 2009 Regulations”), Environmental
Impact Assessment (EIA) is mandatory for all developments listed in Schedule 1. EIA
is also mandatory for developments listed in Schedule 2 of the 2009 Regulations that
are likely to have a significant effect on the environment due to such factors as its size
and location. The Scheme doesn’t meet the qualifying criteria for a Schedule 1
development but it does for Schedule 2 as it constitutes the “construction of roads.”

Therefore, the need for an EIA is informed by the parameters defined in Schedule 3 of
the 2009 Regulations (noting Section 1.3 for further information on the update to the
EIA regulations in 2017). Having considered the nature of the Scheme, the receiving
environment, and the characteristics of the potential impact of the Scheme, the
Applicant is of the opinion that the Scheme has the potential for likely significant effects
upon the environment and, therefore, an EIA is required.

Consequently, on 28 February 2017, the Applicant notified the SoS under Regulation
6(1)(b) of the 2009 Regulations that it proposed to provide an ES in respect of the
proposed Scheme. Therefore, in accordance with Regulation 4(2)(a) of the 2009
Regulations, the Scheme is determined to be 'EIA development'.

Alongside the Regulation 6(1)(b) notification, the Applicant submitted a Scoping
Report, requesting a Scoping Opinion from the SoS as to what should be included in
an ES (and what could be 'scoped out' of it). This was duly issued on 7 April 2017.
Both the Scoping Report and Scoping Opinion are included in Appendix 6A and 6B
respectively.

National Policy Statements

National Policy Statements are required to be produced by Government under the
Planning Act 2008 and they present the planning policy framework for all decision
making for NSIPs. Under section 104 of the Planning Act 2008, the SoS must have
regard to these statements when considering an application for an order granting
development consent under this Act.

As stated in 1.2.1 the Scheme is a NSIP under section 35 of the Planning Act 2008 (as
amended). Paragraphs 1.3 and 1.5 of the National Policy Statement for National
Networks (NNNPS) state that applications for a DCO for NSIP proposals under section
35 of the Planning Act 2008 need to be considered in accordance with the NNNPS.

National Policy Statements also include the Government’s objectives for the
development of NSIPs.

National Policy Statements have been produced for many different types of
infrastructure development. In relation to the Scheme, the NNNPS and the National
Policy Statement for Ports (PNPS) are the statements that need to be taken into
account, as is explained in the Case for the Scheme (document reference 7.1)

National Policy Statement for National Networks

The NNNPS was designated by the Secretary of State (SoS) in December 2014 and
sets out the Government’s policies for nationally significant road and rail projects. It
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sets out the principles by which the Secretary of State will assess NSIPs and the
information that should be provided as part of a DCO application.

The NNNPS has therefore informed the development of the baseline information,
assessments, and mitigation measures provided within this ES. Appendix A to the
Case for the Scheme (document reference 7.1) provides a full assessment of generic
impacts as set out in Section 5 of the NNNPS. Where relevant, the applicable
paragraphs of the NNNPS are referenced within the relevant ES chapter so that the
Scheme's compliance with the NNNPS can be appraised.

National Policy Statement for Ports

The PNPS was designated by the SoS in January 2012 and sets out the Government’s
policies for new nationally significant port development projects.

The Scheme does not provide for port development. However, where aspects of the
PNPS are pertinent to aspects of the Scheme that may affect existing port facilities,
assessments within this ES have appropriately referenced the statement. This is
further explained in the Case for the Scheme (document reference 7.1).

Communities and Local Government; Pre-Application Guidance

In March 2015 the Department for Communities and Local Government (DCLG)
published a statutory guidance document on the pre-application process for NSIPs,
compliance with which is required by promoters of NSIPs under section 50 of the
Planning Act 2008. Whilst statutory requirements for consultation are provided in the
Planning Act the purpose of the guidance is to:

e advise users of the (Planning Act) regime on the processes involved in the pre-
application stage;

e guide applicants as to how the pre-application requirements of the Planning Act
should be fulfilled and provide some advice on best practice;

e inform other users of the regime, including consultees, of their roles in the pre-
application process and to let them know what is expected of applicants at this
stage; and

e help ensure that the regime is transparent and accessible to all.

The Applicant has taken account of this guidance in undertaking its pre-application
consultation and in the development of the Scheme and this ES.

Planning Inspectorate Advice Notes

PINS has published a series of non-statutory Advice Notes to inform developers,
consultees, the public and other interested parties about a range of procedural matters
in relation to the Planning Act 2008 process. Not all of these Advice Notes are
applicable to the ES, however those that are integral, and have informed the
environmental assessment process for the Scheme, are discussed further below.

Advice Note 3: EIA Notification and Consultation v7

The Advice Note 3 outlines the approach taken by the Planning Inspectorate, when
identifying consultation bodies to be notified, and where relevant, consulted on the
scope of the Environmental Statement (ES), in accordance with the Infrastructure
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Planning (Environmental Impact Assessment) Regulations 2017 (see Paragraph
1.3.1). Version 7 is the current version of this advice note and it has been prepared to
support the 2017 Regulations and whilst the application for the Scheme is being
considered under the 2009 Regulations, this advice note is still considered suitable
advice to consider.

1.2.19 This Advice Note also identifies non-prescribed consultation bodies that the Planning
Inspectorate may consult on a discretionary basis.

Advice Note 7: Environmental Impact Assessment Preliminary Environmental Information,
Screening and Scoping v5

1.2.20 This Advice Note 7 details the procedural requirements that apply to NSIPs which are
EIA development particularly with regard to scoping and the information presented
within a Preliminary Environmental Information Repot (PEIR).

1.2.21 Greater information on how the scoping and PEIR process has informed the
assessments within this ES is included in Chapters 6 and 7 respectively.

Advice Note 9; Rochdale Envelope v2

1.2.22 This Advice Note provides guidance on the use of the ‘Rochdale Envelope’; a term
used to describe those elements of a Scheme that have not yet been finalised but yet
can be constrained within certain limits and parameters hence allowing a determination
of likely significant effects to be presented in the ES.

1.2.23 This Advice Note sets out that, when using the Rochdale Envelope to allow for flexibility
within a DCO application, a NSIP promoter should use a worst case approach to
identifying likely significant effects and should incorporate mitigation accordingly within
the parameters of their Scheme. Chapter 5, and Table 5-2 of this ES sets out how the
Rochdale Envelope approach has been utilised in respect of this ES and the Scheme.

Advice Note 10; Habitat Regulations Assessment relevant to nationally significant
infrastructure projects v8

1.2.24 This Advice Note sets out the approach to follow when undertaking Habitats
Regulations Assessment (HRA) in relation to NSIPs. The HRA Report is included in
Application, document reference 6.5.

Advice Note 17; Cumulative effects assessment v4

1.2.25 This Advice Note sets out the recommended approach to Cumulative Effects
Assessment (CEA) for NSIP projects including guidance on the relative weight to be
applied to other developments depending upon how progressed they are through the
consenting process.

1.2.26 Greater information on how CEA has been undertaken for the Scheme is included
within Chapter 20.

Advice Note 18; The Water Framework Directive v1
1.2.27 Advice Note 18 provides guidance on the approach to coordinating the requirements

of the Water Framework Directive (WFD) with the EIA process. Consideration of the
WEFD in respect of the Scheme is included in Chapter 17 and Appendix 17A.
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Preliminary Environmental Information Report

A PEIR was published as part of the consultation (see Chapter 7 for greater
information).

The role of the PEIR was to provide consultees with preliminary information on the
likely significant environmental effects of the construction, operation and maintenance
of the Scheme, as it was then referred to, based on the emerging design. As discussed
in Chapter 7, the feedback from the consultation was used to inform and further refine
this ES.

Structure of this ES

The ES is formed of four volumes. Volume | is the written statement, Volume Il
contains the Figures, Volume Il comprises the Appendices and Volume IV is the Non-
Technical Summary (NTS) of the ES. The format and information that is included in
Volumes | to lll of the ES is presented in Table 1-1 to Table 1-3.
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Table 1-1 — Volume | — Written Statement

Chapter Number Title

Chapter 1 Introduction

Chapter 2 Need for the Scheme

Chapter 3 Alternatives Considered

Chapter 4 The Existing Environment

Chapter 5 Description of the Scheme

Chapter 6 Scoping and Introduction to the Assessment
Chapter 7 Consultation

Chapter 8 Air Quality

Chapter 9 Cultural Heritage

Chapter 10 Townscape and Visual Impact Assessment
Chapter 11 Nature Conservation

Chapter 12 Geology, Soils and Contamination

Chapter 13 Noise and Vibration

Chapter 14 Materials

Chapter 15 Private Assets

Chapter 16 Socio Economics including Recreation
Chapter 17 Road Drainage and the Water Environment
Chapter 18 Flood Risk

Chapter 19 Traffic and Transport

Chapter 20 Cumulative Impacts

Table 1-2 — Volume II - Figures

Chapter Figure Figure Title
Number Number
Chapter 1 Figure 1.1 Site Location Plan
Figure 1.2 Order Limits
Chapter 2 Not applicable
Chapter 3 Figure 3.1 Alternatives considered
Figure 3.2 Alternative Waveney Drive Access Arrangements
Chapter 4 Figure 4.1 Adjacent Land Uses
Figure 4.2 Designated Sites
Figure 4.3 Tree Preservation Orders
Chapter 5 Figure 5.1 The Order Limits and the Scheme
Figure 5.2 Design considerations
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Chapter

Figure

Figure Title

Number

Number

Figure 5.3 Drainage Arrangement
Figure 5.4 Construction Compound Locations
Figure 5.5 Highway Lighting
Figure 5.6 Construction Phase Cofferdam Arrangement
Chapter 6 Not applicable
Chapter 7 Figure 7.1 Consultation area
Chapter 8 Figure 8.1 Operational Air Quality Study Area
Figure 8.2 Air Quality Construction Phase Assessment Study Area
Figure 8.3 Local Air Quality Assessment Study Area
Figure 8.4 Air Quality Monitoring Locations
Figure 8.5 Regional Affected Roads
Figure 8.6 Ecological Assessment Study Area
Figure 8.7 Local Air Quality Assessment NO2z Results 2016 Base Year Scenario
Figure 8.8 Local Air Quality Assessment NO2z Results 2022 Do Minimum Scenario
Figure 8.9 Local Air Quality Assessment NO2z Results 2022 Do Something Scenario
Figure 8.10 Local Air Quality Assessment NO2 Change Between Do Minimum and Do
Something Scenario
Figure 8.11 Local Air Quality Assessment PMio Results 2016 Base Year Scenario
Figure 8.12 Local Air Quality Assessment PMio Results 2022 Do Minimum Scenario
Figure 8.13 Local Air Quality Assessment PMio Results 2022 Opening Year Do Something
Scenario
Figure 8.14 Local Air Quality Assessment PM1o Change Between Do Minimum and Do
Something Scenario
Figure 8.15 Local Air Quality Assessment PMzs Results 2016 Base Year Scenario
Figure 8.16 Local Air Quality Assessment PMzs Results 2022 Opening Year Do Minimum
Scenario
Figure 8.17 Local Air Quality Assessment PMzs Results 2022 Opening Year Do Something
Scenario
Figure 8.18 Local Air Quality Assessment PMz.s Change Between Do Minimum and Do
Something Scenario
Figure 8.19 Ecological Assessment NOx Results
Figure 8.20 Ecological Assessment N-Deposition Results
Figure 8.21 Compliance Risk Assessment Study Area
Chapter 9 Figure 9.1 Built Heritage Assets
Figure 9.2 Designated Heritage Areas
Figure 9.3 Non-Designated Heritage Assets
Figure 9.4 Gl Sampling Locations Subject to Archaeological Watching Brief
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Chapter

Figure

Figure Title

Number

Number

Chapter 10 Figure 10.1 Townscape Constraints
Figure 10.2 Zone of Theoretical Visibility (HGV Traffic)
Figure 10.3 Zone of Theoretical Visibility (Bridge Lowered)
Figure 10.4 Zone of Theoretical Visibility (Bridge Raised)
Figure 10.5 Key Viewpoint Locations
Figure 10.6 Key Viewpoint 1 — Waveney Drive
Figure 10.7 Key Viewpoint 2 — Tom Crisp Way
Figure 10.8 Key Viewpoint 3 — Inner Harbour South
Figure 10.9 Key Viewpoint 4 — A47 Bascule Bridge
Figure 10.10 Key Viewpoint 5 — Clemence Street
Figure 10.11 Key Viewpoint 6 — Denmark Road
Figure 10.12 Key Viewpoint 7 — Normanston Park
Figure 10.13 Key Viewpoint 8 — Brooke Peninsula
Figure 10.14 Key Viewpoint 9 — Kirkley Waterfront
Figure 10.15 Key Viewpoint 10 — Mutford Bridge
Figure 10.16 Key Viewpoint 11 — Lake Lothing
Figure 10.17 Key Viewpoint 12 — Oulton Broad
Figure 10.18 Key Viewpoint 13 — Camps Heath
Figure 10.19 Key Viewpoint 14 — Britten Road
Figure 10.20 Key Viewpoint 15 — Lowestoft Cemetery
Chapter 11 Figure 11.1 Main and Broad Study Area
Figure 11.2 Extended Study Area
Figure 11.3 Bat Survey Locations
Figure 11.4 Reptile Survey Locations
Figure 11.5 Bird Survey Locations
Figure 11.6 Invertebrate Survey Location
Chapter 12 Figure 12.1 Historic Landfill Areas
Figure 12.2 Sampling locations
Chapter 13 Figure 13.1 Noise monitoring locations
Figure 13.2 Noise Study Area
Figure 13.3 Short Term Noise Change Contours
Figure 13.4 Long Term Noise Change Contours
Figure 13.5 Night time Noise Change Contours
Chapter 14 Figure 14.1 Landfill and Concrete Batching Plant Locations
Chapter 15 Figure 15.1 Port of Lowestoft
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Chapter Figure Figure Title

Number Number
Figure 15.2 Berth Arrangements

Chapter 16 Figure 16.1 Socio-Economics and Recreation

Chapter 17 Figure 17.1 Water Environment Study Area and Baseline Features
Figure 17.2 Water Quality Sampling Locations
Figure 17.3 Waterbody Protection Areas

Chapter 18 Figure 18.1 Flood Zones 2 and 3
Figure 18.2 Model Location Points

Chapter 19 Figure 19.1 Transport Assessment Junction Assessments
Figure 19.2 PRoW and Cycle Routes
Figure 19.3 Community and Private Assets Plan
Figure 19.4 AADT flows
Figure 19.5 Lowestoft Walk Isochrones North Bank Without Scheme
Figure 19.6 Lowestoft Walk Isochrones North Bank With Scheme
Figure 19.7 Lowestoft Cycle Isochrones North Bank Without Scheme
Figure 19.8 Lowestoft Cycle Isochrones North Bank With Scheme
Figure 19.9 Lowestoft Walk Isochrones South Bank Without Scheme
Figure 19.10 Lowestoft Walk Isochrones South Bank With Scheme
Figure 19.11 Lowestoft Cycle Isochrones South Bank Without Scheme
Figure 19.12 Lowestoft Cycle Isochrones South Bank With Scheme
Figure 19.13 Lowestoft Walk Isochrones Town Centre Without Scheme
Figure 19.14 Lowestoft Walk Isochrones Town Centre With Scheme
Figure 19.15 Lowestoft Cycle Isochrones Town Centre Without Scheme
Figure 19.16 Lowestoft Cycle Isochrones Town Centre With Scheme

Chapter 20 Figure 20.1 Cumulative Impacts Regulation

Chapter 21 Not Applicable

Table 1-3 — Volume Il - Appendices

Chapter Appendix Number  Appendix Title

Number

Chapter 1 Appendix 1A Potential Health Assessment Topics
Appendix 1B Statement of Authority

Chapter 2 Not Applicable

Chapter 3 Not Applicable

Chapter 4 Appendix 4a Tree Preservation Orders

Chapter 5 Appendix 5a Interim Code of Construction Practice

Chapter 6 Appendix 6A Scoping Report
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Chapter

Number

Appendix Number

Appendix Title

Appendix 6B Scoping Opinion
Appendix 6C Scoping Tracker
Chapter 7 Not Applicable
Chapter 8 Appendix 8A Construction Phase Assessment Methodology
Appendix 8B Operational Phase Assessment Methodology
Appendix 8C Compliance Risk Assessment
Appendix 8D Scheme Specific Air Quality Monitoring
Appendix 8E Wind rose
Appendix 8F Local Air Quality Results for Consultee Receptors
Appendix 8G Ecological Assessment Detailed Results and Impacts
Chapter 9 Appendix 9A Cultural Heritage Desk Based Assessment
Appendix 9B Deposit Model
Appendix 9C Written Scheme of Investigation (Trial Pits)
Appendix 9D Watching Brief Report (Quay Wall ties)
Appendix 9E Watching Brief Report (Trial pits)
Appendix 9F Written Scheme of Investigation for Future Evaluation and Mitigation
Appendix 9G Gazetteer of Cultural Heritage Assets
Chapter 10 Appendix 10A Verified Photomontage Methodology
Appendix 10B Visual Effects Schedule
Chapter 11 Appendix 11A Preliminary Ecological Appraisal
Appendix 11B Bat Survey
Appendix 11C BAP List
Appendix 11D Wintering Bird Survey
Appendix 11E Reptile Survey
Appendix 11F Invertebrate Survey
Appendix 11G Benthic Survey
Chapter 12 Appendix 12A Environmental Desk Study Report
Appendix 12B Interpretative Environmental Ground Investigation Report
Appendix 12C Piling Works Risk Assessment
Chapter 13 Appendix 13A Baseline noise monitoring results
Appendix 13B Sound Power for Construction
Appendix 13C Noise meter calibration certificates
Appendix 13D Operational Noise and Vibration Nuisance Assessment
Chapter 14 Not Applicable
Chapter 15 Appendix 15A Vessel Simulation Report
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Chapter Appendix Number  Appendix Title
Number
Chapter 16 Not Applicable
Chapter 17 Appendix 17A WFD Assessment
Appendix 17B HAWRAT
Appendix 17C Sediment Transport Assessment
Chapter 18 Appendix 18A Flood Risk Assessment
Appendix 18B Drainage Strategy
Chapter 19 Not Applicable
Chapter 20 Not Applicable

1.2.31 The requirements of Part 1 of Schedule 4 of the 2009 Regulations describes the
information that needs to be included in an ES that accompanies a DCO application.
The location of this information within this ES is presented in Table 1-4.

Table 1-4 — Requirements of the 2009 Regulations and where in the ES they are fulfilled

Location within the ES

Requirement of Part 1 of Schedule 4 of the Regulations

Description of the development, including in particular:

(a) a description of the physical characteristics of the whole development and the
land-use requirements during the construction and operational phases;

(b) a description of the main characteristics of the production processes, for
instance, nature and quantity of the materials used; and

(c) an estimate, by type and quantity, of expected residues and emissions (water,
air and soil pollution, noise, vibration, light, heat, radiation, etc.) resulting from the
operation of the proposed development.

Chapter 5 and Chapters 8 to

20 for (c)

An outline of the main alternatives studied by the applicant and an indication of the
main reasons for the applicant’s choice, taking into account the environmental
effects.

Chapters 3

A description of the aspects of the environment likely to be significantly affected by
the development, including, in particular, population, fauna, flora, soil, water, air,
climatic factors, material assets, including the architectural and archaeological
heritage, landscape and the interrelationship between the above factors.

Chapter 4 and Chapters 8 to
20

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

(a) the existence of the development;
(b) the use of natural resources; and

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

Chapters 8 to 20

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

Chapters 8 to 20 and

A non-technical summary

Volume IV
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Requirement of Part 1 of Schedule 4 of the Regulations Location within the ES
An indication of any difficulties (technical deficiencies or lack of know-how) Chapters 8 to 20 detail
encountered by the applicant in compiling the required information. where in the assessment

there have been limitations
and assumptions.

1.3 Implementing European Directive 2014/52/EU

1.3.1 European Directive 2014/52/EU (“the 2014 Directive”) was required to be implemented
into English law by 16 May 2017. Article 3 of the 2014 Directive contained transitional
provisions to allow certain projects to continue to be assessed under Directive
2011/92/EU (“the 2011 Directive”). On 18 April 2017 the Infrastructure Planning
(Environmental Impact Assessment) Regulations 2017 (“the 2017 Regulations”) were
made, taking effect on 16 May 2017. The 2017 Regulations implemented the 2014
Directive and in Regulation 37 set out the transitional arrangements in accordance with
Article 3. These continued to apply the earlier 2009 Regulations to DCO projects where
before 16 May 2017 a request had already been made for a scoping opinion in relation
to that project.

1.3.2 As a scoping opinion was requested from the SoS in February 2017 (and, indeed, the
scoping opinion was issued by PINS on 7 April 2017), this ES has therefore been
prepared on the basis that the DCO will be considered against the 2009 Regulations
rather than against the 2017 Regulations.

1.3.3 As anticipated in the Scoping Report (for example in paragraphs 2.2.2, 2.2.5 and 2.2.6
of Appendix 6A) and recognised in the Scoping Opinion (paragraph 2.27 of Appendix
6B), the Scheme has undergone further refinement since the Scoping stage.
Nonetheless the Scheme described in this ES (see Chapter 5) remains the same in all
fundamental respects as that described in the Scoping Report. The Scoping Report in
particular recognised that:

¢ the land requirements of the Scheme were to be confirmed;
e that work was ongoing in respect of the southern junction arrangements; and

¢ that the Scheme would involve alterations to local roads, including severing of
access.

1.3.4  The refinements to the Scheme in the light of that further work have not resulted in a
different Scheme and the Scoping Opinion remains applicable to inform the ES for the
Scheme.

1.3.5 Section 5.9 of the Scoping Report identified the potential scope of the impacts of the
project on private assets and confirmed that dwellings may be affected by the
proposals. Further traffic modelling and junction design work undertaken since the
Scoping stage, has confirmed a larger land take than was proposed at the Scoping
stage is required for the southern junction, affecting three neighbouring residential
properties including the demolition of one property. Furthermore, the bridge design has
been refined to a single leaf with slimmer piers and an overhead counterweight and
the Scheme will require the closure of Durban Road. These matters are discussed
further in Chapter 3, Alternatives and an assessment of these aspects of the design is

13
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considered in the relevant chapter of the ES.

In respect of the 2017 Regulations, the Applicant notes that the SoS in issuing a
Scoping Opinion (Appendix 6B) for the Scheme in April 2017 set out that “the Applicant
is advised to consider the effect of the implementation of the revised Directive in terms
of the production and content of the ES.”

The Applicant considers that, as set out above, by reason of the transitional provisions
expressly set out in both the 2014 Directive and the 2017 Regulations, the latter’s
implementation strictly has no effect on the production or content of this ES. Thus, in
regulatory and procedural terms, the ES has been prepared in accordance with the
2009 Regulations. However, the Applicant recognises that the purpose of the 2014
Directive and the 2017 Regulations is to improve the quality of environmental
information that is included in an ES. The Applicant has therefore reviewed the
substantive requirements of the 2017 Regulations in relation to the subject matter of
each environmental topic and Paragraphs 1.3.9 to 1.3.18 expand upon how this ES
has considered the expectations of the 2017 Regulations. That said, in formal terms,
the ES remains an ES which had been prepared in accordance with the 2009
Regulations.

The 2017 Regulations places a number of new or expanded obligations upon an
applicant for a DCO when compared to the 2009 Regulations, although not all of these
are applicable to the Scheme. In any event the Applicant has considered in greater
detail below the new elements within the 2017 Regulations that would be pertinent had
the Scheme come under their remit and has identified where appropriate how this
approach already addresses the requirement or why it is not appropriate to do so.

Consideration of Alternatives

The 2017 Regulations require a “comparison” of environmental effects of the
reasonable alternatives that have been studied when providing an indication of the
main reasons for selecting the chosen option. Chapter 3 includes a comparison of the
high level environmental effects associated with alternative design options as well as
options associated with alternative arrangements within the Scheme alignment.

Monitoring of significant effects

The 2017 Regulations require monitoring of the significant effects identified in an ES.
As identified in Chapter 8: Air Quality, Chapter 13: Noise and Vibration, Chapter 17:
Road Drainage and the Water Environment, and Chapter 19: Traffic and Transport,
the Applicant will be undertaking monitoring where this has shown to be necessary
following an assessment of the impacts of the Scheme.

Coordination with the Habitats Regulations Assessment process

Included in (document reference 6.5) is an HRA Report of the Scheme as required by
the Habitats Regulations to assess whether there are likely significant effects upon
European Sites; a term given to sites of ecological importance which are designated
at the European level.

This screening assessment has concluded that the Scheme is not likely to have a
significant effect upon the European Sites. A full Habitats Regulation Assessment has
therefore not been included in the DCO application for the Scheme.

14
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The ‘Do Nothing’ Scenario

1.3.13 The ‘Do Nothing’ scenario, in effect the evolution of the baseline environment were the
Scheme not to be constructed, is included where appropriate within the assessments
within Chapters 8 to 20 and as identified further in Table 1-5 below.

Table 1-5 — Inclusion of the Do Nothing scenario with the assessments

Chapter How it has been addressed

Chapter 8 — Air Quality The do nothing scenario is an intrinsic requirement of the assessment of
road traffic during the operational phase in so far that the change in the
future with and without the Scheme in place is the measure of the
environmental effect caused by the Scheme. Please see Paragraph
8.3.24.

Chapter 10 — Townscape An assessment of the Lowestoft Future Townscape is included within the
ES, which, whilst not strictly the do nothing scenario, does present how
the local townscape is expected to develop and change the townscape
character in the absence of the Scheme (see Paragraph 10.4.45).

Chapter 13 — Noise Similarly to air quality the assessment of change in road traffic noise with
and without the Scheme in place is a fundamental part of the assessment
(see Paragraph 13.3.50).

Chapter 18 — Flooding The flood risk assessment identifies the change in flood level that would
be experienced should the Scheme be constructed, above the do nothing
scenario (see Paragraph 18.3.7).

Chapter 19 — Traffic and Transport The traffic and transport chapter identifies the changes to traffic on the
highway network, including junctions, which can be expected should the
Scheme be built.

New Environmental Aspects

1.3.14 The 2017 Regulations refer, in Part 4 of Schedule 4, to environmental “factors” that are
to be considered for inclusion within an ES; the 2009 Regulations refer to these as the
environmental “aspects”. A number of new “factors” have been introduced by the 2017
Regulations.

1.3.15 The new environmental factors that have been introduced through the 2017
Regulations are set out in Table 1-6 below.

Table 1-6 — Environmental Factors included within the ES

Environmental Factors ‘ How it has been addressed

The impact of the project upon climate and the Including within Chapter 18 is an assessment of the
vulnerability of the project to climate change effects of the Scheme upon flood risk as well as the risk
of flooding to the Scheme itself. The assessment has
been undertaken in agreement with the Environment
Agency and forecasts for climate change have been
included within this assessment.

Climate (impacts upon the Scheme) Included within Chapter 18 is an assessment of how the
Scheme will be impacted upon in the event of an
extreme flood event that has been exacerbated in its
magnitude as a result of climate change.

Land (for example land take) Chapter 15 quantifies the extent to which businesses
within the footprint of the Scheme will be affected. The
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Environmental Factors ‘ How it has been addressed

amount of land taken from land owners is quantified in
the Book of Reference (document reference 4.3)

Climate (impacts of the Scheme) The change in greenhouse gas emissions from road
transport associated with the operation of the Scheme
is included within Chapter 8 of the ES although it is
concluded that the traffic effects of the operation of the
Scheme will not give rise to any significant climate
change consequences. Refer to Paragraphs 8.5.53 to
8.5.54 where the conclusions of a regional emissions
assessment are presented.

Human health Appendix 1A identifies where health effects have been
taken into account within the topic chapters of this ES.

1.3.16 In addition, the 2017 Regulations introduce in Part 5 of Schedule 4 a greater number
of sources to be considered in an ES than was included within the Regulations, from
which likely significant effects could result. The new sources specifically identified in
the 2017 Regulations are set out in Table 1-7.

Table 1-7 — New Sources of Environmental Effects

Environmental Factors ‘ How it has been addressed

Risks to human health, cultural heritage or the Natural disasters in Lowestoft are likely to be limited to
environment (for example due to accidents or disasters) | those associated with flooding which are addressed in
Chapter 18.

With regard to accidents, the assessments have
included pollution control measures during the
construction phase and within the mitigation in the
noise, air quality and water environment chapters.
Measures to deal with operational accidents, such as
spillages from an HGV is included in the water
environment chapter. Included in document reference
6.7 is a Preliminary Navigation Risk Assessment that
assesses the risk of vessel collision in Lake Lothing
during the construction and operational phases of the
Scheme.

Consideration has been given to the scope of any
assessment of the likely significant effects of deliberate
acts and suitable vehicle restraint has been provided on
the Scheme Bascule Bridge (see 5.5.4).

Demolition works Demolition of existing structures as part of the
construction of the Scheme, and the associated
environmental effects of this, are considered in chapter
8, Air Quality and Chapter 13, Noise and Vibration.

Disposal and recovery of waste The nature of waste that arises during both the
construction and operation of the Scheme, and how it
will be managed, has been addressed in both Chapter 5
and within Chapter 14: Materials.

The impact of the project on climate As stated in Table 1-6, a regional emissions
assessment has been included within Chapter 8, Air

Quality.
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Technologies and substances used Whilst this requirement is more appropriate for

developments that require the use of raw materials as
an integral part of their process, such as chemical
refineries for example, information has been included
within Chapter 5 on the maintenance requirements of
the Scheme and this is also addressed in Chapter 14:
Materials.

1.3.17 A reference list of the sources used within the ES is also now a requirement of the
2017 Regulations although including footnotes of references is common practice and
has been included within this ES.

1.2.18 The 2017 Regulations also require the Applicant to ensure that the ES is prepared by
competent experts and a statement must be included in the ES that confirms the
relevant expertise and qualifications of the experts. WSP, members of the Institute of
Environmental Management’s (IEMA) Quality Mark standard for the preparation of ESs
have been responsible for the coordination and preparation of all chapters of this ES
and included in Appendix 1B is a Statement of Authority that identifies the qualifications
of the lead authors of the ES.

1.4 Other regulatory regimes

1.4.1  The DCO includes a number of consents that deal with other regulatory regimes such
as a Flood Risk Activity Permit and a Deemed Marine Licence. These consents, and
the status of discussions as to those consents that are not included in the DCO are set
out in the Consent and Agreements Position Statement (document reference 7.7) and
are also discussed in greater detail in the specific environmental aspects covered in
this ES where appropriate.
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National policy and guidance

2.1.1  The national significance and need for the Scheme primarily derives from its benefit to
the Strategic Road Network (SRN). For this reason, it has been identified as a project
of national significance, (as described at paragraph 1.2.1), and is included in the
National Infrastructure Delivery Plan 2016-2021 and its associated National
Infrastructure Pipeline. In making the S35 direction determining the project's national
significance, it was the view of the SoS that the Scheme was a NSIP because:

e |t provides a connection to/from the Trans European Network—Transport (TEN-T)
and the Strategic Road Network. The TEN-T link is to the A12/A47, one of only a
limited number of routes in the East of England which is recognised as such; and

e |t would act as a tactical diversion route for the strategic road network (SRN), the
A12/A47 when the Bascule Bridge, a nationally recognised pinch point, is closed
thereby reducing delays and congestion on the SRN.

2.1.2 In addition, it was stated by the SoS in making this direction that the Scheme:

e Supports national growth potential by directly delivering over 9,000 jobs with a
further 3,500 indirect jobs, thus supporting the proposed employment growth;

e Improves connection to/from the Great Yarmouth and Lowestoft Enterprise Zone;
and

e Delivers the Port of Lowestoft’s role in being the hub for the off-shore wind farms
that are part of the East Anglia Array, a major energy supplier for the UK.

2.1.3 Lowestoft is the eastern-most terminus of the SRN in the UK with its end point being
the A47 Bascule Bridge. Following the detrunking of the A12 between Seven Hills near
Ipswich and the A47 Bascule Bridge in 2001, access to Lowestoft via the SRN is by
the A47 from Great Yarmouth. Conversely, traffic wishing to access the SRN from the
south is directed over the A47 Bascule Bridge.

2.1.4 The 2013 Department for Transport publication, Action for Roads, identified capacity
issues of increasing severity on the A47 south of Great Yarmouth into Lowestoft
(including the A47 Bascule Bridge), with congestion predicted to be ‘severe’ on most
of that section by 2040. A similar story is told in Annex A of the National Networks
National Policy Statement (NNNPS).

2.1.5 Consequently, Highways England’s 2015 Route Strategy for the East of England
identifies river crossing capacity on the A47 at Lowestoft to be a key challenge in the
region. Evidence prepared to support the Route Strategy (collected in 2014), records
that the existing “bascule bridge significantly influences capacity, speed and reliability
of the route in Lowestoft” and is the least reliable section of the SRN in the East of
England, recording average peak (defined as Monday to Friday 7-10am and 4-7pm)

! The A12(N) from Lowestoft to Great Yarmouth was renumbered as the A47 in March 2017
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speeds of less than 20mph. However, no solutions were put forward to resolve this.

An Outline Business Case (OBC) for the Scheme was submitted to the Department for
Transport (DfT) in December 2015. An OBC application consists of an appraisal,
largely in terms of traffic benefits, of how a project will deliver value for money based
upon set criteria prescribed by the DfT.

In the submission of the OBC, the benefit of the improvements was demonstrated to
provide a benefit-cost ratio of 8.50, which comes under the definition of very high value
for money.

The historic need for the Scheme can further be traced back to the 1989 Roads for
Prosperity White Paper as part of a Scheme that included the South Lowestoft Relief
Road (SLRR) and the Lowestoft Northern Spine Road (LNSR). The SLRR was
promoted and constructed by SCC, and opened to traffic in 2007. A similar
arrangement has followed for the LNSR which opened in 2015. There now therefore
remains a central gap of less than 650m between these two roads, as the crow flies,
but the actual driving distance (via the A47 Bascule Bridge) is nearly 2km. A new
crossing of Lake Lothing will help link the SLRR and LNSR.

Bridging this gap is not only important for the efficient functioning of the SRN and the
TEN-T, but to more widely address the congestion and severance within Lowestoft,
caused by the current arrangement of crossing points of Lake Lothing. In turn,
improved accessibility throughout the town, to the Port of Lowestoft and to key
redevelopment sites identified with the Lake Lothing and Outer Harbour Area Action
Plan, enhances the opportunities for regeneration, investment in the Port of Lowestoft
and fully realising the growth potential of the Great Yarmouth and Lowestoft Enterprise
Zone. Furthermore, eleven wards within Lowestoft have been granted Assisted Area
status which are areas recognised as being less economically advantaged and
therefore benefit from additional support for development. Five of the wards lie directly
to the north and south of Lake Lothing.

The Direction from the SoS is set out in Appendix B of the Case for the Scheme
(document reference 7.1), and the associated qualifying request made by the Applicant
is available on the project website.

National Policy Statement for National Networks
As stated in paragraph 1.2.7 the Scheme is a NSIP and therefore the NNNPS is the
applicable guidance policy against which the Scheme will be considered. The NNNPS
describes the Government’s objectives for the delivery of national networks that

support a prosperous and competitive economy and improve quality of life. This
means:

e Networks with the capacity and connectivity and resilience to support national
and local economic activity and facilitate growth and create jobs;

e Networks which support and improve journey quality, reliability and safety;

e Networks which support the delivery of environmental goals and the move to a
low carbon economy; and

e Networks which join up our communities and link effectively to each other.
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Paragraph 2.6 of the NNNPS supports the need for further development of national
networks to support national and local economic growth and regeneration, particularly
in the most disadvantaged areas.

Paragraph 2.8 of the NNNPS identifies the importance of integration between transport
modes, particularly the need to improve linkages to ports and airports. Paragraph 2.13
similarly also identifies the importance of the SRN in providing critical links between
cities and the UK’s major ports,

Greater information in the Case for the Scheme (document reference 7.1) identifies
how the Scheme aligns with the objectives and requirements of the NNNPS.

National Strategies and Studies

The Government’s Industrial Strategy (November 2017) seeks to develop a modern
industrial strategy to shape a stronger, fairer economy. The strategy outlines five
foundations which align to this vision, one of which is to provide a major upgrade to
the UK'’s infrastructure. The importance of infrastructure to the creation of jobs is
recognised in the Strategy which seeks to help businesses create high quality, well
paid jobs across the country. It states (on page 128) that “infrastructure is the essential
underpinning of our lives and work, and having modern and accessible infrastructure
throughout the country is essential to our growth and prosperity”.

The DT has also recently published a study into England’s port connectivity? stating
in paragraph 1 of its executive summary that “at present around 95% of all goods
entering and leaving the UK are moved by sea and the UK port sector directly
contributes £1.7billion to the UK economy”. The study also notes in paragraph 3 of
the executive summary that “if our ports are to continue to thriving then the national,
regional and local infrastructure supporting them has to be effective and efficient”. The
study recognises that renewable energy sectors are closely linked to the port industry
and states at paragraph 2.56 that “port access will be an issue for their supply chains
and their employees”. In Lowestoft the SRN plays an important role in relation to the
Port and the Scheme is identified in the study as a port connectivity project, being
funded by the Large Local Majors Fund.

Regional and local policy and plans

There are local plans and policies that are relevant to the development for the Scheme
and which demonstrate support for its development.

The New Anglia LEP's Strategic Economic Plan (SEP) outlines the need for the
Scheme. Section 6.39 states

“The two towns (Great Yarmouth and Lowestoft) suffer from congestion arising from
bottlenecks at key locations, including North Quay and Haven Bridge in Great
Yarmouth and Lowestoft Bascule Bridge, Both towns have limited river crossings
forcing traffic onto a few congested routes”.

The Suffolk Local Transport Plan 2011-2031 outlines that the Scheme is a key
improvement project that SCC will work with Highways England to deliver.

2 Department for Transport (April 2018), Transport Infrastructure for our global future, A Study of England’s Port Connectivity
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The Lowestoft Lake Lothing and Outer Harbour Area Action Plan (AAP) (January 2012)
is a Development Plan Document (DPD) that sets the policy framework for the
revitalisation of Lake Lothing and the Outer Harbour. The AAP identifies that a third
crossing of Lake Lothing is an ambition of WDC.

The Waveney Final Draft Local Plan (March 2018), which underwent consultation from
the 29 of March 2018 to the 24 of May 2018, makes reference to the importance of the
Scheme for economic growth. In particular, it recognises the traffic congestion issues
at the two current crossings of Lake Lothing and it acknowledges that the Scheme will
help to alleviate traffic congestion in the town, improve connectivity and help deliver
regeneration sites.

Additionally, the Waveney Final Draft Local Plan (March 2018) outlines that the
Scheme will help reduce the effect of traffic in the centre of Lowestoft, and alongside
the proposed Tidal Barrier (see Chapter 20) will encourage the inward investment
nearer the A47 Bascule Bridge. Policy WLP1.4 sets out that Waveney District Council
will work with partners to ensure the timely delivery and success of the Lake Lothing
Third Crossing.

Additionally, the Suffolk Local Transport Plan 2011-20312 outlines that the Third River
Crossing of lake Lothing in Lowestoft would be a much needed improvement for which
there is a very strong desire in the local community.

Policy WLP2.3 Peto Square also incorporates the Third River Crossing. Land
compromising Peto Square as defined on the policy map is allocated for mixed use
development.

3 https://www.suffolk.gov.uk/assets/Roads-and-transport/public-transport-and-transport-planning/2011-07-06-Suffolk-Local-
Plan-Part-2-Ir.pdf
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3 Alternatives Considered

3.1 Introduction

3.1.1  This Chapter outlines the alternative Scheme options that have been considered
during the design and pre-application process. The 2009 Regulations, in Schedule 4,
Part 1, Paragraph 18 state that an ES must include:

“An outline of the main alternatives studied by the applicant and an indication of the
main reasons for the applicant’s choice, taking in to account the environmental effects.”

3.1.2 This chapter therefore provides an outline of the options and alternatives to the
Scheme that have been considered; and through this, what has led to the choice of
the Scheme. As stated in Section 1.3, the requirements of the 2017 Regulations
relating to the consideration of alternatives (whilst not applicable to the Scheme) have
also been addressed within the information presented in this Chapter.

3.1.3 The consideration of alternatives in the development of the Scheme has covered four
broad issues:

e The broad location of the Scheme i.e. an eastern, western or central crossing of
Lake Lothing, as well as non-road options;

e The constraints associated with the chosen central option corridor and the
northern and southern junction arrangements;

e Waveney Drive access arrangements; and
e Bascule Bridge design alternatives.

3.1.4 In respect of the first and second issues, at the outset of the Outline Business Case
(OBC) (see Paragraph 2.1.7) stage of the development of the Scheme in 2015, a
number of Scheme objectives were identified and a series of alternative options
designed to try and meet these objectives were developed and are discussed in detail
below. The Section 35 direction application referred to in paragraph 1.2.1 contained a
number of Scheme objectives and the Section 35 direction provides confirmation that
the Scheme is nationally significant.

3.1.5 As this chapter shows, the decision to progress the central option is the result of
assessments designed to ensure that the chosen Scheme performed well in economic,
social and environmental terms, resulting in the selection of the optimised solution.
This chapter identifies alternatives that are pertinent to both those that were considered
early in the development of the Scheme at the OBC stage and those that have been
developed since the OBC was submitted.

3.1.6 Once the optimised solution had been identified, it underwent further design refinement
to identify and develop the preferred junction arrangements at the north and the south
of the Scheme. This chapter provides an outline of the types of junctions that were
considered and the reasons for the arrangements chosen that are presented within the
Figures that accompany Chapter 5; Description of the Scheme.

3.1.7 This chapter, and the additional information provided in the OBC (document reference
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7.4) demonstrate how alternative Scheme options have been considered, and the
options appraisal process has been undertaken, as is required by paragraphs 4.26 and
4.27 of the National Policy Statement for National Networks (NNNPS). The Scheme
has also undergone screening under the Habitats Regulations (see document
reference 6.5) and this concludes that full Habitats Regulations Assessment (HRA) is
not necessary. Further discussion of alternatives in the HRA context is therefore not
required.

Study Options (OBC Stage)
The overall aim of the Scheme at the outset of the development of the OBC application
and the S35 application, was:

“to stimulate regeneration, sustain economic growth, and enhance Lowestoft as a
place to live and work in, and to visit”.

The specific Scheme objectives set in 2015 for the OBC application were:

e To open up opportunities for regeneration and development in Lowestoft;
e To provide the capacity needed to accommodate planned growth;

e To reduce community severance between north and south Lowestoft;

e To reduce congestion and delay on the existing bridges over Lake Lothing;
e To reduce congestion in the town centre and improve accessibility;

e To encourage more people to walk and cycle, and reduce conflict between
cycles, pedestrians and other traffic;

e To improve bus journey times and reliability; and
e To reduce accidents.

In order to produce options to align with these project aims, a combination of desktop
studies, historical studies and site observations were used to produce a list of spanning
bridge, tunnel, non-road and low-cost alternative options. These are identified in
greater detail in the OBC (document reference 7.4).

Having taken into account the principal physical and environmental constraints of the
project, suitable ‘corridors’ were considered which broadly categorised the Scheme
into three distinct locations:

e A western crossing, linking Peto Way with Waveney Drive;

e A central crossing, linking Denmark Road with Waveney Drive; and
e An eastern crossing, close to the existing A47 Bascule Bridge.

In addition, non-crossing options were considered.

The following sections use these general corridor categorisations to more effectively
describe how final option selection was achieved and to demonstrate why options at
specific locations were eventually rejected.
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Options generation

Using the locational distinctions outlined above, a ‘long-list’ of 15 options was compiled
within the three corridors identified above. For the purpose of option comparison, a
series of parameters was developed, enabling all locations and design possibilities to
be thoroughly examined against each other. The requirements of the Scheme were
developed as listed below:

Provide a standard width 7.3m single carriageway road with footways and a
cycle lane;

Connect to the existing highway network with at-grade junctions, wherever
possible;

Provide clearance above the railway line;

Allow large vessels to turn within the confines of the channel;
Relate logically to the existing highway network;

Have minimal impact on existing development; and

Avoid conflicting with planned new development, as envisaged in the Lake
Lothing and Outer Harbour Area Action Plan.

Options that were considered but not included in the long list at this point included:

Fixed Bridge Options — A non-lifting bridge would need to have a 35m clearance,
would be more expensive than other options, more visually intrusive and more
difficult to tie back in to the existing road network due to the level changes
involved;

Floating bridge options* — this option was not feasible due to the impracticality of
a water level structure within Lake Lothing tying in to the minimum height
restrictions associated with the East Suffolk line on the northern shore of the
Lake. A floating bridge would have to open for any size vessel whereas a
conventional bridge would allow for smaller vessels to pass through without the
need to open; and

Dual carriageway options — as well as costing more, Lowestoft’s road network
has been developed exclusively with single carriageway roads, including the A12
and A47, and therefore there would be limited benefit in single lane roads
feeding a dual carriageway only to revert back to single carriageway once the
bridge was crossed.

The options appraisal identified a long list of options comprised of bridges, tunnels,
junction improvements and road pricing, which are listed in Table 3-1 and also shown
in Figure 3.1. Itis noteworthy that the number reference of the options has continued
to evolve in conjunction with the design generation.

A floating bridge in this context means a floating superstructure at water level in Lake Lothing, constrained by fixed piers, with

a lifting section for the passage of vessels.

24



Suffolk

County Council

Lake Lothing Third Crossing
Environmental Statement
Document Reference: 6.1

Table 3-1 — OBC Scheme Options

W1 Bascule Bridge Peto Way Waveney Drive

W2 Bascule Bridge Peto Way/ Denmark Road Waveney Drive

w3 Bascule Bridge Peto Way/ Denmark Road Waveney Drive/ Riverside Road

C1 Bascule Bridge Peto Way/ Denmark Road Waveney Drive/ A12 Horn Hill

Cc35 Bascule Bridge Denmark Road Waveney Drive/ A12 Horn Hill

C4 Bascule Bridge Denmark Road Waveney Drive/ A12 Horn Hill

E1l Bascule Bridge Commercial Road Belvedere Road

E2 Bascule Bridge Katwijk Way/ Denmark Rd Belvedere Road

E3 Bascule Bridge Katwijk Way Belvedere Road

E4 Bascule Bridge Commercial Road Belvedere Road

L1 Lock/flood barrier with Denmark Road Waveney Drive

lifting bridges
T1 Road tunnel® Peto Way/ Denmark Way Waveney Drive
J1 Junction improvement Various measures (see 3.3.5)7 Considered as an alternative to a
crossing

S1 Smarter Choices Various measures such as Considered as an alternative to a
introducing area wide travel crossing
planning

P1 Road Pricing Introduce road pricing to discourage | Considered as an alternative to a
traffic crossing

3.34 Of the 15 options identified in Table 3-1 and taken forward for further assessment,

3.3.5

e The A12 Tom Crisp Way/Blackheath Road junction;

e The A1117 Normanston Drive/Gorleston Road junction.

options J1, S1, P1 and L1 were not considered viable alternatives for the following
reasons.

Option J1 (Junction Improvement) comprised a package of measures to increase
capacity and improve traffic flow at problem junctions throughout Lowestoft without
providing a third crossing, but rather ‘fine tuning’ the existing network. This could have
included improvements to existing junctions’ such as:

e The Al12 Belvedere Road/Mill road/Kirkley Rise junction; and

3.3.6 Option J1 was rejected as a viable alternative because it would fail to address the

5 Option C2 was subsequently renumbered as L1.

5 Only one tunnel option (in the western corridor) was developed as insufficient land is available for the entry and exit in the

other corridors. See Paragraph 3.4.3 of Appendix A to the OBC (document reference 7.4).

" Lowestoft Harbour Crossings & Associated Problem Junctions, AECOM, November, 2015
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fundamental problem of physical severance caused by Lake Lothing and would
therefore not fully meet the objectives of the Scheme.

Option S1 (Smarter Choices) was a package of alternative options to encourage
people to make fewer journeys by private car. Earlier work by SCC in preparing the
OBC suggested that, considering the achievements in modal shift to date and the
congestion at the existing crossings that would still be expected even with this option
implemented, these would be insufficient to meet the Scheme objectives. This option
was therefore rejected because it would be unlikely to fully address the Scheme
objectives, including the reduction of severance and unlocking of opportunities for
regeneration that are provided through increased vehicular access.

Option P1 (Road Pricing) comprised the introduction of road pricing to discourage
traffic from congested routes and to encourage people to make fewer journeys by
private car. It was considered unlikely that this would be appropriate in the present
economic climate, particularly in Lowestoft where parts of some wards are among the
5% most deprived in England. It could also dissuade investment in the town contrary
to the Scheme objectives to encourage regeneration and redevelopment.

Option L1 (Lock/flood barrier with lifting bridges) was also discounted due to the impact
on the operation of the Port, concerns over the intrusive nature of such a structure and
the fact that proposals for a Tidal Barrier for Lowestoft (see Chapter 20) are being
progressed which would make the flood defence capabilities of option L1 likely
redundant. It is noteworthy that the Tidal Barrier proposals are for a barrier to the east
of the A47 Bascule Bridge (see Figure 20.1) and therefore cannot act as both a barrier
and a crossing.

Options J1, S1, P1 and L1 were accordingly not taken forward for further assessment.

Discounting of Options

In light of the AECOM report a long list of 11 remaining options were assessed in the
development of the OBC application. Having selected a long-list of 11 remaining
options, it was necessary to undertake further investigation into which did not fulfil the
Scheme obijectives. The need for the selected Scheme to perform well across the three
DfT OBC guidance parameters of economic, environmental and social indicators
required a process of sifting and discarding of options to ensure that final options made
a significant contribution to achieving the Scheme objectives.

During the next stage of sifting some further potential options were discarded because
they:

e Did not achieve Scheme objectives;

e Did not fit with existing national, local or regional strategies and priorities;
e Would cause severe adverse impacts;

e Were not considered to be technically sound;

e Were considered unlikely to be affordable; and

e Were considered unlikely to be acceptable to stakeholders and the general

26



Suffolk

County Council

Lake Lothing Third Crossing
Environmental Statement
Document Reference: 6.1

public.

3.4.3 Thereasons why these remaining 11 options (as shown on Figure 3.1) were narrowed
down to three final options are set out in Table 3-2 to Table 3-5 and in Section 3.5. It
should be noted that only 10 options are shown on Figure 3.1 with Option E2 excluded.
This is because it follows the alignment of E3, but with a connection to Commercial
Road and this cannot be shown on the figure. Full details are included within the OBC

(document reference 7.4).

Table 3-2 — Western Options

Outline of key environmental issues Decision outcomes

Impact of Leathes Ham Local Nature Reserve. All
western options would create disturbance and land take
to this protected water body which is used by breeding
wildfowl. Construction within the water body would be
likely to have an adverse impact upon water quality and
the water environment.

All western options would involve running through Brooke
Yachts and Jeld Wen Mosaic County Wildlife site which
has a known population of reptiles, hosts the only mudflat
habitat within Lake Lothing and has suitable habitat for
nesting birds.

Potential to impact bats and reptiles.

Potential disturbance of contaminated land.

Increased level of landscape impacts.

W1 and W2 do not effectively connect to the existing road
network due to the access along Waveney Drive which is a
residential street. Option W3 includes a connection into
Riverside Road and hence provides an effective link.

W1 and W2 would increase traffic flows on Kirkley Run
which is a residential street with corresponding noise, air
quality and safety concerns.

W3 would require greater land take than the Scheme and
greater severance of commercial land both north and south
of the Lake.

Traffic issues would be likely at Victoria Road as a result of
the options.

Public consultation undertaken in 2014 showed that the
western option had almost 24% support as the preferred
location.

Table 3-3 — Central Options

Outline of key environmental issues Decision outcomes

Potential impact to bats and reptiles although at the time
of this assessment in late 2015 species specific surveys
had not been undertaken and further, more detailed,
assessment was recommended to identify the extent of
the constraint.

All central options (except L1) passed assessment criteria
and are fairly similar and the high level assessment
undertaken at the Discounting of Options stage was not
sufficiently detailed to discriminate between them.

The central option received over 60% support in public
consultation undertaken in 2014 as being the preferred
location®.

Poses a potential problem for river navigation to the port,
ABP preferring an eastern option at the OBC stage.

Least impact of the four main issues on the Sustainable
Urban Neighbourhood development to the south of the
Lake (outlined within the Area Action Plan (AAP)) adjacent
to the Jeld Wen County Wildlife Site (CWS).

8 Lowestoft, Lake Lothing Crossing Study, Consultation Report, WSP, October 2014
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Table 3-4 — Eastern Options

Outline of key environmental issues Decision outcomes

Unknown at the time this exercise was carried out.

All eastern options would not resolve the objective of
reducing severance in so far that Lake Lothing would
continue to create a barrier of more than 2.5km long

between the north and south of the town.

All eastern options would encourage more traffic to use the
A12 corridor on Horn Hill and Belvedere Road to the south
of Lake Lothing whilst also putting more pressure on the
existing gyratory system around the town centre.

Option E1 would only connect directly into Commercial
Road and hence provide no traffic relief to the SRN.

A new bascule bridge for option E4 would always need to
be opened every time the existing A47 Bascule Bridge
opened and hence would provide fewer severance benefits
than other western and central options.

Option E2 would require the railway station to be relocated.

E1l, E2 and E3 would not significantly improve access to
regeneration areas south of Lake Lothing.

Only 8% of respondents considered the collective eastern
option as a preferred option for the Scheme.

Table 3-5 — Tunnel Option

Outline of key environmental issues

Decision outcomes

Mitigation to prevent loss of important strategic/ functional
floodplain at Leathes Ham and Brooke Yachts and Jeld
Wen Mosaic would also be required. The areas are also
designated as an important location for biodiversity.

The tunnel option runs through the Brooke Yachts and
Jeld Wen Mosaic County Wildlife site which has a known
population of reptiles, hosts the only mudflat habitat
within Lake Lothing and has suitable habitat for nesting
birds. This ex-industrial area has a mixture of grassland
and ruderal habitats with fringing mudflats. There is
therefore the potential to significantly impact upon bats
and reptiles.

High-level assessments determined that the tunnel option
would be likely to cause potentially Large Adverse
impacts to floodplain and water abstractions and
significant measures to mitigate these impacts would be
required.

Other impacts considered likely to occur included
increased discharge into water bodies and therefore a
slight decrease in water quality and an increase in the
potential of accidental spillage contaminating
groundwater or surface water

The tunnel option is the most expensive option for
construction. At the OBC stage, the cost of the tunnel was
estimated at £118m compared to £79m for a central option
and £85m for a western option.

The topography of the area surrounding the tunnel
proposal would require additional compulsory acquisition of
significant third party land to enable standards compliant
entry and exit gradients.

The tunnel option does not provide pedestrian or cycle
routes and therefore fails to meet key environmental and
social objectives.

It is also more likely that additional, previously unseen or
unknown complications associated with the tunnelling
option, such as challenging ground conditions and material
disposal requirements could arise than on a bridge project,
placing further delays, cost and increasing risk onto the
project.
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Final Alternative Locations Shortlisted

Following the above exercise in Section 3.4, three broad proposals were progressed
to consideration within the OBC submission made to the Department for Transport
(DfT) in December 2015. These were:

e A western bridge option;
e A western tunnel option; and

e A central bridge option.
Western option (Bridge)

Of the three western options, W3 was considered the most viable option and was
selected to have further assessment undertaken as part of the OBC process. Options
W1 and W2 were rejected as part of the assessment undertaken for the OBC process
as they were considered likely to cause additional adverse impacts on local residents
and the environment. Of particular note was the need for land take from the Jeld Wen
CWS and Leathes Ham LNR from which W1 would take the most land and W3 the
least. Furthermore, W3 would lead to fewer vehicles accessing the new Waveney
Drive junction, with resulting environmental benefits in noise and air quality to residents
in this area as it provided an alternative access via Riverside Road that would spread
the flow of traffic.

At the OBC stage, Option W3 was proposed to run from a new roundabout at Peto
Way, to the north of Leathes Ham, and span both the East Suffolk line and Lake
Lothing on a north-south alignment. In order for the new roundabout and bridge to not
sever Peto Way, the existing Peto way traffic would have needed to be diverted under
a new underbridge and connect into a new roundabout. To the south of the Lake, the
new crossing was proposed to connect into Waveney Drive, to the east of Kimberly
Road.

Western Tunnel Option

The tunnel option was proposed to flow in a very similar alignment to the western
bridge option®, running from a new roundabout on Peto Way, to the north east of
Leathes Ham, passing beneath both the railway line and Lake Lothing on a north-south
alignment. The existing alignment of Peto Way was proposed to be altered so that it
could adjoin the newly created roundabout. To the south of the Lake, the tunnel was
proposed to connect to Waveney Drive to the east of Kimberly Road.

Central Option

The central option taken forward for OBC submission followed the same alignments
as all central bridge options, although the specific option presented connected into
Peto Way to the north and into Riverside Road to the south by means of a bascule
bridge. The finished bridge height was proposed to be elevated to span across the

® While it was it was initially assumed that a tunnel might follow either a western or a central alignment, a central option was

ruled out due to the difficulty in achieving a satisfactory vertical alignment
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railway line, before linking into a new roundabout and road layout near Denmark Road.

3.6 Comparison of final alternative locations to the Scheme
3.6.1 These three options were considered in the OBC against a combination of the following
seven aspects:
e User benefits, based on time and vehicle operating cost savings;
e Cost of construction;
e Benefit to cost ratio;
o Traffic impacts;
e Environmental impacts;
e Public and stakeholder support; and
e Delivery of Scheme objectives.

3.6.2 This Section 3.6 therefore presents the assessment and study of these options that
was undertaken and submitted alongside the OBC.

User Benefits

3.6.3 Using the DfT's Transport User Benefit Appraisal (TUBA) model, the Present Value of
Benefit (PVB) figures in Table 3-6 below were predicted for each of the three options
within the OBC.

Table 3-6 — User benefits

Option ‘ PVB (£)

Western bridge option 338,700
Central bridge option 453,300
Western tunnel option 338,300

Construction Cost

3.6.4 At 2015 prices, the schemes were estimated to have construction costs of:
e Western bridge option - £85 million;
e Central bridge option - £79 million; and

e Western tunnel option - £118 million.
Benefit to Cost Ratio

3.6.5 Adopting the DfT model for assessing transport scheme benefits in the OBC, the
following BCRs were calculated??;

e Western bridge option —5.9;
e Central bridge option — 8.5; and

10 A higher BCR represents better value for money.
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e Tunnel option — 4.27.

Traffic Impacts

3.6.6 The effectiveness of each option to reduce traffic is shown in Table 3-7.

Table 3-7 - Traffic impacts in peak hours

AM Peak

Forecast traffic (2 way) veh/hr

On Mutford Bridge

On new crossing

On A47 Bascule Bridge

Do Nothing 2,763 0 2,742

Western Bridge 1,923 (-30%) 1,579 2,327 (-15%)
Central Bridge 1,814 (-34%) 2,245 1,814 (-34%)
Western Tunnel 1,894 (-31%) 1,619 2,318 (-15%)

PM Peak Forecast traffic (2 way) veh/hr
On Mutford Bridge On new crossing On A47 Bascule Bridge
Do Nothing 2,972 0 3,058
Western Bridge 2,318 (-22%) 1,653 2,663 (-13%)
Central Bridge 2,314 (-22%) 2,313 2,053 (-33%)
Western Tunnel 2,201 (-26%) 1,832 2,600 (-15%)

3.6.7 As shown in Table 3-7 there is little to differentiate between the effectiveness of all
three options in reducing traffic on Mutford Bridge. However, the central bridge option
is clearly more effective than the western bridge and western tunnel option at reducing
peak traffic flow upon the existing A47 bascule bridge and thus the SRN.

Environmental Impacts

3.6.8  An Environmental Appraisal Report (EAR) was prepared at OBC stage to accompany
the submission to DfT. The submission did not include an assessment of landscape
as the location of the three options within the urban area of Lowestoft did not warrant

such a level of assessment at that stage for the purposes of informing an OBC
submission. The EAR concluded against environmental aspects as follows:

Noise

3.6.9 All three options were considered to be likely to result in slight adverse impacts upon
the noise environment with nothing to significantly differentiate between them.

Air Quality

3.6.10 All three options were considered to be likely to result in a neutral change in local air

guality given that some roads would experience a reduction in traffic and others were
likely to experience an increase.

Greenhouse gases

3.6.11 The TUBA model identified greenhouse gas savings associated with all three options,
but the central option provided greater savings than the western tunnel or western
bridge options.
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Townscape

3.6.12 All three options were considered to be likely to result in slight adverse impacts upon
the townscape with nothing to significantly differentiate between them.

Historic environment

3.6.13 All three options were considered to be likely to result in slight adverse impacts upon
the historic environment with nothing to significantly differentiate between them.

Biodiversity

3.6.14 All three options were considered to be likely to result in moderate adverse impacts
upon biodiversity with nothing to significantly differentiate between them. Even though
the western bridge and the western tunnel would require land take from Jeld Wen
County Wildlife Site (CWS) and Leathes Ham Local Nature Reserve (LNR), all three
options were considered to have moderate adverse impacts due to the limited
information that was available on the likely presence or absence of protected species.

Water environment

3.6.15 It was identified that the western bridge and western tunnel options were likely to have
large adverse impacts upon the water environment, due to their proximity and the land
take from the Leathes Ham waterbody. A moderate adverse impact was concluded
for the central option due to the likely impacts from the construction as well as the
permanent loss of part of the waterbody.

Summary

3.6.16 It was accordingly concluded that environmentally, there was little to differentiate
between the three options based upon the information that was available at the time,
although the central option performed slightly better with regard to greenhouse gases
and the water environment.

Public Support

3.6.17 Consultation undertaken in 2014 pursuant to an earlier Options Appraisal prepared by
WSP had previously considered broad options for a crossing location and the results
are shown in Table 3-8. This 2014 consultation! considered three broad alignments,
namely an eastern, central and western option that broadly aligns to those presented
in Figure 3.1. A tunnel option was not under consideration at this time.

Table 3-8 — Public consultation (2014)

Preferred location Percentage

West 23.9%
Central 60.6%
East 8.3%
Other 4.4%
No Response 2.8%

11 Lowestoft, Lake Lothing Crossing Study; Consultation Report; October 2014, WSP
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Preferred location Percentage

TOTAL 100%

Stakeholder support

3.6.18 A survey of businesses was undertaken by Suffolk Business School in October 2015
to support the preparation of the Outline Business Case. It included a question as to
which corridor (west, east or central) was preferred for a third crossing. The results of
this are shown in Table 3-9.

Table 3-9 — Stakeholder survey

Corridor First choice Second choice Least preferred
West 61 (40%) 61 20

Central 70 (48%) 66 5

East 18 (12%) 9 99

No response 0 13 25

TOTAL 149 149 149

3.6.19 It was however identified during the course of stakeholder engagement with ABP in
both 2014 and 2015 that a central option had the potential to impact on the operation
of the Port, which would need to be mitigated through the design process, and at this
time ABP’s opinion was that an eastern crossing would have the least impact upon
harbour operations.

Delivery of Scheme objectives

3.6.20 Traffic forecasts undertaken at the OBC stage showed that the western and tunnel
options would be less effective than the central option in reducing traffic on the existing
crossings. The tunnel option would also be unlikely to be able to deliver any benefits
to pedestrians and cyclists.

3.6.21 Paragraphs 3.6.3 to 3.6.16 of this chapter identify the comparison of the three options
as identified in the OBC as required by DfT. It was concluded that the central option
would most closely align with the Scheme objectives.

Preferred option

3.6.22 The assessment undertaken for the OBC, demonstrated across a number of criteria
that the central bridge option should form the Scheme on account of it being the least
expensive and delivering the highest BCR, predicted to have fewer environmental
impacts and a higher level of public and stakeholder support.

3.7 Central Option Design Alternatives

Constraints

3.7.1  The design of roads is informed by the parameters and criteria that are provided in the
Design Manual for Roads and Bridges (DMRB) which is a compendium of
document/guides that informs the designer how new roads should be designed. The
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Scheme has incorporated these documents/guides as appropriate, with particular
reference being made to TD16/07 — Geometric Design of Roundabouts and TD9/93 —
Highway Link Design.

3.7.2 The design of roundabouts has also been constrained by the Ratio of Flow to Capacity
(RFC) requirements for the assessments of junctions. The RFC is a measure used to
identify the capacity of a junction through analysis (using ARCADY or PICADY; see
Chapter 19), and the ratio of 0.85 has been adopted for all roundabout junctions on
the Scheme in the design year. Alternative junction arrangements that did not meet
this standard were redesigned accordingly.

3.7.3  Within the constraints of the DMRB, the alternative arrangements for the design of the
central option are constrained by a number of parameters although ultimately the
Scheme design that has been adopted has been a factor of balancing the engineering
requirements with the degree of land that is required to achieve that, with a view to
minimising the impact of the Scheme on landowners and occupiers in the vicinity (and
the associated costs of provision).

3.74 These are identified in Table 3-10.
Table 3-10 — Design Constraints

Constraint ‘ Implications to the design

Service Tunnel The main alignment has been moved approximately 10m west from that
originally identified during the OBC for option C3. This movement was due to
the presence of an existing service tunnel that runs north/south under Lake
Lothing and at the request of the owner (UK Power Networks) who indicated
that the bridge construction and its associated fenders must be no closer than
5m from the tunnel.

Network Rail minimum clearance Network Rail has a requirement for a minimum height clearance of 4.98m
requirements above the railway line.

Existing ground levels The Scheme is required to tie in to both Peto Way and Waveney Drive on the
north and south respectively at their existing ground levels.

Lake Lothing minimum clearance | Allowing for tie in, a maximum height clearance of 12m above the HAT
requirements (Highest Astronomical Tide) is available, and to facilitate the passage of
smaller vessels without a bridge lift this has been set as a minimum
clearance requirement.

Carriageway gradients The finished road level should achieve a tie-in to the existing highway
network in accordance with DMRB guidance gradients of no greater than 6%.
Slacker gradients could be adopted, but they would increase the lengths of
the approach ramps considerably and move the tie-in points in a way that
could create more interference with the existing highway network.

Carriageway bend radius To provide a tie-in with both Peto Way/Denmark Road in the north and
Waveney Drive in the south, the alignment of the Scheme is constrained by
avoiding an existing ABP building adjacent to the west of the Scheme
corridor.

However deflection (bending) is needed in the carriageway as it approaches
the roundabouts to slow vehicles down for safety reasons. Conversely this
deflection cannot be too severe and thus constrain visibility.

34



Y8 ¥ S u ffo I k Lake Lothing Third Crossing
M Environmental Statement
b County Council Document Reference: 6.1

Constraint ‘ Implications to the design

Minimum land take The Lake Lothing area both to the north and south of the Lake is reasonably
developed with a number of private and public buildings lying in close
proximity to the Scheme corridor. Preserving existing buildings, where
possible to do so, has been an objective throughout the development of the
designs although this has not been possible at the Southern Roundabout.

3.7.5 These constraints when viewed in cumulation have resulted in a very narrow horizontal
and vertical corridor in which the Scheme can be constructed, which demonstrates that
there are no viable main alternatives to the alignment of the Scheme. The
consideration of main alternatives within the central crossing corridor has therefore
been focused upon the width of the carriageway (including provision for cyclists &
pedestrians), the junction arrangements and the design of the bascule bridge,
including pier arrangements.

Carriageway Widths

3.7.6  Notwithstanding the objective for a minimum 7.3m single carriageway, a three or four
lane crossing was investigated as part of Scheme development. However, it has been
determined that a single carriageway is preferable for the following reasons:

e As identified in Chapter 19, a single carriageway bridge is expected to be able to
manage the flow of traffic in the design year and a three or four lane crossing is
therefore not required.

e Additional land take would be required from the Port for the increased width and
the increased geometric requirements to the northern and southern junctions
would lead to other additional land take and the likely requirement for demolition
of existing property.

3.7.7 Having identified that the single carriageway central option was the preferred alignment
and solution for the Scheme, the design work progressed to developing suitable
junction arrangements at the north and the south of the Scheme where connections to
Peto Way and Waveney Drive will be respectively provided. Junction design has been
taken forward on the basis of achieving the relevant DMRB standard.

Northern Junction

3.7.8 Three junction options were considered comprising the following forms:
e A ghostisland?;
e Traffic signals; and
e A new roundabout

3.7.9 Design iterations around these three options have been subject to traffic modelling,
the results of which have indicated that only a roundabout option will provide sufficient
capacity in the design year of 2037.

3.7.10 Design iteration of several different roundabout options of different sizes and Inscribed

12 A ghost island is one that is delineated by road markings rather than kerbs
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Circle Diameter (ICD) have been considered and rejected as they either require too
much land take or they do not perform as required in meeting the RFC (see Paragraph
3.7.2).

This process has led to the development of a roundabout layout as shown in Figure
5.1 which also includes a dedicated left lane for eastward travelling traffic from Peto
way towards Rotterdam Road and Denmark Road.

Provision of the dedicated left lane removes eastbound traffic from negotiating this
roundabout, improves the capacity of the junction and reduces the size it would
otherwise need to be.

Rotterdam Road/Denmark Road Junction.

The existing roundabout at the junction of Rotterdam Road with Denmark Road has
been modelled to ascertain whether improvements are required to accommodate the
change in flow associated with the Northern Junction.

Several options were investigated including changing the layout to a ghost island, but,
following traffic modelling of the junction, the optimum solution identified was to retain
the junction as a roundabout, but to convert it to a smaller roundabout compared to its
present size.

Southern Junction
Three junction options were considered comprising the following forms:
e Aghostisland;
e Traffic signals; and
e Roundabout.

Design iterations around these three options have been subject to traffic modelling,
the results of which have indicated that only a roundabout option will provide sufficient
capacity in the design year of 2037. See Chapter 5 for more information on this
arrangement.

The Applicant has also concluded that a roundabout that meets the RFC capacity and
DMRB standards cannot fit within existing highway land and consequently the Scheme
requires land take from a number of land owners adjacent to the Southern Roundabout
to allow the highway to expand. Consideration of the land take requirements at this
location is discussed in further detail in Chapter 15: Private Assets.

Waveney Drive Access Arrangements

The Applicant has considered three options for a new junction from Waveney Drive
which connects to the retained section of Riverside Road (see Figure 3.2) which will
allow continued access to businesses as well as providing access into an allocated
development site hence addressing one of the Scheme objectives.

The Scheme provides a T-junction on Waveney Drive in the location shown on Figure
5.1. This arrangement was adopted following the consideration of the following
alternatives:
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e Option A - A road through the car park associated with the offices of Essex and
Suffolk Water;

e Option B - A road along the eastern boundary of the former Jeld Wen site; and

e Option C — A road through the former Jeld Wen site further to the west than
Option B.

Option A was discounted after discussion with the landowner (who is also likely to be
the promoter of the allocated development), who highlighted the importance of
continued current parking provision for their operations as well as their longer term
plans to extend the current building over the area in question that would have been
affected by this option. They also noted that this option would involve the need to
reposition the parking area on to adjacent land in its ownership.

Option B was discounted as it would impact on the landowners immediately to the east
of the former Jeld Wen site, both through potential land take to achieve satisfactory
visibility splays and through road safety concerns given the proximity of its own access
points. Additionally, there is utilities infrastructure that could be costly and complicated
to relocate in the south east corner of the former Jeld Wen site.

Option C has been chosen as the alignment that forms part of the Scheme due to it
being the option that best serves the Scheme, is supported by the landowner and it
being beneficial to the future development of the Jeld Wen site which is envisaged and
encouraged in the Local Plan and the Area Action Plan.

Preliminary layouts for adding signals to the Waveney Drive junction, were also
considered but were discounted due to safety issues in relation to residential property
accesses opposite the former Jeld Wen site. Traffic leaving these properties would
have become isolated between the signal stop lines and would have been unable to
see the signal heads to safely exit. It was also considered to be inappropriate to stop
the traffic on Waveney Drive in advance of the new crossing to allow priority to a minor
access road.

Durban Road

Three alternatives for Durban Road have been considered as follows:
e Remain open (current two-way flow);

e Remain open one way (entry or exit only); and

e Two way closure.

Retaining the current two way flow was discounted due to the level of traffic flows that
were forecasted after implementation through traffic modelling of the Scheme. The
geometry of the Southern Roundabout in this location also made the connection to
Durban Road non-compliant with DMRB and therefore unusable by some large
vehicles such as HGVs and coaches.

Due to the size of the Southern Roundabout, and its optimum location to connect to
Waveney Drive, the closure of Durban Road is required. The extent of the Scheme
also encroaches on private properties in this location at which land will need to be
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acquired as part of the Scheme.

A one-way entry or exit was discounted due to the potential for Durban Road to become
a ‘rat-run’ as traffic in the operational phase will be drawn to the shortest route.

Therefore, as this increase in traffic along Durban Road was considered to be
undesirable for highway capacity and safety reasons, especially given the presence of
East Point Academy approximately 600m south west of the Order limits, it was
considered that the closure of Durban Road to vehicular traffic as it junction with
Waveney Drive was required. This does lead also to a reduced flow at the Southern
Roundabout with a resulting decrease in queue lengths (see the Transport
Assessment (document reference 7.2) for further information).

Bascule Bridge Design Alternatives

Pier Arrangement

As previously stated in Table 3-10 the minimum clearance between the HAT and the
bridge deck is 12m. A width of 35m is required between the bridge piers and a width
of 32m between the fenders (see Plate 5-1), as this is the existing width of the
navigation channel within the Lake and hence will provide the least disruption to port
operations.

For a bridge of such parameters, spanning the width of Lake Lothing, a minimum of
two piers are required within the Lake and given that the bridge superstructures also
require supporting piers, consideration has been given to whether four piers in the
Lake is more appropriate than two piers.

Following investigation of the south quay wall, and particularly the excavation of the
ties and the anchor wall, and also obtaining as-built information on the north quay wall,
a two pier solution within the Lake was considered the optimum solution rather than a
four pier solution. This is primarily because the bridge piers and foundations are
located such that they will not adversely affect the quay walls. In addition, the two pier
solution offers a lower construction cost and it will result in less disturbance to the lake
bed and the potential environmental implications from disturbing a greater amount of
sediment.

Deck structure
Three different types of bridge deck have been considered;
e Steel;
e Precast (concrete structures fabricated offsite); and
e Insitu (concrete structures fabricated in position).

The precast option would not be suitable for the span over the railway due to the
engineering form requiring a thicker deck which would breach the headroom restriction
that is required by Network Rail. The steel option allows for the depth of the deck to
be reduced, but would require periodic repainting with the associated logistical
difficulties that would arise in doing so (e.g. possibly requiring possessions of the East
Suffolk Line). This option would also increase the whole life cost of the Scheme.

38



County Council Document Reference: 6.1

e S u ffo l k Lake Lothing Third Crossing
Environmental Statement

The post-tensioned deck is therefore what has been included within the Scheme as it
allows a more aesthetically pleasing curve as well as having a lower cost, and does
not have the same issues discussed in Paragraph 3.8.5.

Single lifting / dual lifting options

Included within Chapter 5 are details of the Scheme that provide for a single lifting
bascule bridge with a counterweight structure. Further information is provided in the
Design Report (document reference 7.5).

At the time of Scoping (Appendix 6A), it was envisaged that a dual lifting bascule bridge
with a simple trunnion would be progressed. However, following a comprehensive
design review, it has been concluded that a single leaf with a vertical counterweight
would result in the following which makes it a preferable option:

e the possibility of the bascule bridge being supported over (rather than under) the
deck resulting in slimmer piers and therefore less impact in the marine
environment (particularly hydromophology);

e less impact on flood risk elsewhere (by virtue of a lower volume of material in the
Lake);

e a more readily maintainable opening mechanism; and
e areduction in construction costs,

It is noteworthy that the FRA, included in Appendix 18A, identifies a reduced risk of
flooding from the Scheme compared to that associated with a dual lifting bascule
bridge as presented in the PEIR. Furthermore, the Vessel Simulation (see Appendices
15A) and the Navigation Risk Assessment (document reference 6.7) identifies similar
findings for vessel movements within Lake Lothing as a result of the Scheme compared
to the dual lifting bascule bridge.

Conclusion

The Applicant has presented within this Chapter the main alternatives that have been
considered in the development of the Scheme. This has included information on
matters of principle on whether a crossing is required, where it would be best located
and the form that the crossing would take i.e. a bridge or a tunnel. The Applicant has
also provided information on the alternative arrangements for detailed aspects of the
Scheme, including junction arrangements, the form of the bridge and the type of
opening arrangement.

Clear reasons for the choices that have been made in the development of the Scheme
have been provided by the Applicant in this chapter.
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4  The Existing Environment

4.1 Introduction

4.1.1  This Chapter provides an overview of the existing environment in the vicinity of the
Scheme. A description of the existing environment relative to each individual
environmental aspect is considered in Chapters 8 to 19 and this chapter is not meant
to repeat what is included in those chapters, but rather to identify the constraints that
are pertinent to all or some of the assessments.

4.1.2 This chapter is supported by Figures 4.1 to 4.3 that show the assets identified in this
Chapter as well as Appendix 4A. Figure 4.1 identifies the assets within and adjacent
to the Order limits that are mentioned within this chapter.

4.2 Land uses adjacent and within the Scheme boundary

4.2.1 For the purposes of presentation this chapter describes the existing environment
affected by the Scheme in three parcels; the land that lies within and adjacent to the
Scheme to the north of the Lake, the Lake itself, and the land that lies adjacent to the
Scheme to the south.

The north

4.2.2  The Scheme connects into Peto Way adjacent to the North Quay Retail Park. To the
north of the new roundabout and realigned roundabout on Denmark Road there are
residential properties, industrial and commercial facilities and a play area. The
immediate land surrounding the new roundabout is currently vacant hard standing.

4.2.3 Travelling southwards towards Lake Lothing the Scheme crosses the East Suffolk
railway line into and from Lowestoft Station and the operational Port of Lowestoft. The
land to both the east and west of the Scheme is used for port operations along the
northern quay of Lake Lothing with the grain silo building located to the east. This
building, of an approximate 50m in height, is a useful visual gauge being of similar
height to the Scheme bascule bridge (see Chapter 6) and is also clearly shown in Key
Viewpoint Locations 3, 4 and 9 (see Figures 10.8, 10.9 and 10.14). The quay to the
west of the Scheme is used for berthing wind farm service vessels.

Lake Lothing

4.2.4  Lake Lothing is operated by Associated British Ports (ABP) and ABP act as both the
landowner and operator of the Port as well as the Statutory Harbour Authority (SHA).
For the purposes of this ES, references to ABP will identify, where appropriate, whether
the assessment is focused upon impacts on their operations or their statutory duties
as Harbour Authority. The boundary of the operational Port of Lowestoft is shown on
Figure 15.1 whereas the limit of the SHA is the Mean High Spring Tide (MHST) level.

4.2.5 Within Lake Lothing itself, there is a navigation channel, and quays on both sides of
the Scheme bascule bridge. The navigation channel is used 24 hours a day by both
ABP for commercial purposes and other maritime users. Greater information on the
use of the navigation channel is provided in Chapter 15 and Chapter 16.

40



County Council Document Reference: 6.1

e S u ffo l k Lake Lothing Third Crossing
Environmental Statement

The Port of Lowestoft is important to both the employment and economic status of
Lowestoft in so far that 1,174 jobs and £79 million of revenue per annum are
attributable to the port’s operations®®. The area of the Port affected by the Scheme is
used as part of the operational Port including as access routes for large commercial
vehicles, road transportable cranes and project cargo items.

The south

The quays on the south side of Lake Lothing are presently unused for port operations,
although a quay wall is present. Nexen, a manufacturer of fork lift trucks, operates
from a building to the immediate east of the Scheme and buildings which house Suffolk
County Council and Waveney District Council operations are present to the west.

Travelling south along the Scheme, to the east is a car showroom, operated by
Motorlings whilst to the west are buildings which house office based operations of
Essex and Suffolk Water and Riverside Business Centre as well as the Waveney
registry office. There is also an existing area set aside for biodiversity enhancement
(associated with Essex and Suffolk Water’'s operations) specifically targeting the five
banded weevil wasp Cerceris quinquefasciata as shown on Figure 11.6.

To the south of the Scheme, where it connects into Waveney Drive, there are
residential houses, as well as a beauty clinic business.

Wider land uses

Beyond the Order limits of the Scheme shown in Figures 4.1 and 4.2, the predominant
land uses are dominated by urban development including transport, residential,
leisure, commercial and industrial uses. The port operations of ABP cover an area of
approximately 40 ha'* and includes both industrial and recreational uses (see Figure
15.1). There are two existing bridges that cross Lake Lothing. The A47 Bascule Bridge
at the east of Lake Lothing and Mutford Bridge to the west. These are shown on Figure
1.1.

Of particular note are the areas of vacant industrial land on the south side of Lake
Lothing, Normanston Park and Leathes Ham to the north-west and the marina to the
west of Lake Lothing.

Further afield, approximately 1.5km west of the Scheme and along Lake Lothing, lies
The Broads National Park (see Figure 10.1).

Designated Sites

The footprint of the Scheme does not lie within any designated sites at either the
national or local level, however, a number of designated sites are present within the
initial study areas defined in each environmental topic. Those that have been included
within the assessments have been summarised in Table 4-1 and Table 4-2 and shown
on Figure 4.2. Where environmental aspects are not included, there are no designated

13 Information from ABP's website

4 Information available from ABP's website.
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sites within the relevant study area.

Table 4-1 — Environmental Statutory Designations

Environmental Aspect Study area (distance from Statutory Designated sites

Scheme boundary)

Cultural Heritage (Chapter | 500m e South Lowestoft Conservation Area,;

9)
¢ 16-28 Victoria Terrace (Grade Il listed

building)

e Wellington Esplanade (Grade Il listed
building)

e Ashurst (Grade I listed building)

Townscape and Visual 3km e The Broads National Park
Impact (Chapter 10)

Nature Conservation 2km for nationally designated e Leathes’ Ham Local Nature Reserve

(Chapter 11) sites and 30km for . )
internationally designated sites e The Broads Special Area of Conservation
that were agreed with Natural (SAC)

England as being within the

scope of the assessment e Broadland Special Protection Area (SPA)

e Broadland Ramsar
e Southern North Sea candidate SAC (cSAC)
e Outer Thames Estuary SPA

e Outer Thames Estuary proposed SPA (pSPA)
Extension

e Alde-Ore Estuary SPA,;

e Benacre to Easton Bavents SPA,;

Noise and Vibration 2km » Noise Important Area 5003

(Chapter 13)
e Noise Important Area 5004

® Noise Important Area 11285

Water Environment 2km e Lake Lothing Main River

(Chapter 17)
o Kirkley Stream Main River

4.4.2 Despite Sprat’'s Water and Marshes Sites of Special Scientific Interest (SSSI) and the
Barnby Broad and Marshes SSSI lying outside of the 2km study area for nationally
designated sites, (2.1km and 5.1km respectively) they have been included in the
assessment because they are constituent parts of the Broadland SPA/Ramsar site.
This approach reflects consultation with Natural England.

4.4.3 During statutory consultation, the inclusion of Corton Cliffs SSSI was raised as a site
that should be considered given that it is closer than other designated sites that have
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been included within the scope of the assessment.

444 Corton Cliffs SSSI is a site designated for being a nationally important site from the
Pleistocene era described in Natural England's citation as a “clear sequence of two
tills with non-glacial water-lain sands between, together with a third till and associated
deposits above”.

445 As Corton Cliffs SSSI is approximately 3.5km from the Scheme Order limits, and as
there will be no direct land take, further assessment in the ES was not considered to
be necessary.

Table 4-2 — Environmental Non-Statutory Designated Sites

Environmental Aspect Study area (distance from Non-Statutory Designated site

Scheme boundary)

Nature Conservation 2km for non-statutorily » Brooke Yachts and Jeld Wen Mosaic County
(Chapter 11) designated sites Wildlife Site

 Kirkley Ham County Wildlife Site

e Outer Harbour County Wildlife Site.

4.4.6 In addition to these statutory and non-statutory sites there are two Tree Preservation
Orders (TPOSs) in place for trees within the Order limits. The location of these is shown
in Figure 4.3 although it should be noted that not all trees are now present on site and
the approximate location of the previously removed trees is also shown on Figure 4.3.

4.47 TPO number 269 is an American sweetgum liqguidambar styraciflua that is a
replacement for the original tree that was the subject of the TPO and was felled in
2005. TPO number 61 covers five individual elm trees and a sycamore, as well as an
area of four sycamore and two elm trees (shown as G1 on Figure 4.3). The citations
are included in Appendix 4A.
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Description of the Scheme

‘

5.1 Introduction
51.1
merely a summary of, or subsidiary to, this Chapter.
51.2
5.1.3

Chapter 5 is a description of the Scheme and any other descriptions in this ES are

Accompanying this chapter is Figure 5.1 which shows the Order limits for the Scheme.

The SoS in the Scoping Opinion (Appendix 6B) identified that there were seven

aspects of the Scheme during the construction and operational phase of the Scheme
that needed to be addressed within the ES (amongst other aspects identified
elsewhere in the Scoping Opinion). Furthermore, in Paragraph 2.45 of the Scoping
Opinion the SoS requested that the environmental effects of wastes to be processed
and removed from site should be addressed. For ease of reference these aspects are

identified in Table 5-1 below.

Table 5-1 — Scheme aspects

Scheme aspect

Addressed in the ES

Land use requirements

Figure 5.1 and Chapter 15

Site preparation

Paragraph 5.6.4

Construction processes and methods

Section 5.6

Transport routes

Paragraph 5.6.10

Operational requirements included the main
characteristics of the production process and the
nature and quantity of materials use, as well as waste
arisings and their disposal

Section 5.7 and Chapter 14

Maintenance activities including any potential
environmental or navigation impacts

Section 5.7 and Chapter 15

Emissions — water, air and soil pollution, noise,
vibration, light, heat, radiation.

Water — Chapter 17

Air pollution — Chapter 8

Soil pollution — Chapter 12

Noise — Chapter 13

Vibration — Chapter 13

Light — Chapter 10 and Chapter 11

Heat — Not applicable as there are no significant
emissions of heat from the Scheme in the
construction or operational phase.

Radiation — Not applicable as there are no significant

emissions of radiation or electro magnetic
frequencies.

Waste

Chapter 14: Materials
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Scheme Description

The Route

The Scheme involves the construction, operation and maintenance of a new bascule
bridge highway crossing linking the areas north and south of Lake Lothing in Lowestoft.

The Scheme would provide a new single-carriageway road crossing of Lake Lothing,
consisting of a multi-span bridge with associated approach roads, and would comprise:

e an opening bascule bridge over the Port of Lowestoft, in Lake Lothing;

e on the north side of Lake Lothing, a bridge over Network Rail's East Suffolk Line,
and a reinforced earth embankment joining that bridge, via a new roundabout
junction, to the C970 Peto Way, between Rotterdam Road and Barnards Way;
and

e on the south side of Lake Lothing, a bridge over the northern end of Riverside
Road including the existing access to commercial property (Nexen Lift Trucks)
and a reinforced earth embankment (following the alignment of Riverside Road)
joining this bridge to a new roundabout junction with the B1531 Waveney Drive.

The Scheme would be approximately 1 kilometre long and would be able to
accommodate all types of vehicular traffic as well as non-motorised users, such as
cyclists and pedestrians.

The opening bascule bridge design would allow large vessels to continue to use the
Port of Lowestoft.

A new control tower building would be located immediately to the south of Lake
Lothing, on the west side of the new highway crossing, to facilitate the operation of the
opening section of the new bascule bridge.

The Scheme would also entail:
e the following changes to the existing highway network:

e the closure of Durban Road to vehicular traffic at its junction with Waveney
Drive;

e the closure of Canning Road at its junction with Riverside Road, and the
construction of a replacement road between Riverside Road and Canning
Road to the west of the Registry Office; and

e anew access road from Waveney Drive west of Riverside Road (New Access
Road), to provide access to property at Riverside Business Park;

e improvements to Kimberley Road at its junction with Kirkley Run; and

e part-signalisation of the junction of the B1531 Victoria Road / B1531 Waveney
Drive with Kirkley Run;

e the provision of a pontoon for use by recreational vessels, located to the east
of the new highway crossing, within the Inner Harbour of Lake Lothing; and

e works to facilitate the construction, operation and maintenance of the
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Scheme, including the installation of road drainage systems; landscaping and
lighting; accommodation works for accesses to premises; the diversion and
installation of utility services; and temporary construction sites and access
routes.

5.2.7 The works required for the delivery of the Scheme are set out in Schedule 1 to the draft
DCO (document reference 3.1), where they are referred to as "the authorised works",
with their key component parts being allocated reference numbers, which correspond
to the layout of the authorised works as shown on the Works Plans (document
reference 2.4). The General Arrangement Plans (document reference 2.2) illustrate
the key features of the Scheme.

Reference Design

5.2.8 The Scheme proposals described within this ES are referred to as the Reference
Design which has been developed to a stage that is appropriate to prove both
engineering and construction feasibility and to inform the assessment within the
Environmental Statement.

Limits of Deviation

52.9 Asdiscussed in Chapter 1 the ‘Rochdale Envelope’ provides for robust environmental
assessment of NSIPs with ‘limits of deviation’ for the design parameters of the
Scheme. The limits of deviation assessed in this ES are set out in Table 5-2. The
assessments within this ES have been based upon the Reference Design that is
sufficiently developed to undertake an assessment within the parameters of the limits
of deviation (see Table 5-2).

5.2.10 The horizontal and vertical limits of deviation are set out in the draft DCO (document
reference 3.1).

Table 5-2 — Limits of Deviation

Iltem ‘ Parameters

Pier cross sectional area Pier area of 140m? +50%.

The FRA (Appendix 18A) concludes that there are no significant effects
arising from the introduction of two piers of 180m? each in Lake Lothing
or if their sizes were increased by 50%.

Cofferdams (steel piled) Two steel piled cofferdams have been assessed, although the Scheme
may be built without the need for cofferdams. These could project into
Lake Lothing to a maximum as far as the navigational channel upon
operation i.e. leaving a 32m distance for navigation at all times.

Northern roundabout Diameter The northern roundabout has an ICD of 50m and a tolerance of £5m
Inscribed Circle Diameter (ICD)

Southern roundabout Diameter (ICD) The southern roundabout has an ICD of 50m and a tolerance of £2m

Road Carriageway gradient along A maximum of 6% and a minimum of 0%.
centre line of road

Fender A minimum of 16 approach fenders, 10 in the passage, but this could be
upgraded to a complete barrier with no gaps in it along the profile
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Design Standards and Cross Section

The new crossing has been and will continue to be designed primarily using the Design
Manual for Roads and Bridges (DMRB) which has informed the limits of deviation in
Table 5-2. On the basis of the Reference Design the Scheme has been designed to
facilitate:

e Design speed of 30mph (50kph);

e Carriageway width of 7.3m (2 x 3.65m wide traffic lanes), plus associated curve
widening on tight radii and at and around the roundabouts where appropriate;

e Safety strip between the proposed footway and carriageway to the east of the
crossing and the combined footway/cycleway to the west of the crossing; and

e« Combined footway/cycleway on the east and a segregated footway and
cycleway on the west.

These elements are shown in Figure 5.1 and the General Arrangement Drawings.
Structures and Earthworks

A new bascule (lifting) bridge will be constructed to allow the passage of vessels within
Lake Lothing. When closed, the bridge will have a clearance of no less than 12m above
the Highest Astronomical Tide (HAT) level which will enable smaller boats to pass
under the bridge as shown in Plate 5-1. This 12m clearance combined with its location
west of some of the docks, means that it will have to open less frequently than the
existing A47 Bascule Bridge at the harbour entrance as discussed in greater detail in
Chapter 16. The frequency of opening will be determined through a Scheme of
operation for the Scheme Bascule Bridge which will be developed pursuant to the
DCO.

Vessel simulation modelling has been undertaken of the Scheme allowing a clear span
between the new bascule bridge piers of 35m, and a clear width of 32m between
fenders. This is shown on Plate 5-1. The vessel simulation modelling is discussed in
greater detail in Chapter 15 and in Appendix 15A. Also shown in Plate 5-1 is the infinite
air draught and the arc of the opening mechanism that is available when the bridge is
open to marine vessels. Plate 5-1 also shows the arc of the opening mechanism of
the bascule bridge.

The lifting element of the Scheme bascule bridge is designed to operate in a rolling
motion rather than pivoting upon a single point. Further information is included in the
Design Report (document reference 7.5).

The lifting mechanism of the Scheme Bascule Bridge has been designed to withstand
winds of 20m/s (approximately gale force 8).

47



S u ffo l k Lake Lothing Third Crossing
Environmental Statement

County Council Document Reference: 6.1

raised position -
60.5Tm AOD

lowered position
51.47mAOD_ - ~

Infinite air  *
draught \

A
I
1
1
1
1
' \
1
1
1
1 when open !
1
1
1
1
'

HAT (1.48mAQD)

32m between fenders

35m between piers Proposed rolling HAT - Highest Astronomical Tide
12m air draught (closed) bascule bridge LAT - Lowest Astronomical Tide
unlimited air draught (open) AOD - Above ordinance datum

Plate 5-1 — Rolling bascule mechanism
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The Scheme Bascule Bridge will require two piers within Lake Lothing.

ABP, in their capacity as Statutory Harbour Authority, has advised in their response to
the Scoping Report (Appendix 6A) that the new bridge will require a continually staffed
control tower and the Applicant has developed proposals for this to the south west of
the bridge structure as shown on the elevation plans. The control tower will incorporate:

e A bridge control room and all associated welfare facilities;

e Access to the bridge deck from ground level via a gantry to the embankment;
e Bridge plant room; and

e A sub-station.

The control tower building will provide the possibility for future access to the bridge
deck for pedestrians with access via stairs or a lift subject to appropriate development
being brought forward in the locality.

A series of fenders will be provided within the Lake to provide protection to the bridge
piers against impact from ships. Although subject to detailed design, it is anticipated
that there will be up to sixteen discrete collision protection fenders, three each located
northwest, northeast, southwest and southeast of the bridge, along with suitable pier
protection fendering within the navigation channel. The locations of these are shown
in the General Arrangement Drawings.

Geotechnical Site Investigations (Gl) on land commenced in July 2017 which has
provided information to progress the foundation design for the approaches to the
Scheme Bascule Bridge.

The quantities of material imported to site during the construction stage will depend on
the form of construction of the superstructure although for the purposes of this ES, a
set of worst case quantities have been identified in Chapter 14.

Main Junction Arrangements

Presented in Figure 5.1 are roundabout arrangements at both the north and south of
the Scheme as well as arrangements for access to existing Riverside Road properties
as shown on Figure 4.1.

The northern junction

On the northern bank, a new roundabout is proposed to be installed to the west of the
current Denmark Road roundabout to connect the Scheme with the existing localised
road network. This will also necessitate the shrinking of the existing Denmark Road
roundabout. Heading south towards Lake Lothing, the new road layout will link into the
construction of a new embankment which connects to the elevated bascule bridge,
enabling users of the crossing to span the Lake and connect into the new road layout
on the southern bank.

The southern junction

On the southern shore, the new crossing will follow the line of Riverside Road, initially
at a high level, descending to a new roundabout junction at the intersection of Riverside
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Road and Waveney Drive, west of the Motorlings showroom. The carriageway will be
widened to dual lanes in each direction between the southern roundabout and the
existing A12 Tom Crisp Way roundabout. Local roads which presently connect directly
to Riverside Road would be served from a new connection to Waveney Drive. Durban
Road will be turned into a cul-de-sac and a turning head provided at the limits of the
new southern roundabout. Access will be maintained for emergency vehicles via
dropped bollards, pedestrians and cyclists.

Access to Waveney Drive Properties

A non-signalised ‘T’ junction will be provided on Waveney Drive (See Figure 5.1) which
will provide a New Access Road into the remaining section of Riverside Road which
passes the northern access to the Waveney District Council/Suffolk County Council
Offices (see Figure 4.1).

The new connection to Canning Road will involve the relocation of the current southern
access into the existing SCC and Waveney District Council (WDC) car park.

Access to the existing Nexen site will be provided from the remaining section of
Riverside Road below the new crossing through a bridge structure.

Access to Motorlings will be via a ‘left in and left out’ junction on Waveney Drive near
the A12 roundabout. The two existing accesses from Riverside Road will be stopped
up.

Access to the existing telephone mast and land adjacent to Riverside Road will be
provided from the New Access Road connecting Riverside Road with Waveney Drive.

The vehicular access to 34 Waveney Drive will be removed.

Drainage

The drainage design is shown on Figure 5.3 and shows how drainage will be managed
within the Scheme, and is described further below. This section of the ES should be
read alongside the Drainage Strategy provided in Appendix 18B.

Scheme Bascule Bridge

On the lifting element of the Scheme bascule bridge surface water will drain to the
north of the south approaches from the centre of the Lake. Surface water will then
enter the respective drainage systems to the north or the south.

To the North of Lake Lothing

Run off from the carriageway including the bridge deck (nhorth of the opening section
of the bascule bridge) will be collected by a combined kerb drainage system to the
proposed northern junction.

North of the crossing run-off from the main carriageway and associated combined
footway/cycleway and segregated footway/cycleway will discharge into a Sustainable
Drainage System (SuDS) adjacent to the northern roundabout prior to discharge into
the Anglian Water (AW) sewer via a hydrobrake or equivalent to restrict the discharge
to a rate acceptable to the AW .

A separate storage facility will be provided between Denmark Road and the Scheme
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to store run-off from the Rotterdam Road area.

The junction area itself and the surrounding area will be served by a conventional kerb
and gully/manhole system before run-off is discharged into the proposed drainage
ponds.

To the South of Lake Lothing

The cycle and footways will drain to the carriageway. Run off from the carriageway
including the bridge deck (south of the opening section of the bascule bridge) will be
collected by a combined kerb drainage system to the proposed southern junction.

The discharge of the run-off for the main carriageway and associated footways and
combined footway/cycleway will discharge into Lake Lothing at two separate locations,
north and south of the Lake.

South of Lake Lothing a storage facility; sized to store the run-off from a 1 in 100 year
storm with a six hour duration will be provided and this will be located beneath the
bridge structure. The tank will then discharge into Lake Lothing with oil interceptors or
similar (See Chapter 17) via an existing Anglian Water surface water sewer.

South of the proposed bridge serving Nexen, the drainage run-off will be captured by
oversized pipes within the vicinity of Waveney Drive, before it is discharged into the
existing Anglian Water surface water sewer in Waveney Drive. A hydrobrake or
equivalent will be incorporated into the layout to restrict the discharge to a rate
acceptable to the appropriate drainage authority. In either scenario, this interaction
will be controlled through the provisions of the draft DCO.

Riverside Road

The proposed drainage for the new access to the Riverside Business Park will be a
conventional highways manhole and gully system. It is assumed that the new systems
will outfall into the existing drainage system which is present in Waveney Drive,
Canning Road and the remaining length of Riverside Road west of the crossing.

Other Design Elements

Lighting

The full extent of the Scheme will be lit in accordance with DMRB requirements with
lighting columns as shown in Figure 5.5. The lighting design will be further developed
during detailed design and will utilise LED luminaires with specialised optics in
proximity to the waterways to minimise obtrusive light. The final lighting design will be
approved pursuant to a DCO requirement and protective provisions for Network Rail
and ABP.

Feature lighting of the Scheme Bascule Bridge is discussed in greater detail in the
Design Report (document reference 7.5). The final feature lighting design will be
secured through the DGM (document reference 7.6) will be subject to further detailed
design in discussion with ABP and Network Rail pursuant to their protective provisions.

Technology

Technology and signalling arrangements will be provided as part of the Scheme
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consisting of CCTV monitoring, electronic signage confirming the new bascule bridge
status and associated warning signs and barrier systems. The locations of electronic
signage will be determined at detailed design pursuant to the DCO requirement for the
signage strategy.

Road Restraint

New near side road restraint will be provided for the full length of the new crossing as
required by SCC and Network Rail.

This road restraint over the railway crossing is known as an H4A batrrier, is solid, and
is a standard specification and requirement of Network Rail for all such road schemes
over their infrastructure.

Landscaping

The landscaping and public realm proposals are shown on the Landscaping Plans
(document reference 2.8 which is secured through the DCO) and allow for a variety of
native shrubs and hedgerows, amenity grassland and specimen trees in appropriate
locations. Hard landscaping in the form of steps and terraced areas will also be
provided to the east of the northern roundabout.

The landscaping proposals also allow for an area within the north of the Scheme that
is allocated for biodiversity and greater information is provided in Chapter 11.

Non-Motorised User Crossings

At the approaches to both the northern and southern roundabouts there will be
crossing points allowing both pedestrians and cyclists to cross both Denmark Road,
Peto Way and Waveney Drive. Crossing points are also proposed on Rotterdam Road
in the north, on the approach to the bascule bridge and on the new access points to
Riverside Road Business Park and Motorlings. These are shown on the General
Arrangement Drawings.

Construction

Constructability Advice

The Applicant has sought constructability advice on the approach to the construction
of the Scheme that allows parameters to be assessed within this ES.

Construction Programme

Subject to planning approval, it is anticipated construction of the Scheme would
commence in late 2019 and take approximately two years to complete.

An approximate programme, based upon a two year construction period, which shows
the main construction activities from mobilisation through to Scheme opening is shown
in Plate 5-2.
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Plate 5-2 — Preliminary construction programme showing likely timings and durations to inform the assessments

Task Mame |Duration 04 19 |D1 20 ||:|2 20 |C'3 20 |':|4'2I:| |':|1'21 |':|2'2]. |C'3 il |C'4 21 |':Il'2_" |':|2'22 |C'3 22 10432 101723 [Q2°23
Mobilisation 6 wiks 1 Mobilisation
|Bascule Bridge B0 wiks I | Bascule Bridge
-Bridge Foundation to Top of Pier 176 days I 1
| piles 12 wks py Piles
Pile Caps 12 whs | | Pile Caps
Plers 16 whks | | Piers
-Bridj-;e Deck 50 whks I 1 Bridge Deck
|southern Approach & Roundabout 101 whks | | Southern Approach & Roundabout
|Northern Approach & Roundabout 43 wks | | Morthern Approach & Roundabout
|Demobilisation 2 wiks 1| Demobilisation
-S-:_'herﬂe Opening 1wk 1 Scheme Opening
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Site Clearance

Site clearance to facilitate construction, and the establishment of construction
compounds will include the breaking of hard standing, the demolition of buildings, the
clearance of vegetation and the removal of unsuitable material. Site clearance will be
undertaken as the first stage of works for each phase as detailed in Table 5-3.

Construction compounds

Three construction compounds, that will incorporate car parking and site offices during
construction, will be required for the construction of the Scheme, and are all located
within the Order limits. These are shown in Figure 5.4 and measure 1.6, 1.2 and 2.5
hectares accordingly from north to south.

Access to these compounds will be via Denmark Road, Commercial Road and
Riverside Road when construction commences, although access to the southern
compound will be via the New Access Road following completion (see Table 5-3 for
construction phasing).

Compound areas will be restored to previous condition, unless otherwise agreed with
the land owner i.e. ABP, Network Rail and WDC.

Construction staffing and transport

In their Scoping Opinion (Appendix 6B), PINS noted that construction related traffic
and transportation impacts on the local highway network was one of the three main
potential issues that required assessment within the ES. SCC has therefore
considered the delivery profile of staff and construction materials as well as an estimate
of the number of staff likely to be employed during the construction phase to inform the
likely construction traffic movements.

An indicative profile of numbers of staff employed on site on a daily basis is therefore
included in Plate 5-3 below. As shown, the peak in staff numbers is anticipated about
a third of the way through the construction and there is anticipated to be approximately
100 full time equivalents working on site each day.
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Plate

Number of FTE

5-3 — Indicative daily employment numbers

Indicative daily employment numbers
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5.6.10 A profile of HGV movements on a weekly basis is shown in Plate 5-4 below based

5.6.11

5.6.12

upon an approximate two year construction period. For the purposes of the
assessment within this ES, it has been assumed that the split of vehicles is 50% to the
north of Lake Lothing and 50% to the south.

As shown in Plate 5-4, HGV movements peak at approximately 540 per week (or 108
per day assuming a five day week). Plate 5-4 also shows the cumulative numbers of
HGV movements that totals just over 20,000 over the Construction phase of the
Scheme. Assuming a 50/50 split of movements there will be 54 HGV movements per
week day to both the north and south of Lake Lothing at the peak of construction.

It is noteworthy, in order to provide a worst case assessment, that the information
presented in Plate 5-4 shows one-way movements associated where a one-way
movement is a single access to or egress from a site.
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Plate 5-4 ~Weekly HGV movements
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Construction Code of Practice

The Applicant’s contractor for the Scheme will be required to operate to an approved
Construction Code of Practice (CoCP) document which forms a requirement to the
DCO. As a CoCP is bespoke and individual to each contractor based upon their
methods of working, it is not possible to produce this in advance of the submission of
the DCO application. However, an ‘Interim CoCP’ that provides a clear framework and
a number of requirements for the contractor is included in Appendix 5A. This interim
CoCP forms the basis of the ‘full CoCP’ that the contractor will be responsible for
producing and obtaining the necessary approvals contained within the interim CoCP,
as is set out by the text of that document. .

The interim CoCP sets out the topic specific construction mitigation measures that the
Applicant’s contractor will have to put into place in constructing the Scheme.

Construction phasing — Local highway network

It is currently anticipated (subject to detailed design) that construction will be phased
as set out in Table 5-3.
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Table 5-3 — Construction phases of the Scheme

South of Lake Lothing

Phase Main tasks

1 Construction of the Waveney Drive junction and new road to allow access to the Riverside
Business Park.

2 Creation of an alternative route into Nexen

3 Construction of the underpass into Nexen

4 Construction of the internal roads to the Riverside Business Park

5 The construction of the approach from the proposed southern roundabout past Motorlings
and NWES'’s Riverside Business Centre.

6 Construction of the northern elements of the new southern roundabout

7 Construction of the southern elements of the new southern roundabout

North of Lake Lothing

Phase ERE S

1 The embankment to the bridge over the railway will be constructed.

2 The northern roundabout would be constructed off line without need for highway
diversions.

3 The northern roundabout is tied into Denmark Road

Construction phasing — bascule bridge elements

5.6.15 The installation of the bascule bridge and the structures on the approach is likely to
follow a process as identified in Table 5-4.

Table 5-4 — Construction phases of the Scheme bascule bridge

Phase Main tasks

Installation of cofferdams

Piling

Construction of temporary decks from north and south piers

Shuttering

Construction of the piers and fenders

Installation of the bascule bridge

Surfacing

o |N|lo|la|s|lw | N |-

Installation of the mechanical equipment

Installation of the East Suffolk Line Bridge

5.6.16 The installation of the structure over the East Suffolk Line will follow a similar process
in so far that the piling of the main pier structures will precede the shuttering. It is
presently proposed that the bridge over the East Suffolk Line, and the operational Port
will be constructed perpendicular to the main alignment with the bridge then rotated
into position.
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Construction requirements

The following measures are likely to be required at different stages during the
construction phase of the Scheme and are summarised below.

Traffic Management

Traffic Management (TM) will be required to allow existing roads to be kept open during
the construction phase and the Contractor may require lane closures and temporary
traffic lights to facilitate this. For the purposes of the assessment, it has been assumed
that traffic management will need to be in place for over a year at the southern
roundabout to divert services.

Possessions

Possessions (i.e. a closure) of the East Suffolk Line and the Navigation Channel of
Lake Lothing will be required at some point during the construction phase to facilitate
safe construction. Any possession will be with prior notice to the affected parties and
constructability advice to the Applicant that in the case of the navigation channel, the
closure would be likely to be three weeks and for the East Suffolk Line would be likely
to be overnight.

The possession of the navigation channel is required to facilitate safe construction of
the installation of the bascule bridge. For the purposes of the assessment it has been
assumed that this possession will take place for three consecutive weeks during the
summer months when recreational vessel movements in Lake Lothing are likely to be
highest. The construction of the Scheme Bascule Bridge may also require occasional
narrowing of or other restriction on use of the navigation channel where necessary to
do so to facilitate construction.

Cofferdams and temporary piers

The Scheme may be constructed with the use of cofferdams and temporary piers within
the cofferdams from both the north and south quay. Whilst it may be possible to build
the Scheme without the need for cofferdams, they have been included and assessed
to identify a worst case approach to the assessment. The worst case cofferdam
arrangement is shown in Figure 5.6 where two cofferdams are constructed; one from
each quay.

Statutory Undertaker Diversions

Discussions with the following Statutory Undertakers have taken place and will
continue during detailed design and construction, to enable the diversion or
extinguishment of services where necessary. This process will be undertaken through
the operation of the protective provisions for their benefit within the DCO. Further detail
can also be found in the Statement of Reasons (document reference 4.1). The
Statutory Undertakers consulted include:

e Anglian Water,
e British Telecommunications;

e Cadent Gas;
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e Northumbrian Water;
e UK Power Networks Holdings; and
e Virgin Media.
24 hour construction
Normal operational hours will be:
e Monday to Friday — 07:00 to 19:00; and
e Saturday — 07:00 to 13:00.

Limited 24 hour construction will be required and is considered in the assessment of
night time construction noise in Chapter 13.

Piling
Piling of foundations will be required to form the foundations of the Scheme Bascule
Bridge and its approaches. Included in Appendix 12C is an Interim Piling Risk

Assessment (PRA) that assesses the potential risks to human health and controlled
waters from piling.

This assessment has identified that piling incorporating the following is required:
e Temporary casing will be driven to a depth of 6-10m when piling on land;

e Permanent casing may be required to a depth of 2-3m when piling into the lake
bed;

Prior to the detailed design stage the assessment has identified that bored piles are
the most appropriate piling technique given the ground conditions that are present.

Boring will take place through the temporary casing by augering techniques and
progress beneath the base of the casing under the support of a dense fluid such as
bentonite to maintain a positive hydrostatic head. Once excavated to the required
depth, the concrete will be injected from the base displacing the bentonite at the
surface as the pile is formed.

Operation and Maintenance

Operation

As stated in Paragraph 5.2.13, the frequency of opening will be determined through a
scheme of operation for the Scheme Bascule Bridge which will be developed pursuant
to the DCO. However, for the purposes of the assessments within the Environmental
Statement it is been assumed that there will be no openings of the Scheme Bascule
Bridge during the AM and PM peak road traffic period.

Maintenance
Maintenance of the Scheme will be the responsibility of SCC as the highway authority
and they will maintain the Scheme for its life as appropriate. It is likely that the

maintenance regime of the bascule bridge will require the following which has informed
the assessment within this ES:
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e Flexible hose replacement on a five year basis that could require the bridge to
not lift for two to three days;

e Cylinder and pump refitting on a ten year basis that could require the bridge to
not lift for two to three days; and

e Cylinder and pump replacement on a 25 year basis that could require the bridge
to not lift for up to seven days.

It is considered that all other routine maintenance operations, including landscape
maintenance, can be undertaken without a bridge closure or the need for excessively
noisy plant or equipment.

Decommissioning

The Scheme bascule bridge will be designed to have a life of at least 120 years in
accordance with the requirements of BS EN 1990:2002.

Any decommissioning would be likely to be completed in less time than the
construction of the Scheme and whilst the Applicant have no plans to decommission
and remove the Scheme, were it to be removed, it would be likely to require a similar
degree of plant, equipment and disturbance within the navigation channel to that
predicted during construction with the processes taking place in reverse to the
construction programme.

Likewise, should the Scheme be decommissioned it will be probably be necessary to
remove by road the materials that arise from the demolition and these are likely to be
greater in frequency than those envisaged during construction given that
decommissioning would be carried out over a shorter time frame.

However, given that the Applicant has no plans to decommission the scheme, and as
the environmental constraints in the mid-22"* Century cannot be reasonably predicted,
further consideration of decommissioning is not considered appropriate, although
Chapter 14 provides information the nature of the materials to be used in construction
and their suitability.
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6 Scoping and Introduction to Environmental

Assessments

6.1 Introduction

6.1.1 Regulation 8 of the 2009 Regulations makes provision for an applicant to request a
scoping opinion from the relevant authority.

6.1.2  As noted earlier in Paragraph 1.2.6, an EIA Scoping Report was submitted to PINS in
February 2017 which provided an outline approach for the identification and
assessment of likely significant effects for each of the identified environmental aspects
within the Scoping Report. A copy of this Scoping Report is included as Appendix 6A.

6.1.3 On7 April 2017, PINS, on behalf of the Secretary of State (SoS) provided their Scoping
Opinion to the Applicant and this Scoping Opinion is included as Appendix 7B.

6.1.4 The executive summary to the Scoping Opinion identified the main potential issues to
be considered within the ES to be:

e Impacts on designated ecological sites and their features;
e Impacts as a result of mobilisation of contaminants and sediments; and
e Construction traffic and transportation impacts on the local highway network.

6.1.5  These three main potential issues have been addressed individually in this Chapter in
Paragraphs 6.2.2 to 6.2.11.

6.1.6  This chapter provides an introduction to the scope of each assessment that has
presented within Chapters 8 to 20 that has been included within this ES. It details the
main scope of the assessment within each chapter and how through scoping, S42
consultation and further consultation with stakeholders the assessment has been
refined and progressed.

6.1.7 Included in Appendix 6C is a matrix of all pertinent environmental comments by
consultees that were made at the scoping stage in relation to the issues above and all
other environmental issues. This matrix includes reference to where in the ES the
comments of the consultees have been addressed within this ES. Responses to the
S42 consultation that are not environmental in nature are addressed in the
Consultation Report (document reference 5.1) and its associated appendices
(document reference 5.2).

6.1.8  This Chapter also introduces common themes within the environmental assessments
that have been undertaken and to present how the scope has been informed through
scoping and consultation.

Transboundary Effects

6.1.9 The Scoping Opinion (Appendix 6B), notes in paragraph 4.42 that the ES should
identify whether the Scheme has the potential for significant transboundary impacts
and, if so, what these are and which EEA states would be affected.

6.1.10 However, on 18 July 2017 the SoS published a screening of the Scheme against
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whether significant transboundary effects were likely. This screening was undertaken
by PINS on behalf of the SoS and concluded that the Scheme was not likely to have a
significant effect on the environment in another European Economic Area (EEA) state.

Further to the assessments within this ES, no additional information has been identified
warrants any further revision to this Transboundary Effects assessment.

Main Potential Issues

As discussed in Paragraph 6.1.4, the SoS drew attention to three main potential issues
associated with the construction and operation of the Scheme. These are as follows:

Impacts on designated ecological sites and their features

Sites designated for their ecological interest have been identified in Table 4-1, and
assessed in both Chapter 11 and the HRA Report (document reference 6.5). The sites
that have been considered were proposed within the Scoping Report (Appendix 6A)
and following comment from Natural England, two additional Special Protection Areas
(SPA), namely Alde-Ore Estuary SPA and Benacre to Easton Bavents SPA, were
added to the assessment.

The HRA Report has considered how the Scheme could impact upon the habitats and
species for which these sites are designated.

Impacts as a result of mobilisation of contaminants and sediments

The assessment within the ES has included an assessment of the sediment within
Lake Lothing and whether it is contaminated in nature and therefore suitable for
offshore disposal (see Chapter 12 and Appendix 12B). This assessment should be
read in conjunction with the assessment in Chapter 17 where the findings of the
Sediment Transport Assessment are presented.

The Sediment Transport Assessment (see Appendix 17C) has been undertaken to
assess how the Scheme will alter the movement of sediment in Lake Lothing and to
identify if there is a greater mobilisation of sediment as a result.

Construction traffic and transportation impacts on the local highway network

The Applicant obtained constructability advice, see Paragraph 5.6.1 which identified
the profile of construction vehicles accessing the Scheme. This identified a peak of
108 HGVs per day, as a two way movement!® with the movements split between three
construction compounds as shown in Figure 5.4. It is therefore highly unlikely that
these 108 HGV movements will be along a single access road and as this is the
identified peak in movements, it can be considered to be a worst case because it will
only have a duration of one week during the approximate two year construction period.

The assessments have assumed that the 108 HGVs will be split with 50% accessing
the southern compound on the south of Lake Lothing, and the remaining 50%
accessing the northern compounds. The northern compounds have been considered
together because, as a worst case assessment, access to both will be via Station
Square.

Assuming this 50/50 split of HGVs, 54 two way movements a day at the peak of
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construction is the assumed movements of HGVs through Station Square and along
Waveney Drive. As the construction hours for the Scheme will be from 07:00 to 09:00,
a twelve hour day, this equates to fewer than five HGV movements per hour. For the
purposes of this calculation, it has been assumed that no HGV deliveries are made on
a Saturday.

Traffic data from the SATURN model (see Paragraph 19.3.5) has identified a flow of
approximately 8500 vehicles per day using Waveney drive of which approximately
1.5%, or 127, are HGVs. Given that the peak number of HGVs that are likely to access
the southern compound is 54, and this is for a very limited period of the construction,
it is unlikely that there will be significant effects arising from construction related traffic.

The individual topic chapters, where relevant, identify the guidance that has been
utilised in scoping out detailed study of construction traffic movements and further to
Paragraph 3.114 of the Scoping Opinion (Appendix 6B), a Construction Transport
Management Plan (CTMP) is therefore not considered to be necessary.

Wither regard to transportation impacts on the local highway network in the operational
phase of the Scheme, this has been considered in detail in Chapter 19 and the change
in air quality and noise associated with this change in traffic is considered in Chapters
8 and 13 respectively.

Environmental Aspects

Following receipt of the Scoping Opinion, the following surveys and assessments,
described in the following sections, are included in the ES. Further detail on the scope
and the aspects of each assessment that has been scoped out following further study
and consultation is described.

Air Quality

The assessment upon air quality has focused on the following assessments in line with
guidance within the Design Manual for Roads and Bridges (DMRB):

e nuisance associated with dust arising from construction activity;

e potential impacts on local air quality associated with construction vehicle
movements on the local road network during construction of the Scheme;

e potential impacts on local air quality associated with changes in concentrations
of traffic-related pollutants, where the introduction of the Scheme will have an
effect on the volumes of traffic and the patterns and characteristics of use within
the local road network; and

e potential impacts on regional emissions associated with changes in volumes of
traffic and the patterns and characteristics of use within the local road network.

The assessments above were presented in the Scoping Report and were agreed as
an appropriate scope for the assessment with Waveney District Council (WDC). WDC
were also present for the first air quality monitoring visit where appropriate locations
for the diffusion tubes were agreed and placed on site.

In their response to the Scoping Report, Public Health England (PHE) identified
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generic areas of scope that they considered to be appropriate for all Environmental
Statements that accompany NSIP applications. Notwithstanding that not all of these
suggestions were applicable to the Scheme, PHE had also requested that emissions
to air should take account of, the following:

e “should include consideration of impacts on existing areas of poor air quality e.g.
existing or proposed local authority Air Quality Management Areas (AQMAS)

e Should include modelling using appropriate meteorological data (i.e. come from
the nearest suitable meteorological station and include a range of years and
worst case conditions); and

e should include modelling taking into account local topography.”

With regard to the first bullet, the assessment has considered areas of poor air quality,
and has identified that no AQMAs are present within the study area.

With regard to using appropriate meteorological data, hourly sequential met data from
the closest meteorological site with adequate data capture to enable dispersal
modelling has been incorporated in the air quality modelling process. The best
available data obtained from meteorological data specialists at ADM Ltd incorporated
data from Weybourne situated 67 km north-west of the Scheme, with cloud data from
Norwich Airport which is situated 38 km north-west from the Scheme so is considered
to be more representative. Weybourne was selected as being representative of coastal
wind conditions whereas data from the closer observation station at Norwich Airport
would not reflect the coastal conditions of Lowestoft. Following Defra guidance a year
as close as possible to the background pollution (i.e. monitoring) and emissions data
was used. 2016 data was therefore used as a year of completed measurements is
required for input to the air quality model meteorological measurements.

With regard to modelling using local topography, the ADMS Roads model (see
Paragraph 8.3.30) can take into account topography through the use of a terrain file in
the setup of the model. Sensitivity testing was conducted using this input to together
with a varied surface roughness input that lowered the surface roughness over the sea
however it considerably lengthened the run time of the models and did not produce
worst case results, Therefore the settings that have been used, as detailed in Table 1-
1 of Appendix 8B are considered worst case based upon sensitivity testing.

Cultural Heritage

Volume 11, Section 3, Part 2 (HA208/07) of the DMRB sub-divides cultural heritage
into three areas of interest for the purposes of undertaking and presenting
assessments for major road schemes; archaeology, built heritage and historic
landscapes and these three aspects have been assessed accordingly within Chapter
9.

The scope of the assessment has included the following key agreements and
clarifications through ongoing consultation.

Geo-archaeological investigations have been agreed with HE to be a requirement to
the DCO rather than being included within the assessment within the ES. The scope
of this geo-archaeological investigation is included in Appendix 9F.
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Similarly, within Appendix 9F are proposals for intrusive investigations prior to ground
clearance at the start of construction of the Scheme. The need for such investigations
has been discussed and agreed with Suffolk County Council Archaeological Service.

The assessment upon built heritage has made use of the photomontages (see Figures
10.6 to 10.20). Prior to the assessment the locations of these photomontages was
agreed with Historic England.

Townscape and Visual Impact

The assessment upon Townscape and Visual Impacts has focused on two areas of
potential impact, namely, impacts on townscape character and visual impacts.

In discussion with WDC and SCC in advance of the scoping stage it was agreed that
the approach to the assessment should follow the guidance provided in Guidelines for
Landscape and Visual Impact Assessment (3™ Edition) with a 3km radius around the
Order limits.

Prior to the assessment upon townscape character, the baseline townscape character
was agreed with WDC and SCC as appropriate and representative.

With regard to visual impacts, similarly to the assessment upon cultural heritage, the
location of the photomontages was agreed with SCC and WDC. Furthermore it was
agreed that the information to be presented was to be the Scheme when the bridge is
closed i.e. open to traffic, with the Scheme when open shown in red outline.

It is of note that the ZTV and the photomontages in Figures 10.6 to 10.20 are based
upon the reference design (see Paragraph 5.2.8) although the assessment in this
chapter is unaltered should the limits of deviation in Table 5-2 be required.

Nature Conservation

The assessment upon Nature Conservation has focused upon impacts upon sites
designated for their ecological value and impacts upon protected species and habitats
that may be affected by the Scheme.

The scope of the assessment has been informed through consultation with both SCC
and Natural England to clarify aspects of the assessment following the scoping and
consultation phases as well as to advise and discuss emerging conclusions.

The Applicant has met and discussed the findings of the species specific surveys with
the nature conservation officer of SCC and based upon the outcome, additional
surveys were incorporated into the assessment. As identified in Chapter 11 it was
agreed with SCC that the surveys were appropriate to identify the nature of the impact
from the Scheme.

Discussions with Natural England have taken place to clarify their expectations for a
Phase 2 habitat survey given their advice at the scoping stage for one to be
undertaken. Natural England did not identify a particular threshold or indicator for
when a Phase 2 survey would be appropriate but did identify that it was a matter of
professional judgement.

Included within Appendix 11G is a benthic survey report the scope of which was
discussed with MMO and EA and amended as appropriate. Reference samples for
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benthic ecology were recommended by the EA, and were taken during sampling but
in light of the conclusions of the sediment transport assessment (Appendix 17C) these
have not been assessed.

Prior to undertaking fish trawl surveys, the EA were consulted on whether they had
baseline data with regard to fish in Lake Lothing, but none was available.

Geology, Soils and Contamination

The assessment upon geology, soils and contamination has been informed by a Desk
Study that was presented at both the Scoping and S42 Consultation stages. This has
helped to identify a programme of ground investigation

The Applicant has consulted with Waveney District Council in their capacity as both
land owner and planning authority and they have supplied relevant information on
previous ground investigations that have taken place within the Order limits. This has
aided the assessment through further clarifying the baseline environment.

With regard to the need for disposal of sediment from Lake Lothing during the
construction phase of the Scheme, the Applicant has agreed with the MMO that
dredged sediment can be disposed of offshore, but will be subject to further testing at
a suitable laboratory approved by MMO.

Noise and Vibration

The assessment upon noise and vibration has involved the assessment of the change
in noise and vibration in both the construction and operational phases of the Scheme.

Baseline noise monitoring has been undertaken at six locations around the Order limits
of the Scheme. These locations were agreed with Waveney District Council as suitably
representative of the nearest noise sensitive receptors to any construction works that
will take place.

The Applicant has also included an assessment of the change in noise at businesses
within and adjacent to the Order limits of the Scheme following a request to do so at
consultation.

Materials

An assessment upon material usage, their embedded carbon emissions and waste
generation from the construction of the Scheme was proposed in the Scoping Report
as suitable to be scoped out due to the negligible impacts predicted. However,
following the Secretary of State’s recommendation in the Scoping Opinion, a materials
assessment has been included within the ES.

A materials assessment is dependent upon a reference design upon which to base the
assessment of material usage and carbon emissions. Waste generation has been
informed by the ground investigation.

The Applicant has consulted with the waste management departments of Suffolk
County Council and Norfolk County Council with regard to information on operational
landfills within their planning jurisdiction.

An assessment of material usage and waste generation during the maintenance of the
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Scheme in the operational phase has been scoped out of the assessment because the
nature of materials usage and waste generation from highway maintenance are not
likely to be significant.

Private Assets

The assessment upon Private Assets has focused upon the impacts that the Scheme
would have upon businesses and land uses within the Order limits.

To aid the assessment process the Applicant has engaged with ABP and land owners
and businesses within the Order limits to further understand the nature of their
operations and how the Scheme would impact upon them.

To further understand the needs of users of Lake Lothing, the Applicant has instigated
a Navigation Working Group which has advised on the nature of the interests and how
the Scheme could impact upon them.

Socio Economics Including Recreation

The socio-economic including recreation assessment within the ES has focused on
the effects upon recreational users of Lake Lothing as well as the effects of the Scheme
upon employment, the demand for temporary accommodation from construction
workers, the change in access to the town centre of Lowestoft and the change in
access for users of the local and strategic road network and how this can have a
consequential effect on tourism.

The assessment has been based upon a variety of sources which are identified in the
chapter, as well as a survey of vessels using Lake Lothing which was undertaken by
the Applicant and is presented in greater detail in Appendix 15A.

Road Drainage and the Water Environment

The assessment has focused upon the impacts of the Scheme, during both the
construction and operational phase, upon the water environment, principally Lake
Lothing.

The assessment has utilised DMRB assessment methodologies including the
HAWRAT (see 17.3.8) spreadsheet tool for assessing the impacts of highway runoff
upon a receiving watercourse. Through consultation with the EA, the Applicant has
agreed that the use of HAWRAT is an appropriate tool for a saline receiving
watercourse such as Lake Lothing.

Flood Risk

The scope of the Flood Risk Assessment (FRA) has been subject to further
consultation and review by the Environment Agency prior to submission of the DCO
application. This has included a review of the model files upon which the assessment
is based to agree appropriate input parameters to the EA’s satisfaction. The FRA
included in Appendix 18A has been updated in light of the EA’s comments and the
Hydraulic Modelling Report (appended to the FRA) clarifies how the comments have
been incorporated.

The model that has been used within the assessment that CH2M have utilised for the
Lowestoft Tidal Barrier (see Paragraph 20.4.1) was reviewed to identify whether it was
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suitable for use in the assessment. However, as it had been developed for a different
purpose it did not meet the requirements of the assessment and a bespoke hydraulic
model has been built to determine the impact of the Scheme on flood risk.

Traffic and Transport

The assessment upon traffic and transport has two key aspects: the impacts that the
Scheme will have on road junction capacity within Lowestoft, and the impacts upon
road users as identified in the IEMA Guidelines (see Paragraph 19.1.2) for assessment
of transport effects.

The assessment upon junction capacity is an assessment that draws upon the findings
of the Transport Assessment (document reference 7.2) which has been subject to
consultation with the Highways Authority (Suffolk County Council) to agree the scope
of the assessment and the junctions that were to be assessed.

With regard to 'Effects on All Travellers’ the Applicant has noted the Secretary of
State’s recommendation in the Scoping Opinion that a single assessment of
overlapping themes related to traffic and transport is provided in the ES.

Cumulative Impacts

Cumulative impacts have been identified within a discrete chapter (Chapter 20) and
not within the topic chapters following a request from the SoS in the Scoping Opinion
(Paragraph 3.18) for this to be provided consistently in the ES.

The assessment has been informed by PINS Advice Note 9 and PINS Advice Note 17
and the projects that have been considered in cumulation with the Scheme have been
previously presented to SCC and WDC at the scoping stage (Appendix 6A) although
since the Scoping Opinion was published the Local Development Order (LDO) that
was included within the scope has expired and has therefore not been considered
further. In addition, the proposed Great Yarmouth Third River Crossing (GYTRC) has
been included and further information that has become available on the Brooke Yachts
and Jeld Wen development has been incorporated into the assessment.

In response to the request for a scoping opinion, Suffolk County Council (SCC) and
Waveney District Council (WDC), agreed the Applicant's list but advised that the
“‘recent retail planning permission on Rotterdam Road” should be considered although
no extant retail permission can be identified and this has therefore not been included
within the assessment.

Therefore, to address PINS request for the list of developments to be agreed with the
local authority, it can be confirmed that the same projects that were proposed at the
scoping stage have been considered with the exception of those that are not now
applicable and additionally now includes the GYTRC which did not have suitable
information available at the scoping stage or for inclusion in the PEIR.

Synergistic impacts are considered in the relevant topic chapters, particularly ecology,
and are also considered in Chapter 20.

Format of the Assessments

A common format has been adopted for the reporting of the assessments undertaken
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for each of the environmental aspects investigated in Chapters 8 to 20 of this ES,
utilising the structure set out below.

Scope of the Assessment

6.4.2 Each assessment presented in Chapters 8 to 20 describes the potential impacts
identified during scoping, specific to the aspect reported in the chapter. It explains the
nature of the potential impacts, the specific assessments considered appropriate,
extent of the study area for each of the assessments and where appropriate, the
timescales considered.

Study Areas

6.4.3 The extent of the study area for the assessments varies according to the specific
assessment. They have been determined in light of an initial review of the relationship
of the Scheme to sensitive receptors (people, environmental features or fauna as
defined by that topic area) and the likelihood of consequential impacts. In some cases,
the spatial extent has been agreed with the relevant consultees and, where this is the
case, details are provided in the relevant assessment chapter. For some assessments,
the study area is relatively localised to the proposed alignment. For others it may
extend out to the surrounding road network, along watercourses or include more
distant communities and environmentally sensitive areas. The extent of the study area
for each assessment is described in each assessment chapter and summarised below
in Table 6-1.

Table 6-1 — Study areas within the assessment

Environmental Aspect = Sub-Topic Study Area
Air Quality Construction 350m from dust generating activities.
Operation 200m from roads due to experience a change

in traffic as per Design Manual for Roads and
Bridges (DMRB) criteria.

Cultural Heritage Construction and operation 500m from the Scheme and as identified from
the Zone of Theoretical Visibility

Townscape Townscape character A 3km radius around the Scheme.

Visual impact The Zone of Theoretical Visibility (ZTV) has
been calculated using computer software.
Figures 10.2-10.4 show an indicative area
where the Scheme will be visible in part.

Nature Conservation Main study area A 500m radius around the Scheme that
considers habitats and species that may be
affected.

Broad study area A 2km radius to identify locally and nationally

designated sites.

Extended study area A 30km radius to identify internationally
designated sites.

Geology and Soils Contamination The Order limits.

Noise and Vibration Construction 350m from noise generating activities.
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Environmental Aspect

Sub-Topic

Operation

Study Area

600m from roads due to experience a change
in traffic as per DMRB criteria.

Private Assets

Construction and operation

The Order limits and adjoining land parcels

Socio-economics and
recreation

Construction and operation

The area administered by Waveney District
Council and Great Yarmouth Borough Council.

Road Drainage and the
Water Environment

WFD surface waters

2km buffer from the Scheme boundary.

WFD groundwaters

1km buffer from the Scheme boundary.

Tidal regime

The extent of Lake Lothing between Mutford
Lock and the A47 Bascule Bridge.

Flood Risk

Flood risk assessment

The study area for the flood risk assessment is

based upon the extent of flooding in the
1:1000 year flood event, plus climate change.

Traffic and Transport

Junction capacity Determined based upon the junctions that are

affected through a change in traffic flow.

Cumulative Impacts N/A

As established through CEA Stage 1 (see
Chapter 20).

6.4.4

As stated in the Scoping Opinion, the study areas that are adopted in the assessment
should be agreed with relevant consultees and the Applicant provided details of these
study areas within the PEIR for their consideration. Where an emerging assessment,
or a comment form a consultee has amended the study area proposed, this has been
identified in the chapter.

Timescales

6.4.5

6.4.6

Similarly, the timescales adopted for the assessments vary according to the
environmental aspect being considered. For environmental aspects related to traffic
(i.e. noise and air quality), the DMRB guidance calls for an assessment based on
predicted changes during construction, as the Scheme would be opened to use (the
Opening Year) and 15 years subsequent to the Opening Year (the Design Year). The
latter represents the period adopted for forecasting the volumes of traffic using the
road and within parts of the wider road network as the basis for designing the Scheme.
The specific timescale for each assessment is described in each assessment chapter.

The adopted Opening and Design Years for the Scheme are 2022 and 2037
respectively.

Directives, Regulations and Relevant Policy

6.4.7

Each Chapter identifies directives, regulations and policies which have informed the
conduct of the assessments, with particular reference to the NPS for National Networks
(NNNPS). It is noteworthy that not all chapters will have directives or regulations that
are pertinent to informing the assessment within that chapter. However, to maintain
consistency across each ES chapter, the heading is kept consistent.

Methods of Assessment and determination of impacts

6.4.8

Each Chapter details the methods of assessment adopted for the various
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assessments. It explains the nature of the data relied on and the surveys, models and
calculations used and undertaken to validate:

e the baseline environment with particular reference to environmental resources and
receptors; and

e predicted impacts associated with the introduction of the Scheme into the baseline
environment with embedded mitigation included.

There is an explanation of the quantitative and qualitative criteria adopted to evaluate
impacts and determine the order of beneficial and adverse impacts. Methodologies
are predominantly sourced from the DMRB, except where clearly identified in each
individual chapter. This is an appropriate approach because the Scheme is a highways
project and the DMRB is the national standard for such developments.

The SoS in the Scoping Opinion advised “that the overarching methodology and
criteria used for the EIA should be described in a discrete ES chapter, and any
departure from that should be described in individual topic chapters as appropriate”.

A common methodology for the determination of significant effects was included as
Table 7-2 of the PEIR and the Applicant requested consultation responses on the
appropriateness of this approach. Following the completion of assessments within this
ES, it has been determined that individual chapter and topic specific assessment
criteria have been used instead because it was considered that the common
methodology did not address the requirements of the assessments and a bespoke
approach was more appropriate. These criteria have been developed from relevant
guidance for the topic areas.

With regard to the determination of whether a significant effect will occur, unless
otherwise stated in the individual assessment, a significant effect is deemed to occur
when a moderate or greater impact (either positive or negative) is identified.

Baseline Environment

This section includes a description of the context, key components, characteristics and
status of the baseline environment relevant to the environmental aspect discussed
within the chapter and with specific consideration to the potential impacts being
assessed.

Predicted Impacts

This section describes the predicted impacts in accordance with the criteria detailed in
the methods of assessment. The assessment considers likely (and worst case as
appropriate) impacts during construction and once the Scheme is operational.

Impacts comprise identifiable changes in the existing environment (the baseline
environment) which would occur or be likely to occur as a consequence of
implementation of the Scheme (e.g. the loss of a habitat or the pollution of a
watercourse). Impacts are described in the form of ratings (thresholds) appropriate to
the nature of the environmental aspect and in accordance with accepted terminology
where standardised methodologies are used.
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Impacts may be direct (e.g. the loss of a habitat to accommodate the Scheme) or
indirect (e.g. pollution downstream arising from silt deposition during earthworks). They
may be short-term / temporary (e.g. dust associated with construction) medium-term
(e.g. the loss of vegetation prior to re-establishment) or long-term / permanent (e.qg.
improvement in local air quality). They may be beneficial (e.g. reduction in noise levels)
or adverse (e.g. loss of a private asset).

The prediction of impacts has been based on:

e the known or likely presence of environmental receptors / resources;

e the environmental value of the resources / receptors, as determined through their
designated status along with qualitative criteria such as rarity, status and
condition;

e the vulnerability or sensitivity of affected resources;
e the number and sensitivity of affected receptors;

e the extent, nature and duration of physical change resulting from the construction
or operation of the Scheme;

e the ability of the resource / receptor to respond to change; and

e the adaptability, and thus effectiveness, of the resource / receptor to controlled
change (i.e. mitigation).

In the context of a road scheme, such as Lake Lothing, a number of mitigation
measures that reduce the impact of the Scheme upon the environment have been
included. The definition used to describe embedded mitigation is mitigation that is
provided because it is integral to the bridge and the road structure and therefore the
assessment of impacts is undertaken and presented following the embedded
mitigation. Each Chapter identifies the embedded mitigation that is included within the
Scheme design that is appropriate to the assessment in question.

All of the assessments are based on comparisons between the environment at the
assessment stage prior to the construction of the Scheme and the predicted
environment, assuming the Scheme is built and mitigation has been successfully
implemented.

Further Mitigation and Residual Effects

The principles adopted during the identification of mitigation measures is one of
avoidance if possible, reduction where avoidance cannot be achieved or compensation
where reduction cannot be achieved or would not achieve practicable levels of
mitigation.

Further mitigation differs from embedded mitigation insofar that it is defined in this
assessment as being additional measures that are required because of the Scheme
being in this location and because of its particular environmental sensitivities. In the
assessment chapters, further mitigation is identified and presented in this part of the
Chapter. lItis clearly distinguished from embedded mitigation.
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Where mitigation measures have been discussed and agreed with statutory
consultees, this is clearly stated within the relevant chapter. Commentary is also
provided, where applicable, on how mitigation requirements will be secured.

Ongoing monitoring measures are also identified where the assessment has identified
that it would be appropriate to include monitoring of significant effects.

Conclusion

This section describes which, if any, of the impacts are predicted to have a significant
environmental effect. It describes the nature of any such effects and their geographic
influence of the predicted effect such as local or national.

Where it is considered to be beneficial to do so for the purposes of clarity and
understanding, conclusions have been tabulated within each chapter, as
recommended by the SoS in the Scoping Opinion in paragraph 3.16.

Cumulative and synergistic effects

Whilst, as discussed above, cumulative effects are not included as a distinct section in
each chapter, synergistic impacts have been addressed within chapters as and where
appropriate to do so and are also considered in Chapter 20. This is to ensure that the
ES considers the inter-relationship between factors, for example the effects of air
guality upon ecological assets.
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7 Consultation

7.1 Introduction

7.1.1 This Chapter details the consultation that has been undertaken prior to the submission
of the DCO application for the Scheme and how consultees have been identified and
their feedback incorporated within the assessments.

7.1.2 The main details of the consultation are included within the Consultation Report
(document reference 5.1) and this Chapter is intended to provide a summary of the
elements that are pertinent to the environmental assessments that are contained in
the ES.

7.1.3  Section 50 of the Planning Act (2008) (as amended) requires applicants to have regard
to guidance for pre-application consultation. PINS Advice Note 3, (see Paragraph
1.2.18) details the SoS advice on the approach to consultation as part of the EIA
process. The Department for Communities and Local Government (DCLG) Planning
Act 2008: Guidance on the pre-application process has also been followed during non-
statutory and statutory consultation.

7.1.4 As detailed in Chapter 6, the Applicant prepared a Scoping Report for formal
consultation on the scope of the ES.

7.1.5 In addition to the formal and statutory consultation, and in line with best practice,
ongoing engagement with relevant parties with regard to particular matters of
agreement or disagreement has been undertaken. Where appropriate, this has been
detailed within the relevant assessments.

7.2 Non-statutory Consultation
Consultation undertaken

7.2.1  The following organisations were contacted or consulted prior to submission of the
Scoping Report (Appendix 6A) and consultation and engagement has been ongoing
since then in order to gather further information regarding the environmental baseline,
environmental constraints, mitigation measures and other considerations:

e The Planning Inspectorate (PINS);

e Suffolk County Council (SCC) planning department;

e SCC Archaeology Officer;

e SCC Landscape Officer;

e SCC Senior Ecologist;

e Waveney District Council (WDC) planning department;
e WDC Landscape Officer;

e WDC Environmental Health;

e Natural England;

74



e S u ffo I k Lake Lothing Third Crossing
Environmental Statement

County Council Document Reference: 6.1

Environment Agency;

Highways England,;

Associated British Ports (ABP);

Network Rail;

Anglian Water;

UK Power Networks (UKPN);

National Grid;

Marine Management Organisation (MMO); and

Historic England.

In addition to those above the following responded to the Scoping Report (Appendix

6A);

Civil Aviation Authority;

Great Yarmouth Borough Council;
Health and Safety Executive;
National Air Traffic Services;
Norfolk County Council;

Public Health England;

Royal Mail;

Suffolk Coastal District Council;
Suffolk Fire and Rescue; and

Trinity House.

Appendix 2 of the Scoping Opinion (Appendix 6B) lists all consultees that were
consulted by PINS on the Scoping Report (Appendix 6A). This list includes those
consultees that did not respond to the Scoping Report.

Statutory Consultation

Pre-application statutory consultation

The Planning Act 2008 (as amended) requires applicants for NSIPs (see Chapter 1) to
undertake pre-application consultation as follows:

Section 42 consultation with statutory consultees (e.g. Natural England,
Environment Agency, Historic England), host and neighbouring local authorities
at district, county and unitary level (namely Suffolk County Council, Waveney
District Council, Suffolk Coastal District Council, Great Yarmouth Borough
Council Mid Suffolk District Council, South Norfolk District Council, The Broads
Authority, Cambridgeshire County Council, Essex County Council and Norfolk
County Council); landowners, leases, tenants or occupiers or those with an
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interest within land or with the power to sell and convey or release the land within
the Order limits for the Scheme, and those persons eligible to make a relevant
claim for compensation under section 44 of the Planning Act 2008 (as explained
below);

e Section 47 consultation with the local community which should be in accordance
with a Statement of Community Consultation (SoCC) developed in consultation
with the host local authorities Waveney District Council and Suffolk County
Council. The SoCC was also sent to the Broads Authority, South Norfolk Council,
Great Yarmouth Borough Council and Norfolk County Council (as near
neighbours) asking for comments

e Section 48 publicity of the application (i.e. press advertisements).

The Section 42, 47 and 48 consultations for the Scheme ran concurrently from 4
September 2017 to 23 October 2017; a total of 50 days. Information about the Scheme
was available on Suffolk County Council’'s website, at a number locations in the area
(e.g. local libraries) and a series of consultation events were scheduled as detailed in
the Consultation Report (document reference 5.1).

Preliminary Environmental Information (PEI) in the form of Preliminary Environmental
Information Report (PEIR) accompanied this consultation.

Section 42 Consultation

Section 42 of the Planning Act specifies the parties that the Applicant must consult
during consultation and a full list of the Section 42 consultees that were consulted is
included in the Consultation Report (document reference 5.1).

A full list of Section 42 (1)(a-c) consultees is included in Appendix 5 of the Consultation
Report (document reference 5.1). This identifies the bodies prescribed in the table in
Schedule 1 of the Infrastructure Planning (Applications: Prescribed Forms and
Procedures) Regulations 2009, which the Planning Inspectorate will notify or consult
in accordance with the EIA Regulations. In addition the Appendix identifies the bodies
which the Planning Inspectorate and the Applicant interprets to fall within the category
of ‘relevant statutory undertakers’ and those who are not defined as consultation
bodies under the EIA Regulations, but are considered under Regulation 9 of those
regulations by the Planning Inspectorate to have relevant functions and responsibilities
which are akin to other consultation bodies.

Statutory Consultees

As presented in the Scoping Opinion (Appendix 6B), and in accordance with
Regulation 9 of the EIA regulations, a number of statutory consultees were consulted
upon the scope of the assessments within this Environmental Statement.

The Applicant subsequently consulted these statutory consultees during the
Consultation and has incorporated their responses within the assessment as
appropriate. The Consultation Report (document reference 5.1) and its corresponding
appendices (document reference 5.2) identifies how these responses have been
addressed.
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Landowners

Section 42(1)(d) requires the Applicant to consult each person who is within one or
more of the categories set out in section 44 of the Planning Act 2008. This includes
those have an interest in properties within the Order limits (as expressed at statutory
consultation), but also those outside those limits who can make a relevant claim for
compensation due to the impacts of the Scheme.

A relevant claim under the Planning Act 2008 is one able to be made under Part 1 of
the Land Compensation Act 1973; section 10 of the Compulsory Purchase Act 1965
and/or section 152(3) of the Planning Act 2008.

The Applicant defined an area 300m from the centreline of the proposed alignment for
the land referencing extents ‘the referencing limits’. In addition, all properties adjacent
to Lake Lothing between the A47 Bascule Bridge and Mutford Bridge were also
included in the referencing limits. It was anticipated that the extent of the 300m
referencing limits would be sufficient to include all Category 3 persons i.e. who may
have a relevant claim for compensation under Part 1 of the Land Compensation Act
1973, compensation for depreciation of land value by physical factors caused by the
use of the Scheme. These include:

e Noise;

e Vibration;
e Smell;

e Fumes;

e Smoke;

e Artificial lighting; and
e Discharge of any solid or liquid substance onto land.

It was also anticipated that the extent of the 300m referencing limits would be sufficient
to include all Category 3 persons who may have a relevant claim for compensation for
injurious affection during construction and operation of the Scheme, including persons
with potentially affected / interference with rights of access under section 10 of the
Compulsory Purchase Act 1965 and / or section 152(3) of the Planning Act 2008. In
setting the 300m referencing limits the Applicant took a conservative approach to
identifying Category 3 persons.

These referencing limits were taken forward and used to instruct the limit within which
parties were consulted under section 42(1)(d) of the Act. The Order limits are
encompassed by the referencing limits and include the extent of land to be acquired
and used for the construction, operation and maintenance of the Scheme.

Following the consultation period, the Applicant reviewed the referencing limits for the
Scheme based on updated information on the extent of the area within which there
were considered to be persons who would or might be entitled to make a relevant claim
for compensation.

The amendment to the referencing limits of Category 3 persons is one of the reasons
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why the section 42(1)(d) consultation list in Appendix 6 of the Consultation Report
(document reference 5.1) does not wholly align with the Book of Reference (document
reference 4.3).

The consultee list has been cross checked against the Book of Reference. The list of
section 42(1)(d) consultees in Appendix 6 of the Consultation Report is not identical to
the list of parties in the Book of Reference as there are many additional parties that
were consulted who are no longer considered to be an affected party in the submitted
Book of Reference.

This area was taken forward and used to instruct the limit within which parties were
consulted under section 42(1)(d) of the Planning Act. A list of these consultees is
included in Appendix 6 of the Consultation Report (document reference 5.1).

Consultation material
All section 42 consultees received a hard copy of the following documents:

e Consultation Leaflet — providing a summary of the Scheme and details of the
consultation events and how respondents could provide their comments;

e Consultation Brochure — provided a more detailed summary of the Scheme
and its potential impacts and a summary of the next stages of the process under
the 2008 Act;

e Questionnaire — a survey to comment on the Proposed Application; and
e Return envelope.

All identified section 42 consultees also received a copy of the above documents listed
in paragraph 7.4.14 on an enclosed USB stick, which also included:

e Questions and Answers — provided answers to frequently asked questions;
e Design Process Summary — explaining the design rationale for the Scheme

e PEIR and Technical Appendices — setting out the likely significant effects of the
Scheme as understood at that time;

e Non-technical summary of the PEIR- a summary of the key information as
presented in the PEIR; and

e Section 48 Notice - containing a summary of the proposals for the Scheme,
detail of where the Consultation Documents could be viewed and how
consultees could request copies of the documents, and details of how to respond
to the consultation, including the deadline for such responses.

Chapter 6: Scoping, Appendix 6C and Appendix 34 of the Consultation Report
(document reference 5.1) and where appropriate the topic chapters within this ES
summarise the contact with stakeholders. This information presents how the proposals
and assessment process has responded to comments received on the PEIR and the
statutory consultation materials, whilst also including feedback received in meetings
and correspondence before and after the statutory consultation period.
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Section 47 Consultation

Section 47(1) of the Planning Act requires the Applicant to prepare a SoCC. The SoCC
sets out how the Applicant intends to consult the people living in the vicinity of the
proposed application. There is a duty to consult the host local authorities in respect of
the content of the SoCC as outlined in section 47(2) because their knowledge of the
local area may influence decisions on the geographical extent of the consultation and
the methods that will be most effective in the local circumstances.

Section 47(3) of the Planning Act states that the local authorities' responses to the
consultation on the SoCC should be received by the Applicant within a 28 day period
(commencing on the day after the day on which the local authority receives the request
for comments. The Applicant also has to take account of any responses received
before the deadline (as outlined in section 47(5)).

As part of the process to develop the SOCC, meetings were held with planning officers
at WDC and SCC, as the host local authorities, to discuss and agree an appropriate
approach. On 7 March 2017, the project team formally consulted SCC (Planning
Department) and WDC (Planning Department) about the proposals to consult the local
community as set out in the draft SoCC. On 27 March a joint response was received.
These comments requested that the SoCC should set out where the consultation
would be advertised; a non-technical summary of the PEIR should be produced and
details of photocopying charges included. These comments were actioned in the final
SoCC.

Local communities within the vicinity of the Scheme were then consulted in accordance
with the SoCC. Chapter 5 of the Consultation Report (document reference 5.1) outlines
how the Applicant delivered the consultation in line with the SoCC.

As part of this, residents within the 'Consultation Area’, shown in Figure 7.1 were sent,
via post, information about the consultation through a cover letter and the Consultation
Leaflet mentioned above.

The consultation was publicised through a range of channels including local media
articles, social media, the council’s website, posters and third parties. In addition a
number of briefings took place with interested groups including some parish council’s,
Lowestoft Chamber of Commerce, Lowestoft Rotary Club and Waveney Youth
Council.

Alongside the consultation events below, consultation materials were also available to
view at Lowestoft, Oulton Broad and Kessingland Libraries, the combined SCC and
WDC council offices at Riverside, Waveney District Council’'s Marina Customer
Service Centre and Suffolk County Council’s Endeavour House in Ipswich throughout
the statutory consultation period.

Eight public consultation events were undertaken in the Lowestoft area as detailed in
the Consultation Report (document reference 5.1).

At these events the PEIR was available to be viewed and all attendees were able to
take away a copy of the PEIR Non-Technical Summary. The consultation leaflet,
brochure, Q&A, questionnaire, Compulsory purchase and compensation information,
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7.5.10

7.6

7.6.1

7.6.2

and Design Process Summary were also available to take away.

In addition to the eight public consultation events a number of stakeholder briefings
were held with various local interest groups in the Lowestoft area.

Consultation Response

Consultees were able to respond online by filling out a questionnaire that was available
on the website, at deposit locations and at the exhibitions, and could return them by
phone, post or email.

In total 1454 responses were received in the Scheme consultation, including those
accepted until 1 November 2017 allowing for late submissions. This does not include
responses to the additional section 42 consultations with a response deadline after 1
November 2017; these are outlined in chapter 12 of the Consultation Report.

Table 7-1 — Number of consultation responses received by format

Response format Number of responses

Questionnaire responses via the webpage 713
Questionnaire responses received by post or email 414
Questionnaire responses received at Deposit Locations 99
Questionnaire responses received at consultation events 109
Bespoke emails and letters 119
Total 1454
7.6.3  The written comments provided were analysed and categorised into themes. Of these

7.64

7.6.5

responses categorised, 11% were on the environmental theme.

As detailed in the Consultation Report (document reference 5.1), sub-topics within the
themes were identified, and for the environmental theme, comments were provided on
the following sub-topics:

e Port Workings (31%);

e Cultural Heritage (6%

e Visual Impact (2%);

e Water and Environment (9%);
e Geology (1%);

e Nature Conservation (8%);

e Noise and Vibration (9%);

e Air Quality(12%); and

e Other (22%).

This breakdown demonstrates that Port Workings were the leading concern which is
likely due to Lake Lothing being used by a number of commercial and leisure vessels.
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Traffic matters are not incorporated within the environmental theme, but were
considered under a separate Traffic and Highways theme. In total 42% of comments
made were categorised under the Traffic and Highways theme.

The issues raised by the statutory consultees on the PEIR are identified in Chapter 12
of the Consultation Report (document reference 5.1) and appendix 34 and are not
repeated within the ES, except where it has been appropriate within each chapter to
identify how the Consultation has further informed the scope of the assessment.
Greater information on ongoing engagement with consultees on environmental matters
is included in Chapter 6.
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8 Air Qualit

8.1 Scope of the Assessments

8.1.1 This chapter describes the air quality impact assessment undertaken for the Scheme,
the outcomes of which are used to determine the likely significant effects of the
Scheme on local and regional air quality to ecological and human health receptors;
and the impact of the Scheme on national air quality objectives (both exceedances and
the ability of zones to comply with them).

8.1.2 The level of air pollution adjacent to roads and within urbanised areas is typically a
function of vehicle emissions. Emissions of nitrogen oxides (NOy, including nitrogen
dioxide, NO,) and particulate matter (PM1o and PM.5)*® from vehicles are of greatest
concern with respect to human health. Concentrations of these pollutants are subject
to air quality standards, established by UK legislation!® for the protection of human
health.

8.1.3 The Air Quality Standards Regulations set out national air quality objective and limit
values for pollutants as explained in Section 8.2. The assessment presented in this
Chapter considers the predicted changes to Local and Regional air quality with the
Scheme in the context of compliance with the Air Quality Standards Regulations.

8.14 There is the potential for impacts to regional emissions, including those of NOy, PMo
and carbon dioxide (COy), as a result of changes to vehicle flow characteristics across
the roads affected by the Scheme.

8.1.5 The air quality assessment considers likely significant effects associated with the
following activities;

e Emissions associated with the construction phase of the Scheme with a focus on
construction dust emissions; and

e Emissions associated with the operational phase of the Scheme with a focus on
vehicle emissions.

8.1.6  This chapter is supported by Figure 8.1 to 8.21 and Appendices 8A to 8G.
Study Areas

8.1.7 The study area for the assessment of construction phase dust emissions and
associated potential local air quality impacts (the Construction Study Area) is defined
by the location of sensitive receptors identified within 350m of the Order limits as
detailed in paragraph 8.3.10 and shown in Figure 8.2. At the ES stage, the exact
number of construction vehicles utilised throughout the construction phase is unknown,
nor the construction traffic routes. The 350m study area incorporates the worst case
receptors located closest to the construction site entrances, where the worst effects
from any trackout related to construction vehicles would be experienced, a cautious

15 PM,, assessed as the fraction of airborne particles of mean aerodynamic diameter less than 10 micrometres. PM, s assessed

as the fraction of airborne particles with an aerodynamic diameter less than 2.5 micrometres.

16 HMSO, 2010, Air Quality Standards Regulations 2010.
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approach has been taken in assessing the capacity for trackout as large within a high
sensitivity area for trackout, further detail of the construction phase assessment is
given in Section 8.3.

The local air quality assessment for operational phase emissions has considered
changes in concentrations of NO2, PM1g and PM.s at sensitive receptors identified
within 200m of roads that will be affected by the implementation of the Scheme (the
Operational Study Area), with reference to the criteria given by the Design Manual for
Roads and Bridges (DMRB, HA207/07). Further information on the definition of an
affected road is given in Paragraph 8.3.25 and the extent of the Operational Study
Area is presented in Figure 8.1.

The regional emissions assessment has considered changes in emissions of NOy,
PMi, PM2s and CO; as a result of operation of the Scheme with reference to the
criteria given by the Design Manual for Roads and Bridges (DMRB, HA207/07). Further
information on the criteria defining an affected road regional assessment is given in
Paragraph 8.3.49.

Limitations

The modelling of future air quality has associated uncertainties. In future years, one
such uncertainty relates to the projection of vehicle emissions and, in particular the
rate at which emissions per vehicle will improve over time. This assessment has
utilised the most recent version of Defra’s Emissions Factors Toolkit (EFT) to provide
the most up to date estimate of current and future vehicle emissions projections.

Current projections for vehicle emissions factors are only available until 2030, which
covers the Scheme opening year (2022), but precedes the Scheme future design year
(2037). Therefore, following standard practice, vehicle emissions factors adopted for
the future design year scenarios in the regional emissions assessment were based on
the 2030 projected factors which provides a worst case assessment because it is
assumed that the trend of improvement in vehicle emissions will continue from 2030
to 2037.

Directives, Statutes and Relevant Policy

Directives
European Ambient Air Quality Directive 2008

The 2008 Ambient Air Quality Directive (2008/50/EC) is the primary driver for
managing and improving air quality for each member state of the EU. The Directive
sets legally binding limit values for concentrations in ambient (outdoor) air of pollutants
that can impact public health, including NO, and particulates (PMio & PM25).

EU limit values are set for individual pollutants and comprise a concentration value, an
averaging time over which it is to be measured, the number of allowed exceedances
per year (if any), and a date by which it must be achieved. Some pollutants (e.g. PMio)
have more than one limit value covering different averaging times.
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Regulations

Air Quality Standards Regulations (England)

The EU Directive was transposed into English law via the Air Quality Standards
Regulations 2010, as amended in 2016.

The responsibility for meeting the prescribed air quality limit values is devolved to the
national administrations. In England, the Secretary of State for Environment, Food,
and Rural Affairs has responsibility for adhering to the limit values, whilst the
Department for Environment, Food and Rural Affairs (Defra) co-ordinate the
assessment of compliance with limit values and development of Air Quality Plans for
the UK (last updated in 2017).

A draft Clean Air Strategy was issued for consultation in May 2018 outlining ambitions
to reduce air pollution, make air healthier to breathe and for nature protection. The
draft strategy sets out how the UK Government will work towards meeting reductions
in England. The final UK Clean Air Strategy and detailed National Air Pollution Control
Programme is expected to be published in March 2019 and therefore has not been
considered in this assessment.

Under the 2017 Air Quality Plan, certain local authorities are required under the
Environment Act to undertake feasibility studies to identify options to deliver
compliance with EU limit values. Waveney District Council was not included in the list
of authorities required to do this.

The Environmental Protection Act 1990

The Environmental Protection Act (EPA) (Section 79, Chapter 43, Part Il - Statutory
Nuisance and Inspections), contains a definition of what constitutes a 'statutory
nuisance' with regard to dust and places a duty on Local Authorities to detect any such
nuisances within their area. Dust arising from construction works could lead to statutory
nuisance if it is 'prejudicial to health or a nuisance’ i.e. affects people’s wellbeing, even
though it may not be prejudicial to health.

Policy and Guidance

National Policy Statement for National Networks

The National Policy Statement for National Networks (NNNPS) provides planning
guidance for promotors of nationally significant infrastructure projects on the road and
rail networks, and the basis for the examination by the Examining Authority and
decisions by the Secretary of State.

Paragraph 3.8 of the NNNPS states that “the impact of road development on aggregate
levels of emissions is likely to be very small. Impacts of road development need to be
seen against significant projected reductions in carbon emissions and improvements
in air quality as a result of current and future policies to meet the Government’s legally
binding carbon budgets and the European Union’s air quality limit values.” Specifically
regarding air quality Paragraph 3.8 of the NNNPS also states that “aggregate air quality
impacts from delivering a programme of investment on the Strategic Road Network of
the scale envisaged in Investing in Britain’s Future are small. Total PMio and NOx might
be expected to increase slightly, but this needs to be seen in the context of projected
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reductions in emissions over time. PMio and NOy are expected to decrease over the
next decade or so as a result of tighter vehicle emission standards, then flatten, with
further falls over time due to greater levels of electric and other ultra-low emission
vehicles.”

The NNNPS in Paragraph 5.17 explains that “It is very unlikely that the impact of a
road project will, in isolation, affect the ability of Government to meet its carbon
reduction plan targets. However, for road projects applicants should provide evidence
of the carbon impact of the project and an assessment against the Government’'s
carbon budgets.” Paragraph 5.18 explains that the Governments national carbon
reduction strategy includes a range of non-planning policies which should “ensure that
any carbon increases from road development do not compromise its overall carbon
reduction commitments. The Government is legally required to meet this plan.
Therefore any increase in carbon emissions is not a reason to refuse development
consent, unless the increase in carbon emissions resulting from the proposed Scheme
are so significant that it would have a material impact on the ability of Government to
meet its carbon reduction targets.”

The NNNPS in Paragraph 5.6 states the requirement for an Environmental Statement
(ES) where “the impacts of the project (both on and off-scheme) are likely to have
significant air quality effects in relation to meeting EIA requirements and / or affect the
UKs ability to comply with the Air Quality Directive, the applicant should undertake an
assessment of the impacts of the proposed project as part of the environmental
statement.” Paragraph 5.7 states that “The ES should describe;

e existing air quality levels;

o forecasts of air quality at the time of opening, assuming that the scheme is not
built (the future baseline) and taking account of the impact of the scheme; and

e any significant air quality effects, their mitigation and any residual effects,
distinguishing between the construction and operation stages and taking account
of the impact of road traffic generated by the project.”

NNNPS Paragraph 5.8 explains that “The applicant’s assessment should be consistent
with Defra’s published future national projections of air quality based upon evidence of
future emissions, traffic and vehicle fleet.”

NNNPS Paragraph 5.9 states that “In addition to information on the likely significant
effects of a project in relation to EIA, the Secretary of State must be provided with a
judgement on the risk as to whether the project would affect the UK’s ability to comply
with the EU Ambient Air Quality Directive.”

National Policy Statement for Ports

The National Policy Statement for Ports (PNPS) requires applicants to consider the
effects of a project during both the construction and operational phases upon air quality
taking into account the existing air quality levels.

Clean Air Strategy

The draft Clean Air Strategy (dCAS), currently under consultation, proposes actions to
reduce air pollution and its effects. Proposals in the draft strategy relating to roads
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include an emphasis on clean growth and innovation such as plans to encourage the
development, manufacture and use of zero exhaust emission vehicles. The dCAS has
an increased focus on particulate matter emissions with a draft target to reduce
emissions of particulate matter by 30% by 2020. The draft Air Quality strategy
introduces a future strategy for reducing exhaust emissions from road vehicles called
‘Road to Zero’ which is unpublished. The dCAS has not been considered in this
assessment.

Local Air Quality Management

8.2.15 Local authorities in England are required to review air quality within their jurisdiction,
under Part IV of the Environment Act 1995, and designate air quality management
areas (AQMAs) where air quality standards are not being met and/or where air quality
improvement is needed. Local authorities are then required to work towards achieving
the national Air Quality Strategy objectives and standards as prescribed in the Air
Quiality Standards Regulations 2016.

8.2.16 Under the Environment Act 1995, the UK Government and the devolved
administrations are required to prepare and publish a national Air Quality Strategy.
The most recent version of the Strategy was published in 2007 and establishes the
UK’s air quality standards and objectives, in addition to providing guidance, where
needed, on air quality action planning at national, regional and local scales. Air quality
standards are concentrations recorded over a given averaging period, which are
considered to be acceptable in terms of what is scientifically known about the effects
of each pollutants on health and the environment. An objective is the target date on
which exceedances of a standard must not exceed a prescribed number.

Relevant UK Air Quality Objectives and EU Limit Values

8.2.17 The national air quality objectives and European Directive limit values that the UK must
comply with, specifically for traffic-related pollutants NO,, PMi,, and PMs, are
presented in Table 8-1. The respective UK objective and EU limit value concentration
standards and averaging periods are numerically identical for each pollutant, based on
air quality standards set for the protection of human health. For NO,, the objective and
limit value is set for the protection of ecosystems and vegetation.

Table 8-1 — National (England) air quality objectives and European Directive limit values

Date to be achieved by:

Objective / Limit Concentration

Value Concentration | Measured As UK Air Quality EU Ambient Air
Strategy Objective  Quality Directive

Pollutant

200ug/mS3 not to be
exceeded more
Nitrogen Dioxide | than 18 times a
(NO2) year

1 hour mean 31.12.2005 01.01.2010

40pg/m3 Annual mean 31.12.2005 01.01.2010
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Date to be achieved by:

Pollutant

Objective / Limit

Concentration

Value Concentration | Measured As UK Air Quality EU Ambient Air
Strategy Objective  Quality Directive
40ug/m3 Annual mean 31.12.2004 01.01.2005
Particulate Matter
(PM10) 50ug/m3 not to be
exceeded more
. 24 hour mean 31.12.2004 01.01.2005
than 35 times a
year
Particulate Matter
25ug/ms3 Annual mean 2020 01.01.2015
(PM25s)
8.2.18 Nitrogen
oxides 30ug/m?3 Annual mean 31.12.2000 19 July 2001
(NOx)*

* For the protection of ecosystems and vegetation

United Nations Economic Commission for Europe Critical Loads

8.2.19 The United Nations Economic Commission for Europe (UNECE) defines the critical
load for nitrogen deposition as “a quantitative estimate of exposure to one or more
pollutants below which significant harmful effects on sensitive elements of the
environment do not occur according to present knowledge”.

8.2.20 The UNECE provides critical load values for nutrient nitrogen deposition as a range
based upon the habitat type, the critical load is used as a component of the
assessment to identify the ecological impacts of the Scheme.

Guidance Informing the Assessment of the Significance of the Scheme upon Local Air
Quality

8.2.21 The following guidance documents set out the circumstances of when an assessment
may be required providing details of the information required to undertake such an
assessment and the steps required to assess the significance of a Scheme upon Local
Air Quality.

¢ Design Manual for Roads and Bridges (DMRB) HA207/07 Air Quality;

o Institute of Air Quality Management (IAQM) Land Use Planning and
Development Control Planning for Air Quality (2017);

o Highways England IAN 174/13 Updated advice for evaluating significant local air
quality effects (2013).

Risk Assessment related to Compliance with the EU Directive on Ambient Air Quality

8.2.22 Highways England IAN 175/13 provides advice on conducting risk assessments
related to compliance with the EU Directive on ambient air quality. The IAN is
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withdrawn pending the issue of new guidance; however, the compliance risk
assessment for the Scheme has been conducted following the methodology of IAN
175/13 in the absence of updated guidance!’. The compliance risk assessment is
summarised in Appendix 8C.

Methods of Assessment

Baseline Environment

The 2017 Air Quality Annual Status Report (ASR) published by Waveney District
Council was reviewed to establish baseline air quality conditions within the Operational
Study Area. The ASR provides the annual mean NO, monitored levels at a number of
monitoring sites relevant to the Scheme location. In addition, a Scheme specific
baseline NO; monitoring survey was completed between December 2016 and
December 2017 to inform the review of existing conditions. These monitoring data
were used to enable model verification and adjustment as part of the atmospheric
dispersion modelling study.

Background air pollutant concentrations corresponding to the 1 km? grid squares
covering the Operational Study Area were obtained from Defra’s published national
pollutant mapping data. Background concentrations for 2016, 2018, and 2022 were
obtained to represent current and future baseline air quality conditions within the
assessment scenarios.

Ordnance Survey (OS) mapping and address layer data were used to identify
potentially sensitive receptors in proximity to the Scheme and surrounding areas. The
OS address layer data gives a coordinate point location for each building with a code
describing the use of the building. When visualised with OS mapping the use of each
building can be determined and this information was used to collate the locations of
sensitive receptors for the local air quality assessment given in Paragraph 8.3.3.

Information on the locations of designated ecological sites was obtained from the Defra
Magic website and the ecological information provided in Chapter 11 of this ES.

Construction Phase

The assessment of local air quality impacts due to the release of fugitive dust, including
particulates (PMio), during the construction phase was informed by the methodology
detailed in the Institute of Air Quality Management (IAQM) guidance, with reference to
DMRB HA207/07. Full details of the construction assessment methodology are
provided in Appendix 8A.

In terms of emissions from construction vehicles on the local road network and
associated traffic management measures, DMRB HA 207/07 states that these should
be considered where construction is predicted to last for more than 6 months.
Information on specific traffic management measures, the precise location of
construction site entrances, and the precise number of vehicle movements related to
construction were not available at the time of assessment. However, as discussed in

7 This approach was recently approved by the Secretary of State's decision on the application for the Silvertown Tunnel Order
2017.
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the Transport Assessment (document reference 7.2) and as shown in Plate 5-3 , the
following has been assumed for the purposes of the assessment:

e a peak of 108 construction related two way HDV movements per day*® is
anticipated, based on an assumed five day week; and

e these peak movements would be split between the construction compounds to
the north of Lake Lothing and the construction compound to the south of Lake
Lothing.

The criteria provided by DMRB HA207/07 stipulates that further assessment of vehicle
emissions is required where a change in vehicle flow volume of 1,000 annual average
daily traffic (AADT) movements or more is expected, or the heavy duty vehicle (HDV)
flow will change by 200 AADT or more. As the above peak construction traffic figure
is well below these criteria, further assessment of construction phase vehicle
emissions has been scoped out of this assessment.

The assessment during the Construction phase has therefore focussed on potential
impacts associated with fugitive dust and particulate emissions from the following types
of activity that will occur throughout the works:

e Demolition;
e Earthworks;
e Construction; and

e Trackout (dust generating material which leaves the site via attachment to
vehicle tyres).

Dust impacts associated with annoyance due to soiling have been assessed, in
addition to potential human health effects due to an increase in exposure to PMo and
PMs, and potential harm to identified ecological receptors. Factors including the scale
and nature of the activity, in addition to the sensitivity of the area, have been
considered when assessing the risk of dust impacts, which are determined prior to
assigning mitigation measures.

The Construction Study Area has been defined by the location of sensitive receptors
identified within 350m of the Order limits; this being the worst case maximum distance
from source to receptor for any construction activities that could be a source of dust
emissions, as defined by the screening criteria within Box 1 of the IAQM guidance and
Section 7.3, Step 2B.

Box 1 states that “an assessment will normally be required where there is a ‘human
receptor’ within:

e 350 m of the boundary of the site; or

e 50 m of the route(s) used by construction vehicles on the public highway, up to
500m from the site entrance(s).”

Box 1 of the IAQM guidance also states that an assessment is required where there is

18 Two way vehicle movements incorporate each vehicle travelling to and travelling from the construction site.
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8.3.13

8.3.14

“an ‘ecological receptor’ within:
¢ 50 m of the boundary of the site; or

e 50 m of the route(s) used by construction vehicles on the public highway, up to
500 m from the site entrance(s).”

Following the screening criteria provided in Box 1 of the IAQM guidance the
construction phase of the Scheme does require an assessment. In determining the
study area further criteria are provided in Section 7.3, Step 2B of the IAQM guidance.

Section 7.3, Step 2B of the IAQM guidance to define the sensitivity of the area
considers the number of human receptors: “exact counting of the number of ‘human
receptors' is not required. Instead it is recommended to use professional judgement to
determine the number of receptors in each band”. The distance bands are given in
Table 2 of the guidance as shown in Table 8-2 below. The sensitive receptor counts
for the Scheme are presented in Table 8-10.

Table 8-2 Sensitivity of the Area to Dust Soiling Effects on People and Property

Decento - - = Sallae
- Recepto 0 0 00 0
>100 Medium Low

High 10-100 Medium Low Low
1-10 Medium Low Low Low

Medium >1 Medium Low Low Low
Low >1 Low Low Low Low

8.3.15 When considering the sensitivity of the construction study area to impacts from
demolition, earthworks, construction and trackout, matrices based upon the distance
from source to receptor for assessing each activity are given in Section 7.3 Step 2B of
the IAQM guidance. In Table 2, Table 3 and Table 4 of the guidance, for each level of
sensitivity “only the highest level of area sensitivity from each table needs to be
considered.” as stated in the footnotes to Table 1-3, Table 1-4 and Table 1-5 given in
Appendix 8A. Receptors sensitive to trackout from a large construction site can
situated on roads up to 500m from the construction site exits. The precise construction
traffic routes were not available at the time of the assessment however it is known that
there are receptors within 20m of the proposed site exits therefore following the
principal of assessing until the highest level of area sensitivity is met, a sensitivity of
high for trackout has been assigned and hence is a worst case scenario.

8.3.16 The findings of the demolition element of the construction assessment have been
incorporated as a component of step two of the assessment as detailed in Appendix
8A Paragraph 1.3.3.

8.3.17 The outcomes of the construction phase assessment are used to enable appropriate
mitigation measures to be defined. The requirement to undertake the measures given
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in Section 8.6 are set out in the interim CoCP (Appendix 5A) which sets out that the
details of these measures will be developed through an air quality management plan,
for which the contractor will be responsible for creating and submitting to the county
planning authority for approval, following consultation with Waveney District Council.

Significance Criteria

The significance of any dust emissions from the construction of the Scheme has been
assessed in accordance with Section 9 Step 4 of guidance provided by IAQM.

Step four of the IAQM guidance states that “...For almost all construction activity, the
aim should be to prevent significant effects on receptors through the use of effective
mitigation.”

The outcomes of the construction dust assessment are used to define appropriate
mitigation measures as identified in Section 8.6 to reduce the possibility of adverse
effects from the construction phase of the Scheme and, as such, does not identify
specific assessment significance criteria.

The IAQM guidance states in Section 2 in the terminology definition of effects that “in
the context of construction impacts any effect will usually be adverse, however
professional judgement is required to determine whether this adverse effect is
significant based on the evidence presented” and in the Section 1 introduction text that
“it is anticipated that with the implementation of effective site-specific mitigation
measures the environmental effect will not be significant in most cases”.

Operational Phase

The assessment of local air quality and regional emissions impacts associated with
the operation of the Scheme has been informed by the approaches detailed in DMRB
HA207/07 and relevant Highways England Interim Advice Notes (IAN’s) with reference
to respective Defra air quality technical guidance and IAQM guidance.

Local Air Quality Assessment

The local air quality assessment has focused on the following scenarios, for which
traffic data has been provided from the Transport Assessment (document reference
7.2) to facilitate atmospheric dispersion modelling of vehicle emissions:

e Base year (2016);
e Opening year (2022) without Scheme (Do Minimum); and
e Opening year (2022) with Scheme (Do Something).

The Do Minimum (DM) and Do Something (DS) scenarios provide a contrast of the air
quality with and without the Scheme and contribute to the conclusion of significance
with regard to air quality. The Base year scenario is modelled for model verification
purposes. During verification the outputs from the Base model for the verification air
guality monitoring locations were compared to monitoring to produce a factor
accounting for under prediction in the model which is applied to the results for the
modelled sensitive receptors. Further details are provided in Appendix 8B. A
conservative approach to the construction of the Base model has been taken where
worst case parameters have been used.
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Screening of the DM and DS traffic data was completed to identify affected road links
that adhere to the following criteria as provided by DMRB HA207/07:

e Road alignment will change by 5 m or more; or

o Dalily traffic flows will change by 1,000 AADT or more; or

e Heavy Duty Vehicle (HDV) flows will change by 200 AADT or more; or
o Daily average speed will change by 10 km/hr or more; or

e Peak hour speed will change by 20 km/hr or more.

It should be noted that the Scheme would also have been screened in for an
assessment based upon the more extensive criteria given in Table 6.2 of the IAQM
guidance. The DMRB criteria were applied initially as the thresholds for assessment
are higher and therefore, as these were met, there was no need to carry out further
screening against the lower thresholds prescribed by the IAQM, given the criteria
requiring an assessment had been met. Conducting the assessment in this way is also
helpful as the DMRB criteria also define the affected road network.

Traffic data for the Scheme opening year were screened to identify the Operational
Study Area for the local air quality assessment and is presented in Figure 8.1. Details
of the traffic conditions and traffic model are provided in Chapter 6 and Chapter 19.

Emissions inventory databases for each pollutant (NOy, PM1o, PM25) were developed
for all three of the above scenarios using Defra’s latest EFT (v8.0.1), which accounts
for vehicle flow characteristics, such as:

e Link flow volumes as annual average daily traffic (AADT);
e Link average speed (km/hr);

e Vehicle type composition (e.g. percentage HDVs); and

e Link (i.e. road section) length.

It was proposed during scoping (see Chapter 6) that the emissions from traffic within
the Operational Study Area would be calculated using the Defra EFT v7, which WDC
and SCC raised as potentially underestimating the emissions from diesel vehicles. In
January 2018, the latest EFT v8.0.1 was released, which incorporates updated
emission functions from the European Environment Agency COPERT V5 model.
Therefore, EFT v8.0.1 incorporates the most up to date information that is available on
the emissions from the national fleet and it is this version that has been used in the
assessment.

Each scenario emissions database was entered to an atmospheric dispersion model
(ADMS-Roads v4.1) to enable prediction of pollutant concentrations at the identified
sensitive receptor locations. The modelling exercise utilised the following key inputs:

e Pollutant emission rates for each affected road link within the Operational Study
Area;

e Geometry of each affected road link;
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¢ Representative time-varying emissions based on diurnal variation in traffic flow for
the affected roads;

e Hourly sequential meteorological data obtained from the closest representative
coastal meteorological measurement station at Weybourne for 2016; and

e Coordinates of each sensitive receptor at which the model calculated pollutant
concentrations.

8.3.31 Verification of the ADMS-Roads model outputs was undertaken using the annual mean
NO. base year (2016) outputs and the annual mean NO. Scheme specific monitoring
data obtained over 12 months. This enabled appropriate adjustment factors, derived
with reference to Defra’s technical air quality guidance, to be applied to model outputs
to improve the performance of the dispersion model within the context of the monitoring
data presented in Appendix 8D and at the locations shown on Figure 8.4.

8.3.32 Verification of PM1o and PM s has been completed using the same factor determined
through verification of NO, concentrations, in accordance with LAQM TG(16) technical
guidance, which states “...In the absence of any PM1, (and PM.s) data for verification,
it may be appropriate to apply the road-NOx adjustment to the modelled road-PMso

b

l25.

8.3.33 Further detailed information of the modelling process, input data and the model
verification and adjustment procedure are presented in Appendix 8B.

8.3.34 The results of the atmospheric dispersion modelling at each identified sensitive
receptor (as discussed below) has been compared to the respective air quality
objective values, set for the protection of human health and, where applicable,
ecosystems, to evaluate the potential for exceedances in all scenarios.

8.3.35 The magnitude of change of predicted concentrations at each location, as a result of
the Scheme, has been derived through analysis of the opening year (2022) Do
Something versus Do Minimum scenario data. The significance of potential changes
to local air quality has been determined in accordance with the criteria provided by
IAQM and Highways England.

8.3.36 Highways England Guidance Interim Advice Note 174/13 sets out magnitudes of
change in concentrations of NO,, PMio in order to categorize a significant effect for
receptors where the concentration of a pollutant is within 10% of the relevant objective
with the Scheme. The magnitude of change criteria are presented in Table 8-3.

Table 8-3 Magnitude of Change Criteria

Magnitude of Change in Concentration Value of Change in Annual Average NO; and

PMj1o

Large (>4) Greater than 10% of the air quality objective (4
Hg/m3)

Medium (>2 to 4) Greater than 2 pg/m? but less than 10% of the
objective (4 pg/m?3)

93



AR S UffOI k Lake Lothing Third Crossing
\\‘;14/, Environmental Statement

County Council Document Reference: 6.1

Magnitude of Change in Concentration Value of Change in Annual Average NO; and

PMio

Small (>0.4 to 2) Greater than 1% of the objective (0.4 pg/m3) but less
than 5% of the objective (2 pg/m?3)

Imperceptible (< 0.4) Less than or equal to 1% of objective (0.4 pg/m?3)

Sensitive Receptor Identification

8.3.37 There is the potential for vehicle emissions to impact local concentrations of air
pollutants at the identified sensitive receptors situated within the Operational study
area, (see Figure 8.1).

8.3.38 According to DMRB HA207/07 the influence of vehicle emissions on ambient air quality
is negligible beyond 200m of the respective road source, predominantly due to
horizontal and vertical atmospheric mixing. As such, a desk-based review of
potentially sensitive receptors to air quality was undertaken using OS mapping and
address layer plus data as explained in Paragraph 8.3.3 to identify those located within
200m of the Scheme alignment and associated affected links.

8.3.39 Sensitive receptors as defined in the Design Manual for Roads and Bridges (DMRB)
Section 11.3.1 (DMRB HA207/07) include:

e Residential dwellings;

e Designated ecological sites;

e Locations of the young and elderly;
e Hospitals; and

e Schools.

8.3.40 Designated ecological sites (Ramsar, SPAs, SACs or SSSIs) given in Paragraph
8.4.16 have been assessed with reference to the DMRB HA207/07 Annex F, which
provides the relevant assessment procedure. At the request of the Secretary of State,
a number of non-statutory designated sites given in Paragraph 8.4.17 have also been
assessed using this approach.

Significance Criteria

8.3.41 The IAQM Guidance describes the magnitude of incremental concentration change
(Do Minimum versus Do Something) at each individual sensitive receptor as a
proportion of a relevant Air Quality Assessment Level (AQAL). In this assessment, the
AQALs are the annual mean NO, PM1p and PM_ 5 objectives.

8.3.42 The magnitude of incremental concentration change (Do-Minimum versus Do-
Something) is considered at each individual sensitive receptor as a proportion of a
relevant air quality assessment level (AQAL). The incremental change at each
sensitive receptor is examined in the context of the total predicted annual mean
concentration and its relationship with the AQAL as detailed within Table 8-4. This
allows an impact descriptor to be assigned to each receptor, with overall significance
of the effects of any impacts assigned by professional judgement. The significance of
the local air quality assessment results were evaluated based on this guidance.
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Table 8-4 Impact Descriptors for Modelled Sensitive Receptors (annual mean NO; and
PMao)

Annual mean % Change in concentration relative to NO2/PMio AQAL*
NO2/PM1o/PM

a e 1% 2-5% 6-10%
concentration at
receptor
<75% of AQAL Negligible Negligible Slight Moderate
(£30ug/m?)
76-94 of AQAL (30- | Negligible Slight Moderate Moderate
38ug/m?3)
95-102% of AQAL Slight Moderate Moderate Substantial

(38-41ug/m?)

103-109% of AQAL | Moderate Moderate Substantial Substantial
(41-44ug/m?)

2110% of AQAL Moderate Substantial Substantial Substantial
(244pg/m3)

*AQAL in this assessment refers to the annual mean air quality objective for NO2 and PMuo.

8.3.43 In instances where a sensitive receptor is found to be in exceedance of the objective
concentration for a pollutant, or within 10% of the objective concentration, then the
significance of the local air quality assessment results for NO2, PM1o, and PM. s would
be evaluated based on IAN 174/13.

8.3.44 Where IAN 174/13 is used, changes in pollutant concentrations greater than
imperceptible (more than 0.4 pg/m3) at each identified receptor, based on the Do
Minimum versus Do Something opening year (2022) model results, are compared with
guideline bands that inform the potential significance of the Scheme. The guideline
band ranges set the upper level of likely non-significance and the lower level of likely
significance. Between these two levels are the ranges where likely significance is more
uncertain, and greater onus is afforded to professional judgement.

8.3.45 However the results of this assessment do not meet the criteria for the application of
IAN 174/13 as no sensitive receptors were found to be within 10% of the objective
concentration as demonstrated in Paragraph 8.5.17 and Figure 8.9.

8.3.46 Whilst the approach contained within IAN 174/13 focusses on receptors already
exceeding an annual mean objective, or within 10% of exceeding the objective,
guidance for determining the impact of the operational phase of the Scheme on each
of the individual local air quality sensitive receptors is provided by IAQM as described
in Table 8-4.

8.3.47 However information on the magnitude of change, applying the increments given in
Table 8-3 in the results given for the sensitive receptors, has been given in the context
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of IAN 174/13 for information purposes in Table 8-12 and Paragraph 8.5.29 .
Regional Emissions

The regional emissions assessment has focussed on total annual mass emissions of
NOyx, PMio, PM.s, and carbon dioxide (CO2) associated with the aforementioned
opening year scenarios, in addition to:

e Design year (2037) without Scheme (Do Minimum); and
e Design year (2037) with Scheme (Do Something).

Screening of the Do Minimum and Do Something traffic data was undertaken to identify
affected road links that adhere to the following criteria as provided by DMRB
HA207/07:

e A change of more than 10% in AADT; or
¢ A change of more than 10% to the number of heavy duty vehicles; or
e A change in daily average speed of more than 20 km/hr.

The affected road links identified through screening are presented in Figure 8.5. Traffic
data for affected road links in each scenario were entered to Defra’s EFT v8.0.1,
enabling the calculation of total annual mass emissions of the respective vehicle
exhaust species. This allowed the magnitude of change of total mass emissions
associated with the operation of the Scheme to be predicted.

There are no relevant published significance criteria in relation to regional emissions
assessments and DMRB HA207/07 acknowledges that changes in regional emissions
associated with road schemes such as the Scheme are expected to be small within
the context of national emissions. As stated in the NNNPS, see Paragraph 8.2.9, it is
very unlikely that the impacts of a road project will, in isolation affect the Government’s
ability to meet its carbon reduction targets. However, regional and national emissions
data published by the National Atmospheric Emissions Inventory (NAEI) have been
utilised to provide context to the predicted change in emissions during the operational
phase of the Scheme.

Assessing Implications for UK Compliance with the EU Ambient Air Quality Directive

The Defra Pollution Climate Mapping (PCM) model is used to fulfii the UK’s
requirements to report on the concentrations of particular pollutants in the atmosphere
to the EU. The PCM model contains key road sources across the UK for which
projected representative roadside pollutant concentrations are published. Highways
England Interim Advice Note IAN 175/13 provides guidance on how to assess the risk
from a road development upon compliance with the EU Directive on ambient air quality
and clean air for Europe (2008/50/EC). IAN 175/13 has a status of ‘withdrawn’ pending
an update, however, in the absence of updated or an alternative guidance, it is still
considered appropriate to apply it to this assessment*®.

The compliance assessment is included in Appendix 8C.

19 This approach was recently approved by the Secretary of State in relation to the Silvertown Tunnel DCO.
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8.4 Baseline Environment

Local Air Quality Management Review

8.41 A review of the latest LAQM report published by WDC confirms that there are no
AQMAs declared within the District and there is no requirement for WDC to progress
to a detailed assessment of air quality for any pollutant. There are no AQMAs declared
within the region of Great Yarmouth Borough Council and the AQMA’s for NO
declared within the region of Suffolk Coastal District Council at Woodbridge Junction
in Woodbridge, Dooley Inn near the Port of Felixstowe and Long Row in Stratford St
Andrew are considered too far away to be of relevance to this assessment.

Background Pollutant Concentrations

8.4.2 The background air pollutant data published by Defra for the UK accounts for a
multitude of local emissions sources including road vehicles, industrial installations,
domestic heating and other transport modes, in addition to regional sources and
imported emissions. The modelled background data is available for years 2015 to 2030
inclusive.

8.4.3 For the purposes of reviewing the existing background and predicted future
background levels, the maximum, minimum and average annual mean concentrations
of each pollutant (NO2, PMio, PM25) based on the 1 km? grids encompassing the
Operational study area, are presented in Table 8-5.

Table 8-5 - Defra Mapped Background Annual Mean Concentrations for each Pollutant in
Base (2016), Current (2018) and Opening (2022) Years

2016 Background 2018 Background 2022 Background
Pollutant  Concentration (ug/m?3) Concentration (ug/m3) Concentration (ug/m3)

\VEVE Min. ‘ Average  Max. ‘ Min. Average Max. Min. Average
NO:2 14.7 8.9 10.8 13.8 8.4 9.5 124 7.6 9.0
NOx 20.5 11.9 14.6 19.2 10.5 12.6 17.0 9.9 12.0
PMao 21.1 12.0 14.3 20.8 11.3 134 204 115 13.8
PM2.s 16.5 8.3 10.2 16.2 7.9 9.3 15.7 7.9 9.7

8.44 The predicted current and future background concentrations presented in Table 8-5
are well below the respective health-based annual mean objective values for NO, (40
ug/m3), PMio (40 pg/m®), and PM.s (25 pg/m?3). Similarly, the annual mean NOy
objective value (30 pug/m?) set for the protection of vegetation and ecosystems, is not
predicted to be exceeded.

8.4.5 Existing operations at the Associated British Ports (ABP) Port of Lowestoft generate
funnel emissions and dust. The funnel emissions are included within the Defra Local
Air Quality Management (LAQM) background maps.

Local Air Quality Monitoring

8.46 WDC does not operate an automatic continuous air quality monitor and does not
monitor levels of PMioand PMzs.
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8.4.7 WDC does operate a network of NO; diffusion tube monitoring sites, fifteen of which
are located adjacent to roads that are likely to experience a change in air quality during
the operational phase of the Scheme, as shown in Figure 8.4 and Table 8-6.

8.4.8 The annual mean NO concentrations at these locations, obtained from WDC and
shown in Table 8-6 for the period 2010 — 2016 inclusive, demonstrate that there has
not been an exceedance of the air quality objective value (40 pg/m?). The maximum
monitored annual mean concentration recorded in the last two years (2015/2016) was
35.8 ug/m? adjacent to Pier Terrace at monitoring location PT4.

Table 8-6 — Local Authority NO, Monitoring Results

Annual Mean Concentration (ug/ms3)

Site Name Site Type XY
2010 2011 2012 2013 @ 2014 2015 2016
650608,
pr1 | castleton Roadside 167 | 167 | 157 | 162 | 152 | 19.5% | 15.2
Avenue 290476
Fir Lane . 653220,
DT2 Roadside 20.8 21.1 20.1 19.5 19.4 21.8* | 18.1*
293794
’ 651885,
prg | Dutchman's Roadside 265 | 235 | 217 | 217 | 228 |20.9* | 21.9%
Court 292105
652242,
DT4 Golden Court Roadside 336 | 319 | 273 |294 |27.7 | 25.1* | 245*
292955
) 653049,
DT6 Yarmouth Road Roadside 18.2 | 186 | 16.8 | 17.8 | 18.2 | 17.7* | 14.5*
295534
. . 654470,
DT7 Mill Road Roadside 26.1 | 22.8 | 209 | 196 | 18.7 | 19.6* | 18.1*
292395
St Margaret's Urban 654305,
DT - 17. 16. 16. 16. 12. 15.0*
8 Church Yard Background | 293914 8 6.3 6.5 6.5 3 5.0
) 654651,
DT9 Belvedere Rd 1 Roadside 340 | 328 |29.2 |24 29.3 | 31.1 | 28.5
292619
) 654619,
DT10 Belvedere Rd 2 Roadside 348 | 328 |300 |257 |312 |295 | 293
292619
) ) 654658,
DT11 Pier Terrace 1 Roadside 37.1 35.1 | 30.8 | 35.3 29.9 27.8* | 27.2*
292598
654658,
DT12 Pier Terrace 2 Roadside - - 25.8 | 26.0 25.2 24,7 | 27.0
292598
) ) 654788, 27.9*
PT1 Pier Terrace Roadside - - - - - - N
292824
. . 654781, 26.4*
PT2 Pier Terrace Roadside - - - - - - N
292814
) ) 654703, 31.0*
PT3 Pier Terrace Roadside - - - - - - N
292636
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Site Annual Mean Concentration (ug/ms3)
Site Name Site Type
ID 2010 2011 2012 2013 2014 2015 2016
. . 654685, 35.8*
PT4 Pier Terrace Roadside - - - - - - .
292621

*values have been adjusted for fall off with distance from the road by the Local Authority using the
Defra “NO- fall off with distance calculator” to assess relevant public exposure.

** yalues have been annualised and distance corrected by the WDC

Scheme Specific Monitoring (NO-)

8.4.9 A Scheme specific NO; baseline air quality monitoring survey, comprising 45 diffusion
tubes, was established for a twelve month monitoring period from December 2016 to
December 2017, covering the operational study area. Details of the monitoring
locations and data processing are provided in Appendix 8D and the monitored annual
mean NO> concentrations are summarised in Table 8-7.

8.4.10 The locations of these tubes were agreed through consultation with WDC and Suffolk
County Council (SCC) and are presented in Figure 8.4.

8.4.11 All monitored values are well below the respective annual mean NO- objective, with
the highest concentration (29.7 pg/m?®) recorded adjacent to Bridge Road on the
approach to the Mutford Bridge.

Table 8-7 — Summary of Scheme Specific Monitored NO, Annual Mean Concentrations
(December 2016 to December 2017)

Annual mean NO2

Location Description concentration
(ug/m?)*
WSP1 The Street 646969 289448 111
WSP2 Keel Close 650658 290542 14.9
WSP3 Ark Close 652043 286689 13.2
WSP4 Cranleigh Road 652627 290378 16.9
WSP5 Laxfield Road 652933 290798 14.2
WSP6 The Avenue 653463 291452 155
WSP7 Long Road 652989 291235 16.3
WSP8 Ranworth Avenue 652264 291476 135
WSP9 Clarkes Lane 651286 291552 12.1
WSP10 Winston Avenue 652174 292221 12.9
WSP11 Dell Road 652694 292311 15.5
WSP12 Kirkley Run 653291 291968 16.3
WSP13 Notley Road 653665 292175 15.4
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Location Description

Annual mean NO2
concentration

(Hg/m3)

WSP14 Durban Road 653921 292379 16.2
WSP15 Waveney Crescent 653770 292370 15.3
WSP16 Crompton Road 652406 292476 13.7
WSP17 Victoria Road 652144 292483 20.8
WSP18 Bridge Road 652230 292922 29.7
WSP19 Lakeland Drive 652728 293347 14.7
WSP20 Princess Walk 653310 293434 13.0
WSP21 Peto Way 653533 293136 204
WSP22 Rotterdam Road 653873 293148 19.9
WSP23 Denmark Street 654159 292951 22.8
WSP24 Denmark Road 654661 292916 27.7
WSP25 Battery Green Road 655011 292965 28.6
WSP26 A47 655111 293373 27.7
WSP27 Milton Road East 654909 293431 19.5
WSP28 Minden Road 654164 293603 17.9
WSP29 High Beech 653600 293805 15.0
WSP30 Sands Lane 652570 293874 19.4
WSP31 Lime Avenue 651656 293963 12.7
WSP32 Lavenham Way 652975 294138 13.3
WSP33 Dunston Drive 652123 294561 11.6
WSP34 Union Lane 652351 295278 9.7
WSP35 Jenkins Green 653081 295367 12.9
WSP36 Leonard Drive 653264 295954 12.7
WSP37 Blyford Road 653439 295274 14.7
WSP38 Thirlmere Road 653165 294640 15.7
WSP39 Woods Loke East 653252 294147 12.8
WSP40 Bramfield Road 653221 294263 13.1
WSP41 Ashley Downs 654226 294460 15.4
WSP42 Church Road 654538 294044 16.4
WSP43 A47 654595 294747 xx
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Annual mean NO2

Location Description concentration
(hg/m3)’
WSP44 Hubbard's Loke 654492 295716 12.0
WSP45 Old Lane 653630 296575 12.0

*Bias adjustment factor of 0.77 applied (see Appendix 8D for details)
**Inadequate data capture

Particulate Monitoring (PM1o and PMzs)

8.4.12 The Defra 1km x 1km gridded background pollutant concentrations for Lowestoft
demonstrate that the background PMio and PMzs concentrations given in Table 8-5
are not near to exceedance of the respective objective values. The contribution to PMio
and PMs road sources is not dominant in the background mapping for Lowestoft,
which are dominated by sea salt, calcium and iron rich dusts. It was agreed with WDC
to monitor NO> only. WDC agreed that scheme specific monitoring of PM1o and PM; s
was not considered to be necessary.

8.4.13 The scoping report (Appendix 6A) explained that Scheme specific monitoring for PMo
and PM2s would not be undertaken and neither the Scoping Opinion nor the
consultation responses suggested that such monitoring was required.

Identified Sensitive Receptors

8.4.14 The distribution of identified sensitive receptors specific to the operation phase
assessment of the Scheme, according to type, is presented in Table 8-8. These include
locations included following consultation responses representative of Port working
areas, offices and control tower adjacent to the Scheme, which otherwise would not
have been considered with reference to the DMRB HA20707 criteria. These further
receptors are shown in Figure 8.3 and comprise:

e Port working areas closest to the Scheme;

e Nexen (company premises);

e Council Offices;

e Motorlings (company premises);

o Riverside Business Centre (company premises); and

o Essex and Suffolk Water (company premises).The Port of Lowestoft is within and
adjacent to the Order limits of the Scheme. In addition to the operational phase
impacts, the Port has been considered as a receptor which could be sensitive to
construction dust.

Table 8-8 — Identified Potentially Sensitive Receptor Locations

Property Type Count

Residential 32,395

Designated ecological sites 3*
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Education 49
Health Care (Hospitals, Care Homes etc.) 49
Other (businesses) 7
Other ecological sites 5
*as defined by DMRB HA207/07 (SACs, SCI’s, cSCI’s, SPA’s, pSPA’s, SSSI's and Ramsar sites).

8.4.15 Receptors were selected for modelling where they were situated within 200m of an
affected road link (Paragraph 8.3.25). The local air quality model area is slightly larger
than the affected road network (ARN), as shown in the figures. This captures the
influence from emissions of roads covered by the traffic model study area within a
distance of 200m upon the modelled receptors.

Identified Designated Sensitive Sites

8.4.16 The following designated sites, which are also depicted in Figure 8-6, were identified
within 200m of the affected road network and have been considered in this
assessment?:

e Barnby Broad and Marshes SSSiI;
e The Broads SAC; and
e The Broadland RAMSAR.

8.4.17 In the Scoping Opinion (Appendix 6B), the Secretary of State requested that Local
Nature Reserves (LNR) and County Wildlife Sites (CWS) should be included in the
assessment. Although these are not statutory designated ecological sites, the following
LNR and CWS sites are located 200m of affected roads links and therefore have been
assessed:

e Leathes Ham LNR;

e Gunton Warren LNR;

e Kirkley Ham CWS; and

e Brooke Yachts & Jeld Wen CWS.

8.4.18 The Gunton Wood LNR was not considered in this assessment as it is situated beyond
200m from the nearest affected road.

8.4.19 The outcomes of the designated sites assessment are provided in Appendix 8G.

8.4.20 The base year NOx concentrations and Nitrogen deposition rates for the ecological
sites considered in this assessment are given in Table 8-9.

20 The results are reported for the Barnby Broad and Marshes SSSI, but are also applicable to the RAMSAR and SAC sites at

the same location
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Table 8-9 - Base Year 2016 NOx Concentrations and Nitrogen Deposition Rates for

Ecological Sites

Ecological Site

Habitat
Description

Habitat Critical
Load (kg N ha

yrt)

Base Year
Background
NOx
Concentration

(Hg/m?)

Baseline
Nitrogen

Deposition Rate

(kg N hat yrty*

Barnby Broad Fen marsh and 15-30 11.8 16.1
and Marshes swamp
SSSI**
Brooke Yachts Grassland, dwarf | 10-20 (heath) 14.6 14.8
Zr\ﬁ;jf Wen shrub heath, 10-15 (non

Mediterranean

grasses)
Gunton Warren Inland dune 8-15 12.6 14.3
LNR*** pioneer/siliceous

grassland

Kirkley Ham Acid/neutral 20-30 (neutral 14.6 14.8
CWS*** grassland grassland)

5-25 (acid

grassland)
Leathes Ham Fen, marsh & 15-30 14.4 14.8
CWSH** swamp
*Baseline conditions Nitrogen deposition rate obtained from APIS for site specific coordinates.
**Designated site as defined by DMRB HA207/07 (SACs, SCI’s, cSCl’s, SPA’s, pSPA’s, SSSI's and Ramsar sites). Base
conditions also apply to areas of The Broads SAC and the Broadland RAMSAR site.
***Non designated site assessed by request from consultees and Secretary of State

8.5 Predicted Impacts

Construction Phase: Dust Impacts

8.5.1

Construction works have the potential to generate fugitive dust emissions during

earthworks and construction activities, as well as from the trackout of dust and dirt by
vehicles onto public highways. Dust emissions can cause annoyance through soiling

of buildings and surfaces and/or adversely impact human health.

8.5.2

considered prior to the application of site-specific mitigation measures.

8.5.3

the Scheme will include the following:

e Site clearance (assessed as earthworks and demolition as appropriate);

Potential construction phase air quality impacts assessed in this section are

Major construction activities that are likely to be required during construction phase of
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8.5.5

8.5.6

8.5.7

e Topsoil strip (assessed as earthworks);

e [Excavation (assessed as earthworks);

e Landscaping (assessed as earthworks and construction as appropriate);
e Material import/export (assessed as trackout);

e Demolition (assessed as demolition);

e Temporary stockpile of resources (assessed as construction, potentially dusty
materials);

e Construction of compounds and access points (assessed as trackout); and
e Construction of road/bridge and footway (assessed as construction).

The main potential air quality impacts that may arise from the aforementioned activities
are:

e Dust deposition, resulting in the soiling of surfaces;
e Dust plumes, affecting visibility and amenity; and
e Elevated ambient PMio concentrations due to fugitive dust releases.

The potential for sensitive receptors to be affected is dependent on the scale and
locations of the dust generating activities, the nature of the activity, and local
meteorological conditions when the activity is taking place.

There are sensitive residential receptors located within 350m of the Order limits and
located on approach roads within 350m of the Order limits, where the aforementioned
activities could occur. The nearest sensitive residential receptors are located within
20m of the Order limits.

Distance bandings contained within Table 8.1-3, Table 8.1-4 and Table 8.1-5 of
Appendix 8A were analysed based on the Order limits of the Scheme. The number
and location of existing dust sensitive receptors from the Order limits is shown in Table
8-10.

Table 8-10 — Receptor Count within 350m of Earthworks and Construction Activities

Distance from construction

Distance Bandings

Sensitive Receptor Count

boundary (m) Residential Educational Medical
<20 69 2 0 71
20-50 35 0 0 35
50-100 170 0 0 170
100-200 454 0 0 454
200-350 1,209 1 1 1,211

8.5.8 Adistance of 50m from the source of construction dust is specified in IAQM guidance
as appropriate for the assessment of the sensitivity of the area to ecological impacts
from construction dust. There are two CWSs within 50m of the Order limits and there

104



County Council Document Reference: 6.1

3 p S u ffo l k Lake Lothing Third Crossing
Environmental Statement

are no statutory designated ecological sites within 50m. The IAQM guidance
categorises sites with a local designation such as CWSs and LNRs with dust sensitive
features as a low sensitivity receptor.

The Port of Lowestoft is situated within and adjacent to the construction compound
sites on the southern and northern bank of Lake Lothing (see Figure 5.4) and
operations at the Port could be adversely affected by construction dust.

The highest risk receptors are those that are downwind of potential dust-generating
construction activities. A wind rose derived from data recorded at Weybourne
meteorological station for the year 2016 demonstrates a prevailing south-westerly
wind. Therefore, those receptors located to the northeast and east of, and within
proximity to, the construction activities (see Paragraph 8.5.3), are more likely to be
affected by fugitive dust releases. As the precise location of dust generating activities
within the construction site is not known, a conservative approach was taken assuming
that these activities could occur up to the site boundary. A wind rose showing the
recorded data is presented in Appendix 8E.

The effects of construction dust generated during dry conditions could lead to
annoyance through dust deposition and also localised increases in PMsg
concentrations with the potential to adversely impact human health. The maximum
background annual mean PMo concentration for the Construction study area — as
predicted by Defra is 21.0 ug/m? (2017), which is well below the annual mean objective
value of 40 yg/m3. Therefore, it is unlikely that the short-term construction operations
would cause the daily (50 pg/m3) or annual mean (40 pg/m3) objective value to be
either approached or exceeded at sensitive receptors near to the Scheme construction
area.

The overall risk of construction dust impacts occurring; namely annoyance due to
soiling (deposition) and impacts to human health, in the absence of mitigation, is
detailed in Appendix 8A and was undertaken with reference to the IAQM guidance
document.

In summary, the risks of dust soiling and human health impacts caused by the Scheme
construction activities were identified to be medium to high and mitigation proposals
that will reduce this impact are included in Section 8.6. With appropriate mitigation
applied impacts from dust soiling and human health impacts are not expected to be
significant.

Operational Impacts

Local Air Quality Assessment

A total of 32,493 sensitive receptors (see Table 8-8) were selected for inclusion in the
atmospheric dispersion modelling assessment, most of which are situated in the urban
area of Lowestoft. The Operational Study Area incorporating the sensitive receptors
is presented in Figure 8.3.

A summary of the modelled annual mean NO,, PMig and PMz s concentrations across
the assessment study in the base year (2016) and Scheme opening year (2022) is
provided in Table 8-11.
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Table 8-11 — Summary of Predicted Annual Mean NO2, PM;o and PMzs Concentrations at
Sensitive Receptor Locations in Base (2016) and Opening Year (2022)

Parameter

Annual mean Objective 40 pug/m3 40 pg/m3 25 ug/m?3
Base 2016 Exceedance 14* 0 0
Number exceedances of DM Exceedance 0 0 0
the respective objective by
scenario DS Exceedance 0 0 0
New Exceedance 0 0 0
Improvement in
Concentration 11,613 6,850 2,108
Total number of receptors Deterioration in
with: Concentration 12,139 5,975 1,080
No Change in
Concentration 8,741 19,668 29,305
DS-DM Annual Mean Maximum Worsening +4.9 +1.2 _0.2
Change (ug.m-) Maximum Benefit -8.8 2.3 -0.4
Maximum Receptor ‘ X Y DM DS Change
Worsening 16217 653906.5 2924439 | 13 17.9 +4.9
Benefit 13594 654116.3 290878.0 | 29.7 20.9 -8.8

8.5.16 It should be noted that the monitoring results presented in Table 8-6 and Table 8-7 for
the Base year represent monitoring locations where measurements from ambient air
were taken. The Base scenario results presented in Table 8-11 are a prediction of
pollutant concentration at sensitive receptor locations based upon modelling the
dispersal of emissions from traffic.

8.5.17 The dispersion modelling results demonstrate that there are 14 predicted exceedances
of the annual mean NO: objective in the base year scenario, all of which are in
proximity to the existing crossing point at the inlet to the harbour and Lake Lothing,
these properties consist of flats above shops and although there are 14 address points
given for these locations, in terms of separate buildings defined by coordinates, there
are six. The maximum predicted exceedance in the Base year is 41.7 pg/m?3(1.7 pg/m?3
over the objective concentration) and the minimum exceedance is 40.2 pg/m?® (0.2
ug/m? over the objective concentration). However, as a result of decreased emissions
these exceedances are predicted to be removed by 2022 in both the DM and DS
scenarios, with no exceedances of any pollutant predicted.

8.5.18 The dispersion model has been verified against Scheme-specific and local authority
monitoring of NO». Variations in the adjusted modelled versus monitored NO; values
still occur due to the extent of the operational study area and the number of monitoring
locations used in the verification process. Therefore, whilst the baseline monitoring has
not recorded any exceedances of the NO, annual mean objective within the
operational study area, predicted exceedances at other locations within the model
domain can occur where the road to receptor distance is lower and/or due to variations
in modelled traffic flows, composition and speed particularly closer to junctions.
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The model verification process is detailed in Appendix 8B and, through appropriate
adjustment, has been shown to be performing within the recommended guidelines
stated by Defra in LAQM TG(16), page 132 ‘Model Uncertainty’.

In the Opening Year, 11,613 receptors are predicted to experience an improvement in
NO. annual mean concentrations, with 8,741 receptors experiencing no change, and
12,139 receptors experiencing a deterioration (see Figure 8.10).

The predicted magnitude of changes in annual mean NO,, PMiy and PM;s
concentrations across all modelled sensitive receptors is presented in Figures 8.10,
8.14 and 8.18.

The majority of improvements in annual mean NO; concentrations are predicted to
occur along the access routes to the A47 Bascule Bridge and Mutford Bridge. The
maximum improvement (-8.8ug/m?) is predicted to occur at a receptor situated
adjacent to the A12 on the approach to the A47 Bascule Bridge, with the resulting
annual mean value remaining well below the objective value.

Conversely, the locations predicted to experience the maximum worsening of NO;
levels comprise properties along Waveney Drive and along routes that traffic will use
to access the Scheme (see Figure 8.10). The maximum change in deterioration of
NO: (+4.9ug/m?3) is predicted to occur on Waveney Drive, although the total annual
mean value is predicted to remain below the objective value.

For the 1-hour mean objective for NO., in LAQM TG(16), Paragraph 7.91 Defra advises
that if the annual mean NO; concentration is less than 60ug/m?3, the hourly mean
objective is not likely to be exceeded. The predicted maximum annual mean NO;
concentration in the DS scenarios is 23.4ug/m?® at a sensitive receptor adjacent to the
A47 and in proximity to the junction with Commercial Road. As such, the 1-hour mean
objective is considered unlikely to be exceeded in the operational phase and has not
be considered further in this assessment.

With regard to PMip annual mean concentrations, 6,850 receptors are predicted to
experience an improvement, with 19,668 receptors predicted to experience no change
in concentration and 5,975 receptors experiencing a worsening in the operational
phase (see Figure 8.15).

The IAQM and Defra guidance provides an approach to assessing the relationship
between annual mean and 24-hour mean concentrations of PMio. Potential
exceedances of the 24-hour objective are more likely where the annual mean
concentration is over 32 pg/m3. Given that all predicted annual mean PM;, values are
well below this level, exceedances of the 24-hour objective are very unlikely both with
and without the Scheme in operation and has not been considered further in this
assessment.

For PM;s, 2,108 receptors are predicted to experience an improvement in PMzsannual
mean concentrations, 29,305 receptors are predicted to experience no change, and
1,080 receptors to experience a worsening, in the operational phase (see Figure 8.18).

The predicted magnitude of changes in annual mean NO,, PMyy and PMas
concentrations across all modelled sensitive receptors are summarised in Table 8-12.
These were calculated with reference to the magnitude of change criteria provided in
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IAN 174/13 and IAQM guidance. However, given that there are no predicted
exceedances of any pollutant in the Opening Year scenarios, it has not been necessary
to use IAN 174/13 guidance to inform significance.

8.5.29 In terms of changes in annual mean NO., 18,146 of the 32,493 sensitive receptors are
predicted to experience an imperceptible change in annual mean concentrations in
accordance with IAN 174/13, with 5,009 sensitive receptors experiencing a small
magnitude of change and 451 sensitive receptors experiencing a medium magnitude
of change. The increasing change in concentration at 3 sensitive receptors results in
a large magnitude of change with the Scheme in operation, however all predicted
concentrations remain well below the NO; objective, with NO; concentrations with the
Scheme at the 3 large magnitude of change sensitive receptor locations below 20
ug/m? (50% of the objective). The large magnitude of change receptors are situated at
the junction of Waveney Drive where the Scheme will join the existing road network.

8.5.30 For both PMio and PM: s, the annual mean changes are predominantly imperceptible
in the operational phase.

Table 8-12 — Predicted Magnitude of Change in Annual Mean Concentrations in the Opening
Year

Magnitude of Descriptor

Change (+/-)

0 pg/ms3 No Change 8,741 19,668 29,305
Between 0 to 0.4 | Imperceptible 18,146 5,856 1,080
Hg/ms

Between 0.4to 2 | Small 5,009 119 0
ng/ms

Between 2to 4 Medium 451 0 0
ng/ms

Over 4 pg/m3 Large 3 0 0

8.5.31 The local air quality assessment results for the ABP operational areas and the
consultee premises, which do not constitute sensitive receptors as per DMRB
HA207/07, are given in Appendix 8F.

Ecological Assessment

8.5.32 An assessment of change in air quality at the designated sites, LNR and CWS sites
was undertaken with reference to the DMRB HA207/07 guidance. The detailed results
for modelled transects representing each individual ecological site are given in
Appendix 8G and the results are visualised in Figure 8.19 and 8.20.

8.5.33 The annual mean NOy objective (30 pg/m?®) is not predicted to be exceeded at the
Barnby Broad and Marshes SSSI designated ecological site and associated SAC and
Ramsar.

8.5.34 With respect to the non-statutory ecological sites (hamely the LNR and the CWS), the
NO objective is predicted to be exceeded at the Kirkley Ham CWS by 10.7 pug/m?® and
at Leathes Ham LNR by 1.5 pg/m? in the Base (2016) scenario. Neither Kirkley Ham
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CWS nor Leathes Ham LNR are predicted to be in exceedance of the objective in the
Opening Year (2022) DM scenario. However, both CWS sites exceed the objective by
8.5 ug/m® and 1 pg/m3, respectively, in the DS scenario. The maximum increase in
NOx concentration at the Kirkley Ham CWS is 9.5 pg/m?and the maximum increase in
NOx at Leathes Ham LNR is 6.9 ug/m®. Although these are not statutory designated
sites as per the definition given by Annex F of the DMRB HA207/07 guidance, these
sites were included in this assessment following the Scoping Opinion (see Appendix
6B). The impact of increased NOy at the Kirkley Ham CWS is considered as significant
in the context of contributing to the increased N-deposition however the increased NOy
concentration alone would not be likely to cause harm. This is further discussed in
Chapter 11 of the ES.

The predicted rates of nitrogen deposition with and without the Scheme in the Opening
year were compared to the respective critical loads (CL) for the habitats within each
ecological site to determine the potential for significant effects.

The nitrogen deposition rates predicted at the statutory designated sites (Barnby Broad
and Marshes SSSI) and the non-statutory sites (Leathes Ham LNR and Kirkley Ham
CWS) are within the relevant critical loads for the habitat in the Base, Opening Year
DM and DS scenarios at each site as given in Table 8-9 with the exception of the acid
grassland habitat at the Kirkley Ham CWS for which the lower end of the critical load
range for nitrogen deposition is exceeded in the Base, DM and DS scenarios. The
detailed nitrogen deposition rates for each of the ecological sites assessed are given
in Appendix 8G. In the DS scenario the highest nitrogen deposition rate of 14.1 kg N
halyr! was calculated for the Barnby Broad and Marshes SSSI at a distance of 58.5m
from the nearest modelled road, the A146. Nitrogen deposition rates at the Barnby
Broad and Marshes SSSI did not change with the Scheme. A Nitrogen deposition rate
of 14.1 kg N ha* yr* was also calculated for the Kirkley Ham CWS at a distance of 6m
from the nearest modelled road, Tom Crisp Way. At the Kirkley Ham CWS the increase
in N-deposition attributed to the Scheme in the DS scenario is predicted to be 0.5
kgN.hal.yr! at a distance of 6m from the road, which exceeds 1% of the lower CL of
20 kgN.hat.yr? for Neutral Grasslands, and 1% of the lower CL of 5 kgN.hat.yr? for
Acid Grasslands, thereby indicating the potential for harm to vegetation, this is
considered a significant adverse effect.

See Chapter 11 for more discussion on the impacts upon Kirkley Ham CWS.

A regional assessment of total emissions was undertaken for the opening year (2022)
and design year (2037), focussing on the change in emissions of NOyx, PMy, and CO:
between the DM and DS scenarios for the Opening year and Design Year. The results
of the assessment are presented in Table 8-13.

Overall, total emissions of each pollutant and CO; are predicted to increase between
the DM and DS scenarios in both the Opening (2022) and Design (2037) years. In the
Opening Year (2022), this increase in emissions equates to 1.6 tonnes per year for
NOy, 0.2 tonnes per year for PMio, and 776 tonnes per year for CO..

In the Design Year (2037), the predicted increases in NOx PMo and CO» emissions in
the DS scenario relative to DM equate to 1.2 tonnes per year for NOx, 0.3 tonnes per
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year for PMio and 934 tonnes per year COa.

2.5.41 The National Atmospheric Emissions Inventory?* (NAEI) compiles data on UK CO;
emissions by local authority and national data for emissions of NOx and PMs,. The total
emissions of CO; from the road sector within Waveney for the most recent available
year (2015) were 144,458 tonnes. In the context of the overall regional emissions, the
predicted increase in annual emissions of CO; (776 tonnes and 934 tonnes,
respectively) attributed to the operational phase of the Scheme represent less than 1%
of the 2015 road sector total, thus are not considered to represent a significant
environmental effect.

8.5.42 The reported national emissions of NOx and PMy, for the most recently available year
(2016) were 890,000 tonnes and 170,430 tonnes, respectively. The predicted increase
in annual emissions of NOx (1.6 tonnes and 1.2 tonnes) and PMj (0.2-0.3 tonnes) in
each assessment year are therefore not considered to be significant in the context of
the national emissions.

Table 8-13 — Regional Emissions Assessment Outputs

Pollutant Emission (tonnes per year)

Scenarios
PMjo CO;
Base Year (2016) 188.2 16.4 69,746
Do-Minimum (2022) 130.0 16.4 69,988
Do-Something (2022) 131.6 16.6 70,764
% Change from DM-DS (2022) | +1.3% +1.3% +1.1%
Do-Minimum (2037) 81.0 19.1 78,265
Do-Something (2037) 82.6 19.4 79,199
% Change from DM-DS (2037) | +1.5% +1.6% +1.2%

* pbased on vehicle emissions factors for 2030, which is the latest future year for which
projected vehicle emission factors are currently published by Defra.

Significance Assessment- Local Air Quality

8.5.43 The significance of local air quality changes as a result of the Scheme has been
assessed with reference to IAQM guidance. Assessment against Highways England
guidance is not required as IAN 174/13 only applies where the concentrations with the
Scheme are within 10% of the objective for an assessed pollutant.

8.5.44 As such, the 3 properties that experience a large magnitude of change in NO-
concentration do not contribute to significance as the DS scenario concentration is not
within 10% of the objective as the large magnitude of change sensitive receptors have
a maximum concentration below 20 ug/m3.

21 National Atmospheric Emissions Inventory 2018. CO, dataset: https://www.gov.uk/government/statistics/uk-local-authority-
and-regional-carbon-dioxide-emissions-national-statistics-2005-2015 and NO, and PM;o annual emissions dataset:
https://www.gov.uk/government/statistics/uk-local-authority-and-regional-carbon-dioxide-emissions-national-statistics-2005-
2015
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8.5.45 The change in annual mean concentrations of NO- at the sensitive receptors is shown
in Figure 8.10, for PMyg, Figure 8.14 and for PM.s Figure 8.17. A summary of the
predicted changes in pollutant concentrations at the sensitive receptors is provided in
Table 8-11, Table 8-12 and Table 8-13 which have been used to inform the judgement
on whether the Scheme is likely to have a significant effect on local air quality.

8.5.46 Ofthe 32,493 sensitive receptors assessed, there are no receptors predicted to exceed
the annual mean objective value for each pollutant in the opening year (2022).

8.5.47 No sensitive receptors have been identified as “at risk” (within 10% of objective value)
of exceeding the NO: objective value as the highest annual mean NO, concentration
predicted at a sensitive receptor with the Scheme is 23.4 ug/m3. Consequently,
IAN174/13 guidance has not been adopted to assess significance.

8.5.48 The impact descriptors provided by the IAQM guidance® have been adopted to
describe the potential impact of the Scheme on local air quality at each of the identified
relevant receptors. The predicted impact at each receptor is described in Table 8-14
for the opening year (2022).

8.5.49 The local air quality impacts associated with the operation of the Scheme are predicted
to be predominantly negligible, with more properties predicted to experience an
improvement in air quality as opposed to a worsening.

8.5.50 Based on the results of the local air quality assessment and evaluation within the
context of the significance criteria, the Scheme will not constitute a significant
environmental effect with respect to local air quality.

Table 8-14 — Predicted sensitive receptor impact (IAQM)

Impact Descriptor Pollutant
(IAQM) NO, PMio

Substantial 0 0 0
Improvement

Moderate 148 0 0
Improvement

Slight Improvement 263 0 0
Negligible 32,019 32,493 32,493
Slight Worsening 60 0 0
Moderate Worsening 3 0 0
Substantial Worsening | 0 0 0

8.5.51 The Scheme has no predicted exceedances of the health based air quality objectives
for air pollutants NO2, PM1o and PM.s as a result of the Scheme. Similarly, there are
no AQMAs that are predicted to be impacted detrimentally by the Scheme.

8.5.52 Interms of PCM compliance and compliance with the EU Ambient Air Quality Directive
air pollutant limit values, based upon an assessment given in Appendix 8C, the
Scheme will not result in a zone becoming non-compliant or affect the ability of the
region to achieve compliance.
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Significance Assessment- Regional Emissions

The predicted magnitude of increases in emissions associated with the operational
Scheme for both the opening year (2022) and future year (2037) are likely to be
insignificant within the context of total regional emissions. This is evidenced through
the comparison of predicted increases associated with the Scheme to the most
recently published regional and annual emissions reported by NAEI (see Paragraph
8.5.41 and 8.5.42).

Therefore, changes in regional emissions as a result of the Scheme are not considered
to constitute a significant environmental effect.

Mitigation and Residual effects

Construction

In the absence of further mitigation, construction of the Scheme is considered to
represent a medium to high risk with respect to potential dust impacts at nearby
sensitive receptors. As such, a number of mitigation measures are recommended;
with reference to IAQM guidance, that are commensurate to the scale and nature of
the construction activities.

Given the proximity of receptors considered sensitive to construction dust and the
medium to high risk rating with respect to potential dust impacts monitoring of dust and
PMio, mitigation measures have been incorporated into the interim CoCP for
development into an air quality management plan at detailed design, which have been
focussed on particularly sensitive locations adjacent to likely construction activity
areas.

Dust and PM31p monitoring is also included within the interim CoCP for medium to high
risk sites, as defined by IAQM. This is to include:

e Regular onsite and offsite inspection where receptors are nearby, to monitor
dust, record inspection results, and make the log available to the local authority
when requested,;

e Increasing the frequency of site inspections when activities with a high potential
to produce dust are being carried out and during prolonged dry and/or windy
conditions;

e Agreeing dust deposition and/or real-time continuous PMio monitoring locations
with the county planning authority in consultation with Waveney District Council,
with baseline monitoring taking place at least three months before construction
works commence.

The mitigation measures focus on controlling fugitive releases of construction phase
dust and will be implemented by the contractor through the air quality management
plan required by the interim CoCP. Such measures include, but may not be limited to:

e Dust generating activities (e.g. cutting, grinding and sawing) will be minimised
and weather conditions considered prior to conducting potentially dust emitting
activities;
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e Fine material will not be stockpiled to an excessive height in order to prevent
exposure to wind and/or dust nuisance;

e Roads and accesses will be kept clean;

e Where possible, plant will be located away from site boundaries that are close to
residential areas;

e Water will be used as a dust suppressant, where applicable;
e Drop heights from excavators to crushing plant will be kept to a minimum;

o Distances from crushing plant to stockpiles will be kept to the minimum
practicable to control dust generation associated with the fall of materials;

e Skips will be securely covered;

e Soiling, seeding, planting or sealing of completed earthworks will be completed
as soon as reasonably practicable following completion of earthworks;

e Dust suppression and the maintenance of the surface of access routes will be
appropriate to avoid dust as far as practicable, taking into account the intended
level of trafficking;

e Wheel wash facilities to minimise trackout of dust;
e Material will not be burnt on site; and
e Engines will be switched off when not in operation.

The interim CoCP requires that the full CoCP stipulates the following to ensure the
aforementioned mitigation is implemented effectively, continually monitored and
updated accordingly:

e |dentification of a responsible environmental manager

e Notification procedures where potentially significant dust generating activities are
required;

e Method statements for the control of dust in such locations; and

¢ Management procedures to ensure issues are addressed should they be raised
by the public.

The mitigation measures will reduce both the magnitude and duration of fugitive dust
releases throughout the construction phase. With these measures in place, the
residual dust impact will be, at worst, slight adverse at the highest risk receptors
located downwind and within 50m of construction activities.

Any such, impacts are expected to be intermittent and temporary for the duration of
the respective activities and therefore would not constitute a significant environmental
effect.

Operation

As there are no likely significant effects identified during the operation of the Scheme,
no mitigation measures for operational Air Quality are required.
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Conclusion and Effects

Baseline Air Quality

Air quality monitoring undertaken by WDC and Scheme specific monitoring has
demonstrated that NO, annual mean concentrations are greatest on the approaches
to the A47 Bascule Bridge. However, there were no monitored exceedances of the
annual mean objective for NO throughout Lowestoft.

Background air quality in Lowestoft is good, with NO,, PMio and PM. s annual mean
background concentrations reported to be well below the respective objective values.

There are no Air Quality Management Areas (AQMA) designated within Lowestoft.

Construction Phase

The construction phase air quality assessment has demonstrated that, in the absence
of mitigation, the scale and nature of the Scheme construction, excluding demolition
represent a medium to high risk of dust related impacts. The highest risk sensitive
receptors are those located within 50m and downwind of potential dust-generating
activities.

Further mitigation measures will be implemented and secured via the full CoCP to
prevent or minimise potential fugitive dust emissions. With these measures in place,
the residual dust impact will be, at worst, slight adverse at the highest risk receptors.

Any such impacts are expected to be intermittent and temporary for the duration of the
respective activities only and would not constitute a significant environmental effect.

Operation Phase

Operational phase air quality impacts are expected to be associated with changes to
vehicle emissions caused by the implementation of the Scheme. Given that vehicle
emissions are predicted to decrease with time as a result of more stringent regulation
of petrol and diesel engines, local air quality impacts attributed to the Scheme are likely
to be worst in the opening year.

Local Air Quality

The assessment has demonstrated that the operational Scheme would not result in
any new exceedances of the air quality objectives for NO,, PMip and PM_s at all
sensitive receptor locations included in the detailed atmospheric dispersion modelling
study. Indeed, there are predicted to be no exceedances of these objectives in both
the Do Minimum and Do Something Opening Year (2022) scenarios.

Of the 32,493 sensitive receptors included in the modelling study, an improvement in
annual mean pollutant concentrations is predicted to occur at 11,613 receptors (NO,),
6,850 receptors (PM10), and 2,108 receptors (PM.s) with the Scheme in operation
when compared to without in the Opening Year (2022).

In contrast, 12,139 sensitive receptors are predicted to experience a worsening in
annual mean concentrations of NO», 5,975 to experience a worsening in PMio, and
1,080 receptors to experience a worsening PMas.

The majority of the predicted changes in air pollutant concentrations, both improving
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and worsening, are classed as imperceptible or small, with a relatively low number of
changes corresponding to a medium and large classification. In all cases, the predicted
total pollutant concentrations in the 2022 Do Something scenario are well below the
respective health-based national air quality objective.

Through adopting the significance criteria in the guidance provided by IAQM, the local
air quality impacts associated with the operation of the Scheme (see Paragraph 8.5.49
would not constitute a significant environmental effect.

Regional Emissions

The assessment has demonstrated that emissions of oxides of nitrogen, particulates
(PMyo) and carbon dioxide would all be greater during the operational phase of the
Scheme in the opening year (2022) and the design year (2037). Increases in regional
emissions with the Scheme are not considered to constitute a significant environmental
effect within the context of the total regional and national emissions.

Designated Sites

No significant environmental effects are predicated within any of the assessed
statutory designated ecological sites, as defined by the DMRB, during the operational
phase of the Scheme. Significant environmental effects have been predicted for the
Kirkley Ham CWS which is not designated, but is an ecological receptor. Further
discussion on this point is provided in Chapter 11.

NNNPS Compliance

The Scheme is not predicted to cause non-compliance with the NNNPS. There are no
predicted impacts upon an existing AQMA and the Scheme would not affect the UK’s
ability to comply with the EU Ambient Air Quality Directive.
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Introduction

9.1.1 This chapter addresses the likely significant effects of the construction and operational
phases of the Scheme on Cultural Heritage and the identification of mitigation of impact
to Heritage Assets where relevant. It is supported by Figure 9.1 to Figure 9.4 and
Appendix 9A to 9G. Appendix 9G, is the Gazetteer of Cultural Heritage Assets and
each asset is assigned as Asset Reference Number, referred to throughout this
chapter in the form (n). This chapter should be read in conjunction with Chapter 10:
Townscape and Visual Impact and Chapter 12: Geology and Soils.

9.1.2 The baseline for Cultural Heritage presented in Section 9.4 is derived from information
collated for a desk-based assessment (Appendix 9A), results of subsequent research
and consultation responses received from the Secretary of State (SoS) in the Scoping
Opinion (Appendix 6B) and consultation responses from Historic England (HE), Suffolk
County Council Archaeological Services (SCCAS) and Waveney District Council
(WDC).

9.1.3 The assessment has been completed with reference to HE good practice advice to
implementing historic environment legislation, policy and guidance, and the National
Policy Statement for National Networks. The value and significance of Cultural
Heritage is assessed, a staged approach to examination of setting is used, and
management of the impact of the Scheme on heritage assets is addressed. Further
information on the methods used is included in Section 9.3.

9.1.4 The assessment results are presented as a discursive, iterative and non-technical
narrative in Sections 9.6 — 9.9. For ease of reference the results of the assessment are
also summarised in tabular format in section 9.9.

9.1.5 The Scheme comprises a bridge structure and supporting link roads, therefore the
assessment has also considered Highways England’s Interim Advice Note (IAN)
125/15, which provides supplementary advice to sections of the Design Manual for
Roads and Bridges (DMRB) relevant to Cultural Heritage. The summary tabular format
used and the terminology employed to describe the significance of the Cultural
Heritage, the impact and the significant effects of the development are derived from
those used by the DMRB.

The Study Area

9.1.6 This assessment focuses on the nature and extent of the heritage assets located within
a 500m buffer around the Order limits (Figure 9.1). The 500m study area includes parts
of the Inner Harbour and Entrance Channel, the Inner Harbour — North, and the Inner
Harbour — South character areas, as defined by a recent HE study of the port of
Lowestoft??. The 500m study area has been selected to include the area where direct
physical impact to heritage assets may occur during the construction phase of the
Scheme and where the Scheme is likely to have significant effects upon the setting of

2 Historic England 2016. Lowestoft: Port Heritage Summary
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built heritage assets.

A few areas beyond 500m have been identified, using the Zone of Theoretical Visibility
(ZTV) (see Chapter 10 and Figure 9.2), where the Scheme will be visible from
designated and non-designated built heritage assets when the Scheme Bascule
Bridge is in the raised position, and hence at its tallest point. Using the ZTV and
photomontages (see 9.3.14), and with the qualification that the ZTV identifies views
from rooftops, (see 10.3.30) professional judgement guided by legislation, policy,
acknowledged standards and designation criteria (see 9.3.15) has then been applied
to incorporate these assets into the scope of the assessment within this chapter. The
selected study area is consistent with SoS’s Scoping Opinion (Appendix 6B), directing
that the Applicant should “ensure that [the study area] is sufficiently wide to capture all
cultural heritage features that could be significantly affected by the Proposed
Development” (paragraph 3.45).

The built heritage assets situated outside the 500m study area with views of the
Scheme , which are included in the assessment are all located within the South
Lowestoft Conservation Area (shown on Figure 9.1) and comprise:

e Port House (Listed Building: Grade II);

¢ Royal Norfolk and Suffolk Yacht Club (Listed Building: Grade II*);
e Central Railway Station (locally listed);

e 18-32 Station Square (locally listed);

e Terraced Houses (19" Century) (fronting north side of Commercial Road) (local
interest building);

e 7-11 Station Square (locally listed);
e RNLI Statue (locally listed); and
e 1-8 Pier Terrace (locally listed).

The number of conservation areas considered by the original desk based assessment
(Appendix 9A) was three, but it was subsequently agreed during scoping (Appendices
6A & 6B) that Oulton Broad Conservation Area and North Lowestoft Conservation Area
would be screened from the Scheme by topography and the existing built environment
and their setting would not be impacted upon. The subsequently completed ZTV (see
Figures 10.2 - 10.4) for the Scheme shows very limited inter-visibility between the
Scheme and the North Lowestoft Conservation Area, but this inter-visibility is restricted
to the rooftops of buildings located within the CA and it is not considered in this
assessment but due to the negligible impact at ground level where the heritage asset
is best appreciated, this does not warrant inclusion of these heritage assets into this
assessment. . In contrast, distant views of the Scheme may be possible from ground
level at parts of the Oulton Broad Conservation Area and therefore this Conservation
Area has been reintroduced to the assessment. The three conservation areas are
shown in Figure 9.2.
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9.2 Directives, Statutes and Relevant Policy

The following national legislation, policies and guidelines have been considered.
National Legislation

Ancient Monuments and Archaeological Areas Act 1979

This legislation defines sites that warrant protection due to their being of national
importance as 'ancient monuments'. These can be either Scheduled Monuments or
"any other monument which in the opinion of the Secretary of State is of public interest
by reason of the historic, architectural, traditional, artistic or archaeological interest
attaching to it”. The Act states that consent must be obtained from Historic England
(formerly English Heritage) for works of demolition, repair and alteration that might
affect heritage assets which are designated as Scheduled Monuments (SM) or assets
being considered for adoption as an SM. Heritage assets which are not designated as
SMs are protected through the development management process under the TCPA
1990 and the NPPF.

Planning (Listed Building and Conservation Areas) Act 1990

This Act makes provision for the protection and conservation of historic buildings and
areas by way of a process of listing and designation. Listed buildings are classified as
being Grade I, Grade II* or Grade Il and historic areas are designated as conservation
areas. Once listed, Listed Building Consent must be obtained from the local planning
authority before works to demolish, alter or extend a listed building can be carried out.
Similarly, consent must be obtained for the demolition of buildings in a Conservation
Area. New developments in a Conservation Area are also expected to adhere to strict
design criteria to ensure the character of the area is maintained or enhanced.

The Historic Buildings and Ancient Monuments Act 1953

This Act authorises Historic England to compile a register of ‘gardens and other land’ situated
in England that appear to be of special historic interest. Registered Parks and Gardens are
graded |, II* or 1l along the same line as listed buildings. A registered park or garden is not
protected by a separate consent regime, but applications for planning permission will give
great weight to their conservation.

The Infrastructure Planning (Decisions) Regulations 2010

These Regulations require the Decision Maker (in this case, the SoS) to have regard
towards the desirability of preserving the setting and features of listed buildings and
the desirability of preserving or enhancing the character or appearance of
Conservation Areas when determining applications for development consent.

National Policy

National Networks: National Policy Statement

The National Networks National Policy Statement (NNNPS) sets out national policy
relevant to decisions on development consent applications for national networks
nationally significant infrastructure projects in England. The NNNPS clarifies that a
heritage asset can be a building, monument, site, place, area or landscape and that
the significance of the asset is a factor both its physical presence as well as its setting.
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Within an Environmental Statement, paragraph 5.126 of the NNNPS states that an
applicant is required to “undertake an assessment of any likely significant heritage
impacts of the proposed project ....and describe the significance of any heritage assets
affected, including any contribution made by their setting. The level of detail should be
proportionate to the asset’s importance.”

Paragraphs 5.128 to 5.133 of the NNNPS set out the matters relevant to the Secretary
of State’s determination of applications where heritage matters are relevant.

National Policy Statement for Ports

The National Policy Statement for Ports (PNPS) sets out national policy relevant to
decisions on development consent applications for Port and related infrastructure.
Similarly to the NNNPS, an applicant is required to provide a description of the
significance of affected heritage assets affected by a proposed development and the
level of detail should be proportionate to the importance of the heritage asset.

National Planning Policy Framework, 2012

The NPPF requires developers to assess Heritage Assets as part of their planning
applications and to record assets that cannot be conserved as part of the works. This
includes both designated and undesignated assets.

East Inshore and East Offshore Marine Plan

Policy SOC2 of this Marine Plan requires applications that may affect heritage assets
to demonstrate, in order of preference:

a) “that they will not compromise or harm elements which contribute to the
significance of the heritage asset

b) How if there is compromise or harm to a heritage asset, this will be minimised

¢) How, where compromise or harm to a heritage asset cannot be minimised it will
be mitigated against, or

d) The public benefits for proceeding with the proposal if it is not possible to
minimise or mitigate compromise or harm to the heritage asset.”

Heritage Guidance and Standards

The following guidance documents have informed the assessment upon Cultural
Heritage.

Historic England

e Historic England 2015. Managing Significance in Decision-Taking in the Historic
Environment. Historic Environment Good Practice Advice in Planning: 2;

e Historic England 2017. The Setting of Heritage Assets. Historic Environment
Good Practice Advice in Planning: 3;

e Historic England 2015. Tall Buildings: Historic England Advice Note 4; and

e Historic England 2008. Conservation Principles, Policies and Guidance.
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Chartered Institute for Archaeologists

e CIfA 2017. Standards and Guidance for Historic Environment Desk-Based
Assessment.

Highways England

e Highways England 2015. Interim Advice Note 125/15: Environmental
Assessment Update; and

e Highways England Design Manual for Roads and Bridges. Volll/section3/Part 2.
HA 208/7: Cultural Heritage.

Methods of Assessment

This assessment has been completed with reference to HE advice to implementing
historic environment legislation, policy and guidance comprising Historic Environment
Good Practice Advice in Planning Notes 2-3, Historic England Advice Note 4 (tall
buildings) and Conservation Principles, Policies and Guidance. The results of the
assessment are presented as a discursive, iterative and non-technical narrative in
sections 9.6 to 9.11.

The assessment has referenced the NNNPS, NPSP and the NPPF. The NNNPS and
NPSP require a description of the significance of heritage assets affected by proposed
development, and the contribution of their setting to that significance, and that sufficient
information is provided to enable adequate understanding of the extent of impact of
proposed development on heritage assets. The NNNPS differentiates between
“substantial harm” and “less than substantial harm” to designated heritage assets
(paragraphs 5.132-134).

The Scheme comprises a bridge structure and supporting link roads, therefore
consideration has also been given to the guidance provided by Highways England’s
Interim Advice Note (IAN) 125/15, which sets out supplementary advice to relevant
sections of the Design Manual for Roads and Bridges (DMRB).

The assessment has also referenced the Chartered Institute for Archaeologists (CIfA)
standards and guidance documents, including the Standards and Guidance for Historic
Environment Desk-Based Assessments.

Stages in the Assessment Process

Following consideration of HE guidance, and taking into account the baseline for the
Scheme, the assessment has been undertaken in the following six key stages, as
agreed with Historic England:

e Establish the baseline environment through desk based review and site survey;

e |dentify which heritage assets and their settings within the baseline environment
may be affected by the Scheme;

e Assess the value and significance of affected heritage assets, including the
degree to which settings and views make a contribution to their significance;

e Assess the impact of the Scheme, whether beneficial or harmful, on the
significance of affected heritage assets and their settings;
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e Identify ways to mitigate the impact of the Scheme; and

e Describe the residual significant effects of the Scheme.

Methodology for Stage 1 - Establishment of the baseline environment

The identification and description of the baseline environment has involved a
combination of desk-based review of plans, records and other documents, consultation
with statutory consultees and completion of mostly non-intrusive site surveys.

Descriptions of all of the heritage assets examined for the heritage baseline, including
those subsequently selected for assessment in this chapter, are presented in the
Gazetteer (Appendix 9G). Where these heritage assets are identified in this chapter
they are referenced as a bold number in brackets utilising a Scheme specific
numbering system to allow ease of cross referencing to the figures and the Gazetteer
(Appendix 9G).

For ease of reference the baseline environment includes a section identifying
designated and non-designated heritage assets, and is broadly presented as three
heritage asset topics areas:

e Built heritage considers architectural, designed or other structures with historical
significance, such as listed buildings or structures of local historic interest;

e Archaeological remains consider those materials created or modified by past
human activities, which include a wide range of visible and buried artefacts, field
monuments, structures and landscape features in both terrestrial and marine
environments. They also include areas which have been identified as being of
archaeological potential; and

e The historic landscape concerns perceptions that emphasise evidence of the
past and its significance in shaping the present landscape.

In relation to Historic Landscapes, the baseline environment focuses on historic
landscape types and historic landscape units within the study area where human,
social and economic activity has shaped the landscapes and there is a discernible
awareness of their evolution. Historic landscape types are distinctive areas of the
landscape with a consistent overarching theme, such as ‘woodland’ or ‘enclosed land’.
Historic landscape types usually contain a number of historic landscape unit sub-
divisions, which take account of variations such as morphology, location and time
depth, for example long established woodland and recent commercial forestry.

Desk based review

The following sources of information have been consulted to establish the baseline
environment:

e Information on designated heritage assets, which comprise World Heritage Sites,
SMs, Listed Buildings, Registered Parks and Gardens, and Registered
Battlefields, assets held on Historic England’s National Heritage List for England
(NHLE);

e Information on known undesignated heritage assets held by the Suffolk Historic
Environment Record (HER);
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e Details of previous archaeological investigations which have been undertaken
within the study area (held by the HER);

¢ Information on Conservation Areas and other built heritage assets that were
worthy of inclusion within the assessment (held by the HER and through
consultation with WDC);

e Documentary and photographic sources (including aerial photographs) held by
the HER, Historic England’s National Record of the Historic Environment (NHRE)
and the Suffolk Archive Service;

e Historic Mapping held by the HER and the Suffolk Archive Service; and
e Historic Landscape Characterisation (held by Suffolk HER).

A preliminary geoarchaeological deposit model was completed in February 2017
(Appendix 9B) from desk based review of historical borehole logs situated along the
route and in proximity to the Scheme. The preliminary geoarchaeological deposit
model will be refined as further Gl becomes available to further inform the approach to
mitigation, which will be completed pre-construction as set out in the Written Scheme
of Investigation for Evaluation and Mitigation presented in Appendix 9F.

Site surveys

Walkover surveys of the study area were conducted on 20 November 2015 and on 30
June 2017. Sites of known heritage assets were visited to confirm their location and
condition. During this walkover survey the study area was searched for previously
unknown heritage assets which are not recorded on the HER. New assets which are
not currently recorded on the HER are presented in the Gazetteer in Appendix 9G and
solely consist of non-designated buildings of local historic interest present on 19" and
early 20" century Ordnance Survey (OS) maps (the 'Local Interest' buildings shown
on Figure 9.1). These Local Interest buildings have been included within the scope of
this assessment following consultation with WDC.

An archaeological watching brief was undertaken in 2016 and 2017 during
Geotechnical Investigation (Gl) comprising trial trenching and trial pitting along the
route of the Scheme (Figure 9.4) in accordance with a Written Scheme of Investigation
(WSI) (Appendix 9C). Any further trial pits that will be completed pre-construction will
be supervised in accordance with the WSI included in Appendix 9C and this is secured
as a requirement to the DCO. The findings of the watching brief undertaken to date are
included in reports presented in Appendices 9D and 9E and these results are
incorporated into the assessment.

Methodology for Stage 2 - Identification of heritage assets and settings within the
established baseline (stage 1) affected by the Scheme

The identification of heritage assets and settings which may be affected by the Scheme
has been completed through consideration of the construction of the Scheme,
examination of the Scheme design, and results of other assessments such as traffic,
noise and townscape; and comparison of this information with the distribution and
setting of heritage assets recorded in the baseline environment, the ZTV and
photomontages taken from the viewpoints that were selected in consultation with HE.

122



County Council Document Reference: 6.1

3 p S u ffo l k Lake Lothing Third Crossing
Environmental Statement

The photomontages were taken from locations in proximity to, but not directly adjacent
to assessed heritage assets and provide an example of how views to the Scheme
would be experienced from areas in proximity to those heritage assets. Heritage assets
are scoped out of further assessment where the traffic, noise and townscape
assessments consider effects to be neutral or slight, where photomontages show that
views of the Scheme would be distant and screened from heritage assets by existing
landscape features or the built environment, and where the ZTV has shown that views
between heritage assets and the Scheme would only be possible from the highest
point of the heritage asset (e.g. rooftops) and would not be experienced from locations
where visual appreciation of the heritage asset and its setting would be usual (e.g.
ground level).

Methodology for Stage 3 - Assessment of the value and significance of heritage assets

Professional judgement, guided by legislation, policy, acknowledge standards and
designation criteria regarding the archaeological, architectural, historic and artistic
interested of assessed heritage assets and the contribution of their setting has
informed the assessment of value and significance, as discussed in Section 9.6 and
summarised in Table 9-10, Table 9-11, Table 9-12 and Table 9-13

It is noteworthy that the assessment has been undertaken with reference to HE
guidance for determining the impacts upon a heritage asset and this guidance
specifically uses the term ‘significance’ where elsewhere in this ES the term ‘sensitivity’
is used. To provide consistency with HE terminology the term significance has been
used within this chapter.

The value of a heritage asset to this and future generations is derived from its heritage
interest. That interest derives not only from a heritage asset's physical presence, but
also from its setting and is influenced by a range of high level inter-related heritage
values, which contribute to the significance of heritage assets. The assessment of the
value of heritage assets has involved consideration of four categories, which are
summarised as:

e Aesthetic value, the ways in which people draw sensory and intellectual
stimulation from heritage assets;

e Communal value, the meanings of a heritage asset for the people who relate to
it, or for whom it figures in their collective experience or memory;

e Evidential value, the potential of the heritage asset to yield evidence about past
human; and

e Historical value, the ways in which past people, events and aspects of life can be
connected through heritage assets to the present.

The assessment of the significance of heritage assets has involved consideration of:
e Understanding the nature of the significance of the heritage asset;

e Understanding the extent of the significance of the heritage asset;

e Understanding the level of the significance of the heritage asset; and

e Understanding the contribution made by the setting and context of the heritage
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asset to its significance.

Six ratings of significance are used for heritage assets, very high, high, medium, low,
negligible, unknown; the ratings and criteria of the significance of heritage assets is
presented in three topic areas, which comprise archaeological remains in Table 9-1, built
heritage in Table 9-2 and historic landscapes in Table 9-3.

Table 9-1 — The significance of archaeological remains

Significance Example

Very High World Heritage Sites (including nominated sites)
Assets of acknowledged international importance
Assets that can contribute significantly to acknowledged international research objectives

High Scheduled Monuments (including proposed sites)
Undesignated assets of scheduled quality and importance
Assets that can contribute significantly to acknowledged national research objectives

Medium Designated or undesignated assets that contribute to regional research objectives

Low Designated and undesignated assets of local importance
Assets compromised by poor preservation and/or poor survival of contextual associations
Assets of limited value, but with potential to contribute to local research objectives

Negligible Assets with very little or no surviving archaeological interest

Unknown The importance of the resource has not been ascertained

Table 9-2- The significance of built heritage assets

Significance Status and Definition

Very High International importance i.e. World Heritage Sites.

High National importance i.e. listed buildings at Grade | and 11*, Scheduled Monuments with standing
remains, conservation areas containing very important buildings and undesignated structures of
clear national importance.

Medium Regional importance i.e. listed buildings at Grade Il, conservation areas containing buildings that
contribute significantly to its historic character, historic townscape with important integrity in their
buildings, or built settings and undesignated structures of clear regional importance.

Low Local importance i.e. undesignated assets of modest quality in their fabric or historical association
and historic townscape of limited historic integrity (including buildings and structures included in a
local list prepared by the local authority).

Negligible Assets of no architectural or historical note

Unknown Assets with some hidden i.e. inaccessible potential for historic or architectural significance.
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Table 9-3 —

The significance of historic landscapes

Significance  Status and definition

Very High

World Heritage Sites inscribed for their historic landscape qualities.
Historic landscapes of international value, whether designated or not.

Extremely well preserved historic landscapes with exceptional coherence, time-depth, or other
critical factor(s).

High

Designated historic landscapes of outstanding interest.
Undesignated landscapes of outstanding interest.
Undesignated landscapes of high quality and importance, and of demonstrable national value.

Well preserved historic landscapes, exhibiting considerable coherence, time-depth or other
critical factor(s).

Medium

Designated special historic landscapes.

Undesignated historic landscapes that would justify special historic landscape designation,
landscapes of regional value.

Averagely well-preserved historic landscapes with reasonable coherence, time-depth or other
critical factor(s).

Low

Robust undesignated historic landscapes.
Historic landscapes with importance to local interest groups.

Historic landscapes whose value is limited by poor preservation and/or poor survival of contextual
associations.

Negligible

Landscapes with little or no significant historical interest.

Methodology for Stage 4 - Assessment of magnitude of impact

9.3.19 The assessment of magnitude of impact has included consideration of the setting of
heritage assets, their vulnerability, current state of survival/condition and the nature of
the potential impact of the Scheme upon them.

9.3.20 Impacts on heritage assets can be indirect or direct and occur during the construction
and operational phases of the Scheme, i.e. during groundworks, clearance,
landscaping, ground compaction, service installation, stockpiling, storage, visual
intrusion (including lighting), alteration to traffic volumes and associated noise and
vibration. These activities include the following impacts:

Permanent complete or partial loss of a heritage asset as a result of ground
excavation, including piling;

Permanent or temporary loss of the physical and/or visual integrity of a feature,
monument, building or group of monuments;

Permanent or temporary damage to the setting and therefore significance of
heritage assets;

Damage to heritage assets due to compaction, desiccation or waterlogging; and

Damage to heritage assets as a result of ground vibration caused by
construction.
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9.3.21 Factors for consideration when evaluating magnitude of impact upon heritage assets

include:

e The percentage destruction of a heritage asset or group of heritage assets;

e Analysis of the extent to which partial destruction affects the integrity and
understanding of a heritage asset or group of heritage assets;

e The extent to which the Scheme and its associated traffic impinge upon factors
that contribute to the significance of heritage assets including their setting, i.e.
views, topography, vegetation, sound environment, approaches and context, as
experienced within the landscape or townscape; and

e The extent to which the Scheme and predicted changes in traffic flows
throughout the study area impinge upon the form and understanding of the time
depth of historic landscapes.

9.3.22 Five ratings for magnitude of impact have been adopted for heritage assets, major,
moderate, minor, negligible, no change based on these considerations and criteria for
attribution of magnitude of impact are described in Table 9-4.

Table 9-4 — The magnitude of impacts upon heritage assets

Magnitude of

Impact

Criteria

Major

Change to most or all key archaeological elements, such that the resource is totally altered.
Change to most or all key built heritage elements, such that the resource is totally altered.

Change to most or all key historic landscape elements, parcels or components: extreme visual
effects: gross change of noise or change to sound quality: fundamental changes to use or
access: resulting in total change to historic landscape character.

Comprehensive changes to setting.

Moderate

Changes to many key archaeological elements, such that the resource is clearly modified.
Change to most or all key built heritage elements, such that the resource is clearly modified.

Change to many key historic landscape elements, parcels or components: visual change to
many key aspects of the historic landscape: noticeable differences in noise or sound quality:
considerable changes to use or access: resulting in moderate changes to historic landscape
character.

Considerable changes to setting that affect the character of the asset.

Minor

Changes to key archaeological elements, such that the resource is slightly altered.
Change to most or all key built heritage elements, such that the resource is slightly altered.

Change to few key historic landscape elements, parcels or components: slight visual change to
few key aspects of the historic landscape: limited differences in noise or sound quality: slight
changes to use or access: resulting in limited changes to historic landscape character.

Slight change to setting.

Negligible

Very minor changes to archaeological elements, built heritage elements, or setting.

Very minor changes to key historic landscape elements, parcels or components: virtually
unchanged visual effects: very slight changes in noise levels or sound quality: very slight
changes to use or access: resulting in very small changes to historic landscape character.

No Change

No change to archaeological elements, built heritage fabric or settings.
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Magnitude of

Criteria
Impact

No change to elements, parcels or components: no visual or audible changes: no changes
arising from in amenity or community factors.

Methodology for Stage 5 - Mitigation

9.3.23 Embedded mitigation for the Scheme has been included through the form, aesthetics
and landmark nature of the proposed bridge structure. The design has followed a
‘marine tech’ theme, refer to Design Report (document reference 7.5) and Section 0
where this embedded mitigation is discussed in greater detail, because of its greater
relevance to the assessment upon townscape character and visual impacts.

9.3.24 Where impacts have been identified following an assessment which takes account of
embedded measures, consideration is then given to suitable further mitigation
measures, which includes consideration of:

e Preservation of archaeological, built heritage and historic landscape assets in-
situ;

e Investigations such as trial trenching to determine the significance of known
heritage assets and the presence/significance of unproven heritage assets, and
subject to the findings, to inform the identification of any further investigations;

e Preservation by record of heritage assets that are to be destroyed involving part
or all of the following: topographic survey, excavation and recording, detailed
measurement, mapping and photographic recording of heritage assets and their
setting; and

e Interpretation and dissemination of information gathered as a result of any of the
above to ensure that knowledge of heritage assets of local, regional, national or
international significance is preserved or enhanced.

9.3.25 Preservation in situ of significant designated or non-designated heritage assets is the
preferred option should they be present. However, where this is not possible then
alternative options can be agreed with stakeholders.

Methodology for Stage 6 - Assessment of significant effects

9.3.26 The assessment of the residual significant effects of the Scheme has involved
consideration of the significance of the heritage assets and the potential magnitude of
impact to the significance of the assets after embedded mitigation is taken into
account. The assessment and determination of significance has been completed using
professional judgment to a level of thoroughness proportionate to the relative
significance of the asset whose fabric or setting is affected.

9.3.27 Five ratings have been adopted for determining significant effects. The ratings are
neutral, slight, moderate, large and very large. These significance ratings should not
be confused with those in Table 9.1, which rate the significance of the heritage assets.
Table 9.5 instead rates the significance of any residual effects. A matrix showing how
the significance of the heritage asset and the scale of predicted impact can inform the
assessed significant effect rating is shown in Table 9-5.
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Table 9-5 — The significance of effects upon heritage assets

Magnitude of Impact

No change Negligible Minor Moderate
: . Moderate or Large or Very
Very high
ery hig Neutral Slight Large Large Very Large
. . Moderate or Moderate or Large or Very
High N I ligh )
g eutra Shight Slight Large Large
Medium Neutral Ne_>utra| or Slight Moderate Moderate or
Slight Large
o} Neutral or Neutral or . Slight or
o Lo . .
S - Neutral Slight Slight Slight Moderate
(8]
= o Neutral or Neutral or
S Negligible ) ) i
_(%,, gligi Neutral Neutral Slight Slight Slight

9.3.28 The identification of a significant effect is based on professional judgement involving
comparison of the significance of heritage assets, the magnitude of potential impact
and embedded mitigation to determine a significant effect. If an effect is assessed as
neutral or slight this will not be considered a significant effect; but moderate, large or
very large effects will require mitigation through embedded design or by proportionate
programmes of investigation, recording and dissemination.

9.4  Stage 1 - Baseline Environment

Introduction

9.4.1 A total of six designated heritage assets (three conservation areas and three listed
buildings), 51 non-designated heritage assets (archaeological remains, find spots and
non-designated built heritage) and 10 archaeological events (desk-based studies, trial
trenching, watching brief and building recording) were considered by the desk-based
assessment (DBA) that was prepared in December 2015 (Appendix 9A).

9.4.2 The majority of the heritage assets considered in this DBA were located within a 500m
study area of the red line boundary as it was at that time, although four of the
designated heritage assets (two conservation areas and two listed buildings) and a
small number of archaeological assets of prehistoric and Roman date were located
just out with this initial study area. The DBA scoped out one of the listed buildings (The
Beeches) and two of the conservation areas (North Lowestoft and Oulton Broad) from
further consideration as information available when this document was prepared
suggested that the existing built environment would screen these assets from the
Scheme. Examination of the ZTV has shown that the Scheme may be visible from the
highest point of buildings (rooftops) in the vicinity of The Beeches and within the North
Lowestoft Conservation Area, but due to the negligible impact at ground level where
the heritage asset is best appreciated, this does not warrant reintroduction of these
heritage assets into this assessment. As discussed in Paragraph 9.1.9 and 9.4.4, the
Oulton Broad Conservation Area has now been brought back into this assessment.
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The Order limits of the Scheme have altered slightly since the preparation of the desk-
based assessment (Appendix 9A) which accompanied the Preliminary Environmental
Information Report. The extent of the 500m study area used in this chapter has
consequently altered to reflect this. The revised study area has scoped out four of the
non-designated assets (all Second World War defensive sites) included in previous
assessments as these are now out with the study area, and has brought into
consideration three additional designated heritage assets, comprising two listed
buildings (both Grade Il and situated within the South Lowestoft Conservation Area),
and the Oulton Broad Conservation Area (as discussed in Paragraphs 9.1.9 and 9.4.4).
The additional designated assets have been included in this chapter within the baseline
environment and have been appended to the Gazetteer presented in Appendix 9G.
The listed buildings are shown and named on Figure 9.1.

In addition, following consultation responses, the revised study area and examination
of the ZTV (see Figure 9.2) have brought Oulton Broad Conservation Area back into
consideration, added three locally listed buildings, three buildings of local architectural
or historical interest and a small number of non—designated archaeological assets. The
Oulton Broad Conservation Area and all additional non-designated assets are also
considered in this chapter in the baseline environment and have been appended to the
Gazetteer. The addition of heritage assets resulting from the alteration to the study
area and the numbering of heritage assets examined (but not numbered) in the DBA
prepared in 2015 (Appendix 9A) brings the total of heritage assets examined for the
baseline of this chapter and included in the Gazetteer (Appendix 9G) to 80.

Designated and non-designated built heritage assets that have been assessed are
named on Figures 9.1, the location of CAs is shown on Figure 9.2, non-designated
archaeological heritage assets and archaeological events are shown on Figure 9.3.
Descriptions of all of the heritage assets examined for the heritage baseline and then
those subsequently selected for assessment in this chapter, are presented in the
Gazetteer (Appendix 9G). Where these heritage assets are identified in this chapter
they are referenced as a bold number in brackets utilising a Scheme specific
numbering system to allow ease of cross referencing to the figures and the Gazetteer
(Appendix 9G).

Summary of Designated Heritage Assets

There are no World Heritage Sites, Scheduled Monuments, Registered Battlefields or
Registered Parks and Gardens within the study area.

One Conservation Area (South Lowestoft) and three Listed Buildings (Wellington
Esplanade: 65, Ashurst: 66, and 9,10 and 11 Waterloo Road and 16-28 Victoria
Terrace: 67 ) which are all Grade Il and all within the South Lowestoft CA (68), are
situated within the 500m study area. Out with this study area a Conservation Area
located c.1km to the west (Oulton Broad: 69) and two other listed buildings (Royal
Norfolk and Suffolk Yacht Club at Grade 11*: 61, and the Port House: 60, at Grade II),
respectively located c.150m and ¢.80m to the east of the study area, will have partial
views of the Scheme and these assets are consequently included in the baseline
environment and the assessment.

The designated assets referred to in the preceding paragraph, along with a
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classification of their significance derived from the assessment presented in section
9.6, are identified in Table 9-6 and are described further in this baseline environment
section.

Table 9-6 — Designated Heritage Assets

Site National Site Name Designation Significance
number | Heritage List

for England

ref.
60 1292511 Port House Listed Building, Grade I Medium
61 1207043 Royal Norfolk And Suffolk Yacht Club | Listed Building, Grade II* | High
65 1207048 Wellington Esplanade Listed Building, Grade Il Medium
66 1207035 Ashurst Listed Building, Grade I Medium
67 1292405 9, 10 and 11 Waterloo Road and 16- Listed Building, Grade I Medium

28 Victoria Terrace

68 - South Lowestoft CA Conservation Area High
69 - Oulton Broad CA Conservation Area High

Conservation Areas

South Lowestoft Conservation Area

9.4.9 The South Lowestoft Conservation Area (68) was designated in 1978, extended in
1996, 2003 and again after reappraisal in 2007. The reappraisal?® describes the CA
thus:

“It includes a small area at the north side of Lake Lothing, but mostly encompasses
the part of the town situated to the south of Lake Lothing, which was constructed during
its 19th century expansion as a seaside resort. The area developed following the
establishment of a harbour and river access through Lake Lothing in the early 19th
century and grew into a pleasure resort from the mid-19th century onwards. The
buildings of the conservation area comprise a small number of commercial premises
focussed at the north around Lake Lothing, large townhouses, villas and lodging
houses to the south along the seafront, with areas of lower status terraced housing
inland. The area has a largely linear street plan, laid out parallel to the shore, which
reflects the formal planning of the seaside resort, with pleasure gardens and
promenades along the seafront, whilst a more curvilinear plan is apparent within the
area of villas to the southwest. The dockside areas are of historic significance,
continued importance to the local economy and contribute to the local sense of
identity".
Oulton Broad Conservation Area

9.4.10 The Oulton Broad Conservation Area (69) was designated in 1990, and at the time of
writing is undergoing reappraisal. The reappraisal®* recommends the expansion of the

2 South Lowestoft Conservation Area Character Appraisal

2 Qulton Broad Conservation Area Re-Appraisal
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CA to incorporate Nicholas Everitt Park and other areas situated to the west of Mutford
Bridge. The 19th-century and early 20th-century residential area on the north shore of
the broad, including three listed buildings, but mostly comprising large detached
houses of local architectural and historic interest situated in extensive plots, constitutes
the existing conservation area.

Built Heritage
Listed Buildings

There are three listed buildings within the study area; all are located within the South
Lowestoft Conservation Area close to, or facing the esplanade and seafront. All were
built in the later 19th century as part of the expansion of the holiday resort. The listed
buildings comprise:

e Wellington Esplanade (Grade Il — LB no 120704);
e Ashurst (Grade Il — LB no 1207035); and

e 9 10 and 11 Waterloo Road and 16-28 Victoria Terrace (Grade Il — LB no
1292405).

Wellington Esplanade (65) consists of a terrace of houses built in 1852 by John Louth
Clemence for Sir Samuel Morton Peto. As shown in Plate 9-2, it is built of red brick
with gault brick dressings. This terrace was part of the extensive plan for housing
originally devised in 1846 by JL Clemence which had the aim of developing Lowestoft
as a fashionable holiday resort. This aim was made possible by the building of the
railway by Peto in the 1840s.

Ashurst (66) consists of a pair of houses which was built in 1864 by W.O. Chambers.
The houses are built of brick which is rendered and whitewashed (Plate 9-3). The
houses are now in use as flats but, like Wellington Esplanade, were originally part of
the extensive plan for housing devised by JL Clemence.

9, 10 and 11 Waterloo and 16-28 Victoria Terrace (67) consists of a terrace of houses
built specifically as lodging houses for sea-side leisure activities in 1869. The terrace
is built of red brick with gault brick dressings and is shown in Plate 9-3.
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Plate 9-1 — Wellington Esplanade

Plate 9-2 — Ashurst
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Plate 9-3 -9, 10 and 11 Waterloo and 16-28 Victoria Terrace

9.4.15 There are also two other listed buildings located slightly to the east of the study area,
which will have partial views of the Scheme. These are the:

e Port House (Grade Il — LB no 1292511); and
¢ Royal Norfolk & Suffolk Yacht Club (Grade I1* - LB no 1207043).

9.4.16 The Port House (60) (Plate 9-4) is located on the north side of Lake Lothing, adjacent
to Town Quay. It was originally built in 1831 as a Customs House, and was most
recently in use as offices although it is currently disused. It is built of gault brick with
slate roofs. The long frontage of the building faces south, towards the north quay.

9.4.17 The Royal Norfolk and Suffolk Yacht Club (61) (Plate 9-5) is a purpose built Yacht
Club, built in 1902-3 by G & F Skipper of Norwich. The building is built of rendered and
whitewashed brick and is of a very advanced design for its date. The building is on an
L shaped plan with an engaged tower in the inner angle opposing a square observation
road at the top of the outer angle.
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Plate 9-4 — The Port House

Plate 9-5 — The Royal Norfolk and Suffolk Yacht Club
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Locally Listed Buildings

Located slightly to the east of the study area and within the South Lowestoft
Conservation Area are a number of locally listed buildings, which have been identified
by WDC, as making a positive contribution to the character of Lowestoft. These sites
are not nationally designated, however, they are included on a list of local heritage
assets, which means that their conservation as a heritage asset is an objective of the
NPPF. These locally listed buildings have been included within the scope of this
assessment following consultation with WDC.

It is considered that views of the Scheme will be visible from the locally listed buildings,
although often only from the side or rear elevations and upper floors. The locally listed
buildings comprise:

Lowestoft Central Railway Station (70) — The second station building on this site
which was built by the Lucas Brothers (Petos - local building contractors) in
1855. Engravings and photographs of the building in its heyday show a grand
building with three Italianate turrets along its principal (north) elevation. It is
evident that what survives is a much reduced form of the original building. Built in
gault brick the building is principally of one storey with parapet and moulded
stone eaves cornice. A stringcourse and sillband run along all elevations of the
building. The parapet has recessed rectangular panels along its length (see
Plate 9-6);

7-11 Station Square (71) — This building consists of a three storey gault brick
building comprising a terrace of three properties each of two bays. The slate roof
is pitched with a deep moulded dentil eaves cornice. The ground floor of each
property contains a shopfront (Plate 9-7);

18-32 Station Square (72) — This building is situated on the corner of Station
Square and Waveney Road and was the premises of Tuttles Bon Marche
Department Store from the late 19" century until its closure in 1981 (Plate 9-8);

1-8 Pier Terrace (73) — This comprises a terrace of late 19" century buildings
constructed in gault brick with pitched slate roofs and rusticated pilasters
separating the properties. All of these properties have shopfronts to the ground
floor. No’s 3, 7 & 8 retain early shopfronts of relatively good architectural quality
(Plate 9-9); and

RNLI Statue, Pier Terrace (74) — This statue is located between 1 Pier Terrace
and the A47 Bascule Bridge; it was installed in 2008 and commemorates
Lowestoft’s long association with the RNLI (Plate 9-10).
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Plate 9-6 — Central Railway Station
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Plate 9-7 — 7-11 Station Square
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Plate 9-8 — 18-32 Station Square

Plate 9-9 — 1-8 Pier Terrace
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Plate 9-10 — RNLI Statue

Other Buildings and Structures

9.4.20 A small number of buildings within the study area and close to the Scheme are not
listed, but have limited architectural or historical interest. The buildings are not included
on the Suffolk HER and have been identified during the walkover surveys, via
cartographic studies and in consultation with WDC and are noted as 'Local Interest
Buildings' on Figure 9.1.

e Three storey 19" century terraced houses (75) fronting the north side of
Commercial Road from its junction with Station Square, they are within the South
Lowestoft Conservation Area (Plate 9-11);

e A detached brick built late 19" or early 20" century three storey warehouse
building (76) survives on the north side of Commercial Road (No. 41). Gabled to
the street, double-width goods doors in the street elevation. Windows and a
single loading door are placed on the side elevation (Plate 9-12);

e A two storey brick built 20" century industrial building (77) located on the north
side of Commercial Road. This building is marked as a “Goods Office” on the
1950 Ordnance Survey map and will have been associated with the former
railway freight yard located immediately to the north (Plate 9-13);

e A one storey brick built 20" century industrial building (78) located on the north
side of Commercial Road at the entrance to Associated British Ports land. First
shown on the 1950 Ordnance Survey map, this building appears to have been
associated with the railway freight yard (Plate 9-14);
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e A detached early 20" century two storey house at 42 Waveney Drive (79); not
shown on the 1906 Ordnance Survey map, it first appears on Ordnance Survey
mapping in 1927 (Plate 9-15). It is a heritage asset with limited
architectural/historic interest because it is the earliest residential building to
survive in this area, and was perhaps associated with since demolished Raglan
Works formerly situated on the north side of Waveney Drive This building has
been included within the assessment at the request of WDC; and

e Four detached early 20th century two storey houses at 50 - 56 Waveney Drive
(80), which are first shown on Ordnance Survey mapping in 1905 (Plate 9-15).

\

&

Plate 9-11 — Three Storey Terraced Houses, Commercial Road
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Plate 9-12 — Warehouse at 41 Commercial Road

Plate 9-13 - Goods Office for Freight Yard, Commercial Road
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Plate 9-14 — Freight Yard Building, Commercial Road

Plate 9-15 — 42 Waveney Drive
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Plate 9-16 — 50-56 Waveney Drive

Archaeological Remains

9.4.21 Lake Lothing is an artificial channel which connects the River Waveney and Oulton
Broad to the North Sea; it is located at the base of a broad, shallow, east-west aligned
valley. The navigation channel of the Lake is regularly dredged to maintain sufficient
water depth for commercial shipping requirements.

9.4.22 To the north and south of Lake Lothing the land lies broadly level at ¢.3.6m AQOD.
However, this height is largely artificial, resulting from levelling completed during the
19" and 20" centuries to reclaim land and form dockside.

9.4.23 The solid geology of the Lowestoft area is Jurassic Chalk. A thick deposit of Tertiary
London Clay lies above the chalk, the clay is capped by Pliocene and Early Pleistocene
sands of the Crag Group, which is capped in turn by a succession of Pleistocene
glacigenic tills comprising the Happisburgh Formation (formerly Corton Formation) and
the Lowestoft Formation.

9.4.24 In the immediate environs of Lake Lothing the Pleistocene deposits are overlain by
marine deposits, alluvial sands, gravels, silts and peat of Holocene age. A preliminary
deposit model (Appendix 9B) has shown that the alluvium and peat is variably
truncated, mainly by modern dredging and historic peat cutting.

9.4.25 The following paragraphs describes the known and potential archaeology of the study
area, drawing on wider context as necessary, within a chronological framework
extending from the prehistoric periods to the present day. The assessment has
considered the following time periods:

e Prehistoric:
o Palaeolithic ¢.800,000 — 10,000 BC;
o Mesolithic 10,000 — 4,000 BC;

142



County Council Document Reference: 6.1

3 p S u ffo l k Lake Lothing Third Crossing
Environmental Statement

o Neolithic 4,000 — 2,500 BC;
o Bronze Age 2,500 — 700 BC;
o lron Age 800 BC — AD 43;
e Roman AD 43 —-410;
e Early Medieval AD 410 — 1066;
e Medieval AD 1066 — 1540;
e Post-Medieval AD 1540 — 1900; and
e Modern AD 1900 — present

Palaeolithic

The Palaeolithic era was a period of cold glaciations interspersed with warm
interstadials and long interglacials (Pleistocene geological epoch). The successive
glaciations removed the majority of archaeological evidence of this period at many
parts of East Anglia, but rare survivals of scatters of flint tools or other evidence are
recorded.

The area of Lake Lothing (and Oulton Broad) follows a low lying, infilled Pleistocene
river channel. The river was probably active during a warm interglacial period, and was
subsequently infilled with gravels and sands during a cold glacial period.

There are no known sites of this period within the study area, but five possible early
Palaeolithic flints, including one identified as a handaxe, were recovered in the late
19" century from ‘Cannon-shot’ gravels at Normanston, ¢.300m to the north east of
the Order limits. In the wider area well preserved evidence has been discovered within
the Cromer Forest Bed Formation at Pakefield, ¢c.2.5km to the south, comprising Lower
Palaeolithic worked flints, associated palaeoenvironmental material and animal bone
dated to ¢.700,000 BP.

Much further afield the Cromer Forest Bed Formation has revealed evidence of the
earliest known presence of pre-modern humans in northern Europe, comprising
footprints dated to ¢.800,000 BP, which were discovered in 2013 at Happisburgh
Beach, Norfolk. The presence of this geological formation has not been confirmed
during ground investigation completed at the study area (see Chapter 12), but it may
be present beneath the Scheme. If present it will be deeply buried beneath late
Pleistocene glacial, alluvial and marine deposits, and may contain early Palaeolithic
palaeoenvironmental and artefactual evidence (83).

Mesolithic

With the temperature increase after the end of the last glaciation the environment at
the study area will have gradually changed from tundra to temperate grassland, then
open woodland and finally mixed deciduous oak forest. Mesolithic people had a
hunting, gathering and fishing economy; their former presence is usually evidenced by
scatters of flint tools. The remains of the ephemeral types of structure used by
Mesolithic hunter-gatherers are very rarely discovered.

The Mesolithic landscape of the study area is poorly understood, but it may have been
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fen or marshland, an environment suitable for wildfowling and seasonal gathering of
other resources. The study area was subject to two episodes of marine transgression
during later periods and evidence of transient Mesolithic activity could be preserved
within or under later marine, alluvial and peat deposits (87), which lie at ¢.5m-15m
below ground level.

No evidence of this period is recorded within the study area and extensive medieval
and post medieval peat cutting, which created Lake Lothing, and the impact of modern
land reclamation and development may have adversely affected the survival of any
Mesolithic evidence.

Neolithic

The Neolithic period saw the development of agriculture and a more sedentary society.
Areas of woodland were cleared for growing crops, animals were domesticated,
pottery began to be used, ceremonial and communal funerary monuments were
constructed.

Evidence for human activity from the period is relatively sparse in East Anglia, often
comprising scatters of flint tools, or evidence of small scale burning and woodland
clearance identified during palaeoenvironmental studies. Flint tool scatters of this
period are not recorded in the study area although examples have been found ¢.170m
to the south west at Victoria Road, Lowestoft (2) and c.25m west at Heath Road,
Oulton (52). Isolated or small clusters of pits are also occasionally found, and a single
Neolithic pit was discovered ¢.70m east of the study area at Walton Road, Lowestoft
(11). No Neolithic evidence is recorded within the study area.

An episode of marine transgression affected lower lying parts of the study area during
the latter part of this period and any early Neolithic evidence situated here may have
been buried by deep marine, alluvial and peat deposits (87). Neolithic activity during
the marine transgression may have been limited to exploitation of marine and wetland
resources, which may have involved the construction of wooden trackways, use of
dugout canoes and fish traps. However, medieval peat cutting, and the impact of
modern land reclamation and development, may have adversely affected the survival
of remains of this period at the majority of the study area.

Bronze Age

The Bronze Age marks the beginning of metallurgy in Britain. Woodland clearance
intensified while pastoral and arable farming became the mainstay of the economy. A
hierarchical society developed during this period and this is reflected in the
construction of individual funerary monuments such as round barrows and cairns.
Many lowland barrows have been ploughed out, but they remain the most visible
monument of this period. Isolated finds or flint scatters are the most frequent evidence
of Bronze Age human activity with recorded settlements remaining sparse.

Undated cropmarks (38) at Barnard’s Meadow, an area of playing fields situated on
higher ground at the north west of the study area, have been tentatively interpreted as
identifying Bronze Age settlement, but they have not been further investigated so could
originate from later prehistoric periods. Other cropmarks, including a possible ring ditch
of a Bronze Age burial mound, and Bronze Age worked flints (45) are recorded ¢.300m
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south west of the study area, but this area was developed for housing in the 1960s
without further investigation of the cropmarks.

A marine transgression continued to affect the lower lying parts of the study area during
the earlier part of the Bronze Age. The majority of human activity may have been
limited to exploitation of marine, estuarine and subsequent wetland resources, perhaps
involving the construction of wooden trackways, use of dugout canoes and fish traps.
Trackways of this period sometimes became foci for religious ceremonies which
involved the deposition of bronze artefacts (known as votive offerings) into rivers,
pools, meres and bogs. However, evidence of votive activity has not been recorded in
the vicinity of Lake Lothing.

The subsequent late Iron Age and Roman periods saw a marine transgression which
may have buried and preserved any Bronze Age evidence (87) located at lower lying
parts of the study area. However, medieval peat cutting, and the impact of modern
land reclamation and development, may have adversely affected the survival of Bronze
Age remains at the majority of the study area.

Iron Age

The study area lay within the tribal territory of the Iceni during the Iron Age. Prevalent
monument types of this period include small, sometimes enclosed farmsteads and
large hillforts. A few small towns or “Oppida” developed in the latter part of the period
and East Anglian examples are present at Saham Toney, Thetford and Caistor St
Edmund, which are all situated more than 25km from the study area.

The lower lying parts of the study area probably remained as wet, marginal land until
the end of this period when a second marine transgression began. The use of the
majority of the study area was probably little changed from the earlier periods with a
continuation of limited exploitation of wetland, estuarine and marine resources.

Iron Age heritage assets could be preserved under and within marine and alluvial
deposits (87), but medieval peat cutting, combined with the impact of modern land
reclamation and development, may have adversely affected the survival of remains of
this period at the majority of the study area.

No Iron Age heritage assets are recorded within the study area.

Romano-British

The Romano-British era began with the invasion of the south east of Britain in AD 43.
The following four centuries saw the establishment of roads, forts, villa estates, and
towns, all supporting a central administration which cemented the Roman occupation
of Britain.

A marine transgression affected the lower lying parts of the study area throughout this
period and activity here may have been limited to exploitation of marine and estuarine
resources, with perhaps some agricultural use of slightly higher ground situated at the
north and south.

The River Waveney is located c.3.4km west of the study area and is known to have
been used as a communication and trade route during this period. Lake Lothing, Oulton
Broad and a canal now connect Lowestoft to the River Waveney, but all of these
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waterways were created during the medieval and post medieval periods and it is
unlikely that a navigable route existed during the Roman period.

A possible Roman road from Colchester to Burgh Castle is said to have passed
through Lowestoft and archaeological remains tentatively interpreted as part of this
road, or an associated bridge, were found during 19" century excavation in the vicinity
of the existing A47 Bascule Bridge, ¢.200m east of the study area. The evidence
comprised several large tree trunks, 10-12 feet in length, laid out parallel and
approximately two feet apart.

The only recorded heritage assets of this period situated within the study area are two
dispersed find spots of coins (1, 53) located on the north side of Lake Lothing. A find
spot of Roman coins (4) is also recorded ¢.90m north east of the study area at Roman
Road in close proximity to the nearest potential settlement evidence, which comprised
a coin hoard, a possible cremation urn and the skeletons of a number of horses found
during the 19" century at a part of Lowestoft now known as “Roman Hill”, c.150m north
east of the study area.

Early Medieval

The early medieval period began as the Romans left Britain in AD 410. Heritage assets
of the early part of the period are often difficult to detect as the prevailing settlement
pattern was dispersed, short-lived, unenclosed farmsteads, which often focussed on
river valleys.

The middle part of the period saw the establishment of longer lived settlements and
the latter part saw the foundation of many historic English villages. The majority of the
villages surrounding the study area, including Lowestoft and Kirkley, are recorded in
the Domesday survey of 1086 and will have been founded by the latter part of this
period.

The location of the early medieval settlement at Lowestoft is unclear although it has
been suggested that it was located some distance away from the present town centre,
perhaps situated ¢.600m north of the study area with a focus around St Margaret’s
church?,

An alternative location for the early medieval settlement (and the potential site of a
prehistoric burial mound) has been proposed during a recent study of topography and
historic field names?®. The interpretation of this evidence has resulted in the suggestion
that the settlement may have been located c.1km to the south of St Margaret’s church,
perhaps in the vicinity of the Scheme’s northern roundabout (see Figure 5.1).

The majority of slightly higher ground situated at the north and south of the study area
is likely to have seen limited agricultural activity during the majority of this period, with
lower lying ground seeing continuity of use from earlier periods, i.e. continued
exploitation of marginal land for estuarine and wetland resources.

No early medieval heritage assets are recorded in the HER within the study area.

2 Malster, R. 1982. Lowestoft East Coast Port.
26 SCC Archaeological Service 28" November 2017
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Medieval

During the early part of this period the core of Lowestoft may have retained its earlier
focus around, or to the south of St Margaret’s church. The Domesday Survey of 1086
records rent for land being partly paid in herrings, which suggests that fishing formed
a significant part of the village economy.

Kirkley may have been the most important port at this part of the coast for a brief part
of the 14™ century?’. It has been suggested that Lake Lothing was open to the sea for
some of the medieval period and that the area surrounding Kirkley Ham inlet may have
seen activity associated with the medieval port of Kirkley?®, but this interpretation is not
supported by results of archaeological investigations completed around the inlet (12,
15, 16, 58, 59), which have not discovered any evidence of medieval activity. An
alternative interpretation is that during the medieval period Lake Lothing may have
been a small freshwater mere separated from the sea by a sand bar.

Lowestoft was granted markets in 1308 and 1445 and by the end of the medieval
period it had become a significant fishing port and the most important settlement in the
area®. The core of the town had by this time moved to the area of the modern High
Street and Denes, with the southern limit of the medieval town located ¢.600m to the
north east of the study area.

The extent of Lake Lothing is believed to have expanded during the medieval period
due to exploitation of this area as a turbary (13), an extensive area of peat cuttings.
The speed of this peat cutting and the concomitant development of Lake Lothing is
currently uncertain.

No medieval heritage assets are recorded in the study area.

Post Medieval

In the post medieval period the port and town of Lowestoft continued to expand and in
1679 the town was granted port status with certain specified rights of export and import.
By the beginning of the 18" century up to 25% of men were involved in