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Definition

The Applicant

Norfolk County Council (in its capacity as Highway Authority as promoter of the
Proposed Scheme)

Application Site

The proposed development site that falls within the red line boundary, figure
2.3.

The APFP Regulations

The Infrastructure Planning (Applications - Prescribed Forms and Procedure)
Regulations (2009)

Bridge lowered

Position of the bascule bridge where it is closed to vessels and open to motor
vehicles.

Bridge raised

Position of the bascule bridge where it is closed to motor vehicles and open to
vessels.

Crossing

The combined double leaf bascule bridge and the Southtown Road Bridge
bridge structure (i.e. from roundabout to junction)

Double leaf bascule
bridge

Opening span and mechanism needed to operate the bridge

The EIA Regulations

Infrastructure Planning (Environmental Impact Assessment) Regulations 2017

The Highways and
Railways NSIP Order

The Highway and Railway (Nationally Significant Infrastructure Project) Order
2013

Large vessel waiting
facility

Provision of a large vessel waiting facility, if deemed necessary following risk
assessment, at a remote location south of the crossing, including any dredging,
quay strengthening, fendering and mooring alterations required

NCC

Norfolk County Council (other than in its Highway Authority role as promoter of
the Proposed Scheme)

New dual carriageway
road

Description of road type on the crossing

NPS National Policy Statement
NPS for Ports National Policy Statement for Ports
NPS NN National Policy Statement for National Networks

Opening span

Length of bridge structure that opens

The Planning Act

The Planning Act 2008, as amended

Proposed Scheme

Great Yarmouth Third River Crossing project

Proposed Scheme
Boundary

The boundary of the proposed development site delineated by the red line
boundary, as presented in Figure 2.3

Small vessel waiting
facilities

Provision of small vessel waiting facilities to the north and south of the
crossing, either as floating pontoons or additional fendering to the existing
berths, including any dredging and quay strengthening works that may be
required.

SoS

Secretary of State

Southtown Road Bridge

Bridge structure over Southtown Road

Study Area

The boundary/extents of a specific assessment
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ACRONYMS
Acronym Definition

| AADT Average Annual Daily Traffic
ADMS Atmospheric Dispersion Model System
AEP Annual Exceedance Probability
ANPR Automatic Number Plate Recognition
AQMA Air Quality Management Areas
ATC Automatic Traffic Counts
BCR Benefit to Cost Ratio
BGL Below Ground Level
BGS British Geological Survey
BOD Biological Oxygen Demand
BS British Standard
CCME Canadian Sediment Quality Guidelines for the Protection of Aquatic Life
CDE Construction, Demolition and Excavation
CEFAS Centre for Environment Fisheries and Aquaculture Science
CEMP Construction Environmental Management Plan
CIEEM Chartered Institute for Ecological and Environmental Management
CIRIA Construction Industry Research and Information Association
CoPA Control of Pollution Act 1974
CRTN Calculation of Road Traffic Noise
CSM Conceptual Site Model
dB Decibel
DCO Development Consent Order
Defra Department for Environment, Food and Rural Affairs
DfT Department for Transport
DMRB Design Manual for Roads and Bridges
DO Dissolved Oxygen
DoS Degree of Saturation
EA Environment Agency
EAST Early Assessment Sifting Tool
EFT Emission Factor Toolkit
EHOs Environmental Health Officers
EIA Environmental Impact Assessment
EQS Environmental Quality Standards
ES Environmental Statement
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Acronym Definition
| EU European Union
FRA Flood Risk Assessment
GHG Greenhouse Gas
GIS Geographic Information System
GLVIA Guidelines for Landscape and Visual Impact Assessment
GP General Practitioners
GQA General Quality Assessment
GQA General Quality Assessment
GWDTE Groundwater Dependent Terrestrial Ecosystem
GYBC Great Yarmouth Borough Council
GYTRC Great Yarmouth Third River Crossing
HAWRAT Highways Agency Water Risk Assessment Tool
HDV Heavy Duty Vehicle
HGV Heavy Goods Vehicles
HLC Historic Landscape Characterisation
HUDU Healthy Urban Development Unit
IAN Interim Advice Note
IAQM Institute of Air Quality Management
ICD Inscribed Circle Diameter
IEMA Institute of Environmental Management and Assessment
IMD Indices of Multiple Deprivation
IROPI Imperative reasons of over-riding public interest
JNCC Joint Nature Conservation Committee
LAQM Local Air Quality Management
LOAEL Lowest-observed-adverse-effect level
LSOAs Lower Layer Super Output Areas
MCC Manual Classified Count
MMP Materials Management Plan
NAEI National Atmospheric Emissions Inventory
NCC Norfolk County Council
NERC Natural Environment and Rural Communities
NHER Norfolk Historic Environment Record
NIA Noise Important Areas
NIR Noise Insulation Regulations 1975
NPS Norfolk Property Services
NPSNN National Policy Statement for National Networks
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Acronym

Definition

NPPF
NOEL
NOx
NPSE
NSIP
03
OAR
OBC
ONS
(O]
PAH
PCM
PEA
PEIR
PEL
PHE
PM10
PM2.5
PNPS
PPG
PRA
PRC
ProPG
PRoW
RFC
RSI
SAC
SOAEL
SPA
SPz
SRN
SSSi
SWMP
tCO2e
TEL
THI

National Planning Policy Framework (2018)
No Observed Effect Level

Nitrogen Oxides

Noise Policy Statement for England
Nationally Significant Infrastructure Project
Ozone

Option Assessment Report

Outline Business Case

Office of National Statistics

Ordnance Survey

Polyaromatic Hydrocarbons

Pollution Climate Mapping

Preliminary Ecological Appraisal
Preliminary Environmental Information Report
Probable Effect Levels

Public Health England

Particulate Matter to 10 microns
Particulate Matter to 2.5 microns

National Policy Statement for Ports
National Planning Practice Guidance
Preliminary Risk Assessment

Practical Reserve Capacity

Professional Planning Guidance

Public Rights of Way

Ratio of Flow to Capacity

Road Side Interview

Special Areas of Conservation

Significant Observed Adverse Effect Level
Special Protection Area

Source Protection Zones

Strategic Road Network

Site of Special Scientific Interest

Site Waste Management Plan

Tonnes of Carbon Dioxide Equivalents
Threshold Effect Levels

Townscape Heritage Initiative
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Acronym Definition
| UK United Kingdom
| UKCPO09 UK Climate Change Projections
| UNFCCC United Nations Framework Convention on Climate Change
| UXxo Unexploded Ordnance
| VMS Variable Message Sign
| WFD Water Framework Directive
| ZTV Zone of Theoretical Visibility
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1 INTRODUCTION

1.1 PURPOSE OF THE PRELIMINARY ENVIRONMENTAL INFORMATION
REPORT

1.1.1.  WSP has been appointed by the Applicant to prepare preliminary environmental information to facilitate the
Environmental Impact Assessment (EIA) of the proposed Great Yarmouth Third River Crossing project (the
Proposed Scheme). This preliminary environmental information is presented within this Preliminary
Environmental Information Report (PEIR).

1.1.2.  This PEIR is formed of the following three volumes:
= Volume I: Written Statement (provided within this report)
= Volume II: Figures and Plans
= Volume llI: Technical Appendices

1.1.3.  This structure is described in further detail in Section 1.4.

1.1.4. The role of this PEIR is to provide consultees with preliminary information, sufficient to enable them to develop
an informed view of the likely significant environmental effects of the Proposed Scheme in the context of the
current emerging design.

1.15. This PEIR accompanies the Applicant’s pre-application consultation and publicity under sections 42, 47 and 48
of the Planning Act 2008 (‘the Planning Act’)! which present the current design of the Proposed Scheme.

1.1.6. It is emphasised that the information presented within this PEIR is ‘preliminary’ and that the preferred design is
evolving: it will be reviewed having regard to consultation responses, further technical analysis and other
material considerations.

1.1.7. The Applicant is therefore actively seeking the comments of consultees and stakeholders, in relation to this
information, through pre-application consultation. There are opportunities to provide feedback either through the
website at the consultation events, via the dedicated mailbox, or by post. Further information is provided by the
consultation materials and on the project website2. The Applicant will take all comments into consideration both
in refining the design of the Proposed Scheme and the EIA.

1.1.8. The information presented within this PEIR presents the emerging preliminary assessment and conclusions on

the likely significant environmental effects of the Proposed Scheme. Where there is uncertainty about the
degree or nature of the impact that is anticipated, any relevant assumptions made are identified. In addition, if
the uncertainty is likely to be reduced in the period between consultation and publication of the ES, relevant
processes and studies that are to be undertaken have been identified.

1 All references to legislation in this PEIR are to be taken to be references to that legislation as amended at the date of this
PEIR

2 https://www.norfolk.gov.uk/roads-and-transport/major-projects-and-improvement-plans/great-yarmouth/third-river-
crossing

GREAT YARMOUTH THIRD RIVER CROSSING WSP
Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001 August 2018
Norfolk County Council Page 1 of 327
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OVERVIEW OF THE PROPOSED SCHEME

The Proposed Scheme will provide a third crossing over the River Yare, creating a new, more direct link between
the western and eastern parts of Great Yarmouth. Specifically, it will provide a connection between the Strategic
Road Network (A47) and the South Denes Business Park, Enterprise Zone, Great Yarmouth Energy Park and
the Outer Harbour, all of which are located on the South Denes Peninsula.

The Proposed Scheme involves the construction, operation and maintenance of a new bascule bridge highway
crossing of the River Yare in Great Yarmouth. The Proposed Scheme would include the following:

= A double leaf bascule bridge providing an opening span for vessel movement. This includes structures to
support and accommodate operational requirements of the opening mechanism, including counterweights
either at, above or below the bridge deck;

= New substructures to support the double leaf bascule bridge within the existing quays either side of the river
and within the river itself, potentially requiring new temporary or permanent “knuckle” walls or cofferdams in
the waterway to accommodate their construction;

= A new five-arm roundabout connecting the new crossing with Suffolk Road, William Adams Way and the
western end of Queen Anne’s Road;

= A single span bridge over Southtown Road, with either reinforced earth embankments or embankments
retained by reinforced earth walls, or a combination of these, joining that bridge to the new roundabout at
William Adams Way3;

= Reinforced earth walls joining the new single span bridge over Southtown Road to the double leaf bascule
bridge; and

= Either reinforced earth embankments or embankments retained by reinforced earth walls, or a combination
of these, joining the new double leaf bascule bridge to South Denes Road.

= The closure of Queen Anne’s Road at its junction with Suffolk Road, and the opening of a new priority
junction onto Southtown Road providing access to the Queen Anne’s Road residential area;

= Revised access arrangements for existing businesses onto the local highway network including, potentially,
a new structure to allow vehicular access under the proposed crossing on the eastern bank subject to
agreement with affected businesses and landowner;

= Dedicated provision for cyclists and pedestrians which ties into existing networks.

= A control tower structure located in proximity to the crossing on the western side of the river. The control
tower will facilitate the 24/7 operation of the opening span of the new double leaf bascule bridge;

= The demolition of an existing pedestrian bridge on William Adams Way;
= Associated changes, modifications and/or improvements to the existing local highway network as informed

by traffic modelling. This could include improvements within the existing highway boundary to some existing
junctions within the red line boundary, in addition to amended parking arrangements.

3 If a bridge with counterweights above the deck is constructed, the double-leaf bascule bridge and the single-span bridge over Southtown
Road could be combined into a single, longer, structure, without separation between these two parts.

WSP GREAT YARMOUTH THIRD RIVER CROSSING
August 2018 Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001
Page 2 of 327 Norfolk County Council
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= Additional signage to assist the movement of traffic in response to network conditions and the openings /
closings of the double leaf bascule bridge;

= The relocation of existing allotments to compensate for an area to be lost as a result of the Proposed
Scheme; and

= New public realm, landscape, ecology and sustainable drainage improvements;

A detailed description of the Proposed Scheme is presented within Chapter 2 of this report.

LEGISLATIVE AND POLICY CONTEXT FOR THE SCHEME

In a Direction made under section 35 of the Planning Act dated 26" February 2018, the Secretary of State (SoS)
confirmed that he was satisfied that the Proposed Scheme was nationally significant and directed that the
Proposed Scheme, together with any matters associated with it, was to be treated as development for which
development consent is required. The SoS was of the opinion that the Proposed Scheme was nationally
significant for the following reasons:

=  “The Port has a nationally significant role in the renewable energy sector and the offshore gas and oil
industry and the scheme will substantially improve connectivity and resilience for port activities;

= The scheme will support the delivery of existing and potential renewable energy [Nationally Significant
Infrastructure Projects] NSIPs; and the

= Supports the Port’s role as an International Gateway”.

It was also noted that, in addition, “the scheme will improve the offer of the Port through better connectivity to
the Enterprise Zone”.

The consequence of the Direction is that the Proposed Scheme is now subject to the consenting regime
comprised in the Planning Act and associated subordinate legislation (including the Infrastructure Planning
(Environmental Impact Assessment) Regulations 2017 (‘the EIA Regulations’). The Proposed Scheme therefore
cannot proceed unless the SoS decides to grant development consent by making a Development Consent Order
(DCO) under section 114 of the Planning Act. The Applicant thus intends to submit an application for a DCO in
Spring 2019.

PRE-APPLICATION STATUTORY CONSULTATION AND PUBLICITY

The Planning Act requires that applicants for NSIPs undertake consultation and publicity before making an
application for a DCO. The measures required are, in summary, as follows:

= Section 42 requires consultation with prescribed consultees (e.g. Natural England, Environment Agency,
Historic England), specified local authorities, and persons with specified interests in the land to which the
Applicants’ application for a DCO will relate;

= Section 47 requires consultation with the local community in accordance with a Statement of Community
Consultation; and

= Section 48 requires publicity of the proposed application.
ENVIRONMENTAL IMPACT ASSESSMENT

The process and content of EIA is summarised in Regulations 5(1) and (2) of the EIA Regulations. In essence,
EIA is a process through which the environmental effects of development are identified, assessed and taken
into account in deciding whether the development should be consented. Central to the process is the preparation
of an “environmental statement” and the carrying out of associated procedural steps including consultation,

GREAT YARMOUTH THIRD RIVER CROSSING WSP
Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001 August 2018
Norfolk County Council Page 3 of 327
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publicity and notification.

Only limited categories of development require EIA. Schedules 1 and 2 of the EIA Regulations, define specified
categories of development which will automatically require EIA (Schedule 1 development) and also
developments (Schedule 2 development) which will require EIA if they are “likely to have significant effects on
the environment by virtue of factors such as its nature, size or location”. The Proposed Scheme does not fall
within any category of Schedule 1 development, but it does constitute Schedule 2 development as it comprises
the “construction of roads (unless included in Schedule 1)”.

The need for an EIA is therefore dependent on whether the Proposed Scheme would be likely to have significant
effects on the environment, taking into account specified matters including the selection criteria at Schedule 3
of the EIA Regulations.

The Applicant concluded that the Proposed Scheme had the potential for significant effects upon the
environment. The Applicant therefore notified the SoS on 3 April 2018 that it proposed to provide an
Environmental Statement (ES) in relation to the Proposed Scheme. The effect of this notification is to determine
for the purposes of the EIA Regulations that the Proposed Scheme is EIA Development* and therefore requires
EIA.

In addition, the Applicant submitted an EIA Scoping Report® on 3@ April 2018, requesting a Scoping Opinion®
for the Proposed Scheme from the SoS pursuant to EIA Regulation 10(1) as to what should be included in an
ES for the Proposed Scheme. The Scoping Opinion® was issued on the 17t of May 2018. Both the EIA Scoping
Report® and Scoping Opinion® are published on the Planning Inspectorate’s website and can be accessed online
at https://infrastructure.planninginspectorate.gov.uk/projects/eastern/great-yarmouth-third-river-crossing/.

This PEIR has been informed by the Scoping Opinion®.
PEI is defined in the Regulation 12 (2) of the EIA Regulations as:

“‘information referred to in regulation 14(2) [which specifies the content of an ES] which (a) has been compiled
by the applicant; and (b) is reasonably required for the consultation bodies to develop an informed view of the
likely significant environmental effects of the development (and of any associated development)”.

Regulation 12 (1) requires that the Statement of Community Consultation prepared pursuant to section 47 of the
Planning Act must set out how the applicant intends to publicise and consult on the PEI.

NATIONAL POLICY STATEMENTS

National Policy Statements (NPS) are produced by the UK Government. They set out the Government’s policies
and objectives for the development of Nationally Strategic Infrastructure Projects (NSIPs) and are produced for
different types of infrastructure development. The NPS for National Networks (NPS NN)7 and the NPS for Ports®
are pertinent to the Proposed Scheme. The Planning Act gives great weight to NPS: section 104 provides that
where an NPS has effect in relation to development for which an DCO application has been made, the SoS
must decide the application in accordance with the NPS unless specified matters apply.

4 See EIA Regulations 6(1),6(2)(a) and 8(1)(b)

5 WSP (2018) Great Yarmouth Third River Crossing Environmental Impact Assessment Scoping Report. 70041951-ENV-
EIA-Scoping/A. Available at https://infrastructure.planninginspectorate.gov.uk/projects/eastern/great-yarmouth-third-
river-crossing/ [Verified July 2018]

6 Planning Inspectorate (May 2018) Scoping Opinion: Great Yarmouth Third River Crossing, Case Reference TR010043.
Available at https://infrastructure.planninginspectorate.gov.uk/projects/eastern/great-yarmouth-third-river-crossing/
[Verified July 2018]

7 Department for Transport 2015. National Policy Statement for National Networks

8 Department for Transport 2012. National Policy Statement for Ports
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National Policy Statements for National Networks

The NPS NN was designated by the SoS for Transport in January 2015 and sets out the Government’s policy
for nationally significant road and rail networks, together with the information that should be provided alongside
any application for Development Consent in order to satisfy their requirements.

The NPS NN has therefore informed the assessments provided within this PEIR and where relevant the NPS
NN is referenced and appraised within the relevant chapters.

National Policy Statements for Ports

The NPS for Ports was designated by the SoS for Transport in January 2012 and it sets out the Government’s
policy for ports and associated development such as road and rail links which are included within new Port
proposals.

The Scheme does not provide for port development however, due to its proximity, it is possible that aspects of
the scheme could affect the existing port operations/facilities at Great Yarmouth i.e. vessel movements. Where
aspects of the NPS for Ports for Ports are pertinent to aspects of the Proposed Scheme, assessments will be
appropriately referenced.

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®. Section 50(3) of the Planning Act requires the Applicant
to have regard to this guidance in complying with the consultation, publicity and other pre-application
requirements of the Act. The purposes of the guidance are to:

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

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

= 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

= help ensure that the regime is transparent and accessible to all”.
PLANNING INSPECTORATE ADVICE NOTES

The Planning Inspectorate 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 process. Not all of these Advice Notes are pertinent to the PEIR, although those that are relevant, and have
informed the environmental assessment process for the Proposed Scheme, are discussed further below.

Advice Note Seven1®

This Advice Note details the procedural requirements that apply to NSIPs which are EIA development and
provides clarity on the role and purpose of PEIR.

9 Ministry of Housing, Communities and Local Government March 2015. Planning Act 2008: guidance on the pre
application process for minor infrastructure projects. Available here. Last Accessed June 2018.

10 The Planning Inspectorate, Advice Note 7: Preliminary Environmental Information, Screening and Scoping V6.
December 2017.
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Advice Note Seven recognises that the degree of information that is available within a PEIR is dependent upon
the stage in the design process at which consultation takes place. Within this PEIR, the Applicant has therefore
presented information on the likely significant effects associated with the development of the Proposed Scheme,
and where further studies and assessments remain, these have been clearly indicated.

Advice Note Ninell

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.

When using the Rochdale Envelope to apply for flexibility within a DCO application, the Advice Note advises
that the developer should use a worst case approach to identifying likely significant effects and should
incorporate mitigation accordingly within the parameters of their scheme. Greater information is included within
Chapter 6 of this PEIR on how the Applicant intends to make use of the Rochdale Envelope in the consenting
process for the Proposed Scheme

Advice Note Seventeen?i?

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.

Greater information on the CEA is included within Chapter 20.

Advice Note Eighteen?!3

Advice Note Eighteen is a recently published guidance document on the approach to coordinating the
requirements of the Water Framework Directive (WFD) with the EIA process.

SCOPE OF ASSESSMENT

As stated above, PEI is defined by Regulation 12 (2) of the EIA Regulations as: such information “referred to in
regulation 14(2)” as is reasonably required for the consultation bodies to develop an informed view of the likely
significant environmental effects of the Proposed Project. Regulation 14(2), together with Schedule 4, defines
and specifies, in detail, the required content of an ES. It follows that although PEI is not required to be a draft or
preliminary ES, it is appropriate for it to have an equivalent scope to the extent necessary and appropriate in the
context of the current state of resolution of the Proposed Scheme and the required objective of enabling the
consultation bodies to develop an informed view.

Table 1.1 provides a breakdown of the information specified in Schedule 4 and where this information will be
located in this PEIR.

Table 1.1 — Location of Required Information within the PEIR

Required Information Location within this
PEIR

1 Description of the development, including in particular:

11 The Planning Inspectorate. Advice Note 9. Rochdale Envelope. July 2018
12 The Planning Inspectorate. Advice Note 17. Cumulative Effects Assessment. December 2015
13 The Planning Inspectorate. Advice Note 18. The Water Framework Directive. June 2017
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Required Information Location within this
PEIR

(a) a description of the location of the development Chapter 2:
Description of the
Site and the
Surrounding Area

(b) a description of the physical characteristics of the whole development, Chapter 2:

including, where relevant, requisite demolition works, and the land-use Description of the

requirements during the construction and operational phases Proposed Scheme.

(c) a description of the main characteristics of the operational phase of the Chapter 2:

development (in particular any production process), for instance, energy Description of the

demand and energy used, nature and quantity of the materials and natural Proposed Scheme

resources (including water, land, soil and biodiversity) used

(d) an estimate, by type and quantity, of expected residues and emissions Chapter 5: Approach

(such as water, air, soil and subsoil pollution, noise, vibration, light, heat, to EIA and Technical

radiation and quantities and types of waste produced during the construction Chapters 6 — 17

and operation phases.

2 A description of the reasonable alternatives (for example in terms of Chapter 3:
development design, technology, location, size and scale) studied by the Consideration of
developer, which are relevant to the proposed project and its specific Alternatives.

characteristics, and an indication of the main reasons for selecting the chosen
option, including a comparison of the environmental effects.

8 A description of the relevant aspects of the current state of the environment Chapter 5: Approach
(baseline scenario) and an outline of the likely evolution thereof without to EIA and Technical
implementation of the development as far as natural changes from the Chapters 6 — 17

baseline scenario can be assessed with reasonable effort on the basis of the
availability of environmental information and scientific knowledge

4 A description of the factors specified in regulation 4(2) likely to be significantly | Technical Chapters 6
affected by the development: population, human health, biodiversity (for -17
example fauna and flora), land (for example land take), soil (for example
organic matter, erosion, compaction, sealing), water (for example
hydromorphological changes, quantity and quality), air, climate (for example
greenhouse gas emissions, impacts relevant to adaptation), material assets,
cultural heritage, including architectural and archaeological aspects, and
landscape.

5 A description of the likely significant effects of the development on the
environment resulting from, inter alia

the construction and existence of the development, including, where relevant, Technical Chapters 6

demolition works; -17

the use of natural resources, in particular land, soil, water and biodiversity, Technical Chapters
considering as far as possible the sustainable availability of these resources; 8, 11, 15, 16

the emission of pollutants, noise, vibration, light, heat and radiation, the Technical Chapters
creation of nuisances, and the disposal and recovery of waste; 6,7,10,11, 13, 16
the risks to human health, cultural heritage or the environment (for example Technical Chapters 6
due to accidents or disasters); -17

the cumulation of effects with other existing and/or approved projects, taking Chapter 16:

into account any existing environmental problems relating to areas of particular | Cumulative Effects
environmental importance likely to be affected or the use of natural resources;
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Location within this
PEIR

10

the impact of the project on climate (for example the nature and magnitude of
greenhouse gas emissions) and the vulnerability of the project to climate
change;

the technologies and the substances used.

A description of the forecasting methods or evidence, used to identify and
assess the significant effects on the environment, including details of
difficulties (for example technical deficiencies or lack of knowledge)
encountered compiling the required information and the main uncertainties
involved.

A description of the measures envisaged to avoid, prevent, reduce or, if
possible, offset any identified significant adverse effects on the environment
and, where appropriate, of any proposed monitoring arrangements (for
example the preparation of a post-project analysis). That description should
explain the extent, to which significant adverse effects on the environment are
avoided, prevented, reduced or offset, and should cover both the construction
and operational phases.

A description of the expected significant adverse effects of the development on
the environment deriving from the vulnerability of the development to risks of
major accidents and/or disasters which are relevant to the project concerned.
Relevant information available and obtained through risk assessments
pursuant to EU legislation such as Directive 2012/18/EU(3) of the European
Parliament and of the Council or Council Directive 2009/71/Euratom(4) or UK
environmental assessments may be used for this purpose provided that the
requirements of this Directive are met. Where appropriate, this description
should include measures envisaged to prevent or mitigate the significant
adverse effects of such events on the environment and details of the
preparedness for and proposed response to such emergencies.

A non-technical summary of the information provided under paragraphs 1 to 8

A reference list detailing the sources used for the descriptions and
assessments included in the environmental statement.

Chapter 15: Climate
Change

Technical Chapters 6
-17

Technical Chapters 6
- 17

Technical Chapters 6
-17

Chapter 2:
Description of the
Proposed Scheme.
Technical Chapters 6
- 17

Non-Technical
Summary

All chapters

The scope of the ES will be informed by the Scoping Opinion and supporting Scoping responses®. Technical
chapters within this PEIR incorporate the comments of the Planning Inspectorate on behalf of the SoS in the
Scoping Opinion®. These chapters should be read together with the introductory chapters of this PEIR (Chapters
1-5, as well as Chapter 18, Assessment of Cumulative Effects).

In order to satisfy the requirements of the EIA Regulations, the emerging EIA will assess (i) Risks of Major
Accidents and/or Disasters; (ii) Transboundary Effects; (iii) Residues and Emissions. With the exception of
transboundary effects, these assessments have not been progressed as part of the PEIR, due to the availability
of design information at this preliminary stage of the Proposed Scheme. These assessments will be progressed
as design information becomes available and will be presented within the ES.

WSP
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GREAT YARMOUTH THIRD RIVER CROSSING

Page 8 of 327

Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001

Norfolk County Council



1.4.5.

1.4.6.

1.4.7.

1.4.8.

1.4.9.

1.4.10.

1.4.11.

1.4.12.

1.4.13.

\\\I)

Risks of Major Accidents and/or Disasters

The ES will include a description and assessment (where relevant) of the likely significant effects resulting from
accidents and disasters applicable to the Proposed Scheme. The assessment will aim to:

(i) evaluate the likelihood of an occurrence and the Proposed Scheme’s susceptibility to potential major
accidents and hazards;

(ii) consider the vulnerability of the Proposed Scheme to a potential accident or disaster; and

(i) consider Proposed Scheme’s potential to cause an accident or disaster.

The assessment will specifically assess significant effects resulting from the risks to human health, cultural
heritage or the environment. Any measures that will be employed to prevent and control significant effects will
be presented in the ES.

Where appropriate, the assessment will identify measures envisaged to prevent or mitigate the significant
adverse effects of such events on the environment and details of the preparedness for and proposed response

to such emergencies.

Transboundary Effects

On the 28 June 2018, transboundary screening was undertaken by the Planning Inspectorate on behalf of the
SoS for the purposes of Regulation 32 of EIA Regulations. This is presented in Appendix 1A.

This screening exercise considered the information presented within the EIA Scoping Report® and gave regard
to the location of the Proposed Scheme, its characteristics, and the environmental importance of the receiving
environment.

As part of the screening exercise the Planning Inspectorate identified and considered the Proposed Scheme’s
likely impact of the proposed scheme, including consideration of potential pathways and the extent, magnitude,
probability, duration, frequency and reversibility of the effects. Their screening concluded that the Proposed
Scheme is unlikely to have a significant effect either alone or cumulatively on the environment in another
European Economic Area State.

The Inspectorate considers that the likelihood of transboundary effects resulting from the Proposed Schemes
so low that it does not warrant completion of a formal transboundary screening matrix. It is noted that this position
will remain under review and will have regard to any new or materially different information coming to light which
may alter that decision.

Residues and Emissions

In accordance with the requirements of the EIA Regulations, the ES will specify the residues and emissions that
arise as a result of the Proposed Scheme. This will include an estimate, by type and quantity, of expected
residues and emissions. In providing this information, ES will specifically reference aspect chapters relating to
water, air, soil and subsoil pollution, noise, vibration, light, heat, radiation and quantities, and types of waste
produced during the construction and operation phases, where relevant. These assessments have yet to be
progressed, due to the availability of design information at this preliminary stage of the Proposed Scheme .
Information about residues and emissions will become available as the above aspect chapters are progress.
This information will be presented in within the ES.

Effects upon Maritime Activities

The scope of the EIA includes assessments of the potential impact of the Proposed Scheme upon maritime
activities. Table 1.2 provides a list of the assessments to be undertaken where this information will be presented
within ES.

GREAT YARMOUTH THIRD RIVER CROSSING WSP
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Table 1.2 — Assessments of Maritime Effects

Assessment Location within
the ES
Impacts of lighting: Chapter 10:

A stand-alone lighting assessment will be produced to support the DCO application. = Townscape and
This report will be used to assess the impacts of the proposed artificial lighting, including = Visual impacts
light spill onto the navigation channel.

Hydromorphological assessment: Chapter 11:

A hydromorphological assessment will be undertaken which will include sediment | Water
transport modelling of the Proposed Scheme to understand the impact of the presence | Environment.
of the bridge infrastructure on the hydromorphology of the River Yare. It will discuss

the potential effects on river bed scour/erosion and sediment deposition patterns.

Generation of employment opportunities: Chapter 14:

Once operational, it is anticipated the Proposed Scheme is anticipated to lead to an People and
increase in economic activity due to the greater connectivity afforded. An assessment = Communities
of employment opportunities will be undertaken and will consider the potential effects

on enhanced access for local businesses, the port and industrial estates.

Land-take, severance and disruption to marine businesses and associated activities: Chapter 14:

For the assessment of effects on marine commercial businesses and activities, this will = People and
focus on land-take, severance and disruption to operations within the River Yare and | Communities
Port operations. Vessel Simulation Modelling will be undertaken that allows a virtual

navigation of a vessel through the River Yare to test how the Proposed Scheme

interacts with Port operations, albeit this has not been progressed at this stage of the

Proposed Scheme. In addition, a Navigational Risk Assessment will also be prepared

and used to inform the ES

Other Supporting DCO Deliverables

1.4.14. In addition to the above, the ES and DCO application will also be supported by the following documents, which
will be presented either as standalone reports, or as an appendix to the final ES:
= Environmental Statement (Non-Technical Summary);
= Natural Environmental Constraints Plan;
= Water Bodies in a ‘River Basin Management Plan’ Plan;
= Assessment of Nature Conservation;
= Arboricultural Assessment;
= Habitats Regulations Assessment;
= Heritage Environmental Constraints Plan;
= Assessment of Historic Environment;
= Archaeological Written Scheme of Investigation;
= Statutory Nuisance Statement;
= Flood Risk Assessment;
= Navigational Risk Assessment;
= Lighting Assessment;

= Equalities Impact Assessment;
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= Mitigation Schedule / Mitigation Commitments Register;
= Qutline Code of Construction Practice;

= Framework Construction Environmental Management Plan (CEMP);

THE STRUCTURE OF THE PEIR

As previously stated, this PEIR is formed of three volumes. This report presents Volume | the Written Statement,
the contents of which is presented at the start of the report.

The Written Statement is supported by Volume II: Plans and Figures. The majority of Figures are presented
within Volume I, although there are some which have been included within the written text where appropriate.
Table 1.3 - Summary of Figures presented a summary of the figures provided in support of the PEIR, the chapter
that they relate to and their location.

The Written Statement is also supported by Technical Appendices, which are presents as Volume lll. Table 1.4
- Volume llI: Technical Appendices presents a summary of the Technical Appendices provided.

Table 1.3 - Summary of Figures

Figure Figure Title Location

Chapter 1: Introduction

No figures included

Chapter 2: Proposed Scheme

Figure 2.1 Location of the Proposed Scheme Volume II

Figure 2.2 Strategic Location for the Proposed Scheme Volume | (embedded in text)

Figure 2.3 Red Line boundary for the Proposed Scheme Volume Il

Figure 2.4 Proposed Scheme draft highway arrangement Volume Il

Figure 2.5 Proposed Scheme draft land use arrangement Volume I

Figure 2.6 Bascule Bridge Option 1 - Simple Trunnion Volume I
Conceptual General Arrangement

Figure 2.7 Bascule Bridge Option 2 - Balance Beam Trunnion Volume I
Conceptual General Arrangement

Figure 2.8 Southtown Road Bridge Conceptual General Arrangement | Volume Il

Figure 2.9 Proposed Drainage Strategy Volume Il

Chapter 3: Assessment of Alternatives

Figure 3.1 Extract from 2007 Scheme Assessment Report showing Volume | (embedded in text)
the broad study area and proposed bridge and tunnel
corridors

Chapter 4: Consultation

No figures included

Chapter 5: Assessment Approach
No Figures included

Chapter 6: Air Quality
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Figure Figure Title Location
Figure 6.1 | Construction Phase Assessment Study Area | Volume |l
Figure 6.2 Operational Phase Assessment Study Area Volume |l
Figure 6.3 Passive NO2 Monitoring Sites Volume |l

Chapter 7: Acoustic
Figure 7.1 Provisional Operational Noise Study Area Volume Il
Figure 7.2 Baseline Noise Survey Monitoring Locations Volume I

Chapter 8: Nature Conservation

Figure 8.1 Main Study Area Volume I
Figure 8.2 Extended Study Area Volume I
Figure 8.3 Bat Survey Area Volume I
Figure 8.4 Water Vole Survey Area Volume I
Figure 8.5 Bird Survey Area Volume I
Figure 8.6 Statutory Designated Sites Volume I

Chapter 9: Cultural Heritage

Figure 9.1 Designated Heritage Assets Volume I
Figure 9.2 Non Designated Heritage Assets Volume I
Figure 9.3 Heritage Assets at VMS Locations Volume I

Chapter 10: Townscape and Visual Impacts

Figure 10.1 Photographic Viewpoints Volume I
Figure 10.2 Photographic viewpoints Volume I
Figure 10.3 Study Area Volume I

Chapter 11: Road Drainage and the Water Environment

Figure 11.1 Study Area for the Water Environment Volume I
Chapter 12: Flood Risk

Figure 12.1 Flood Risk Study Area Volume Il
Figure 12.1 EA Flood Map for Planning Volume Il
Chapter 13: Climate Change

No figures included

Chapter 14: People and Communities

No figures included

Chapter 15: Materials

Figure 15.1 Waste Hierarchy Volume | (embedded in text)
WSP GREAT YARMOUTH THIRD RIVER CROSSING
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Figure Figure Title

Location

Figure 15.2 Transfer, material recovery and metal recycling in the East | Volume | (embedded in text)

of England

Figure 15.3 East of England Remaining Landfill Capacity (2000/1-
2016)

Chapter 16: Geology and Soils

No figures included

Chapter 17: Traffic and Transport

Figure 17.1 Study Area

Figure 17.2 Community facilities and cycle routes plan
Chapter 18: Cumulative Effects

No figures included

Chapter 19: Schedule of Environmental Commitments
No figures included

Chapter 20: References and Glossary

No figures included

Table 1.4 - Volume lll: Technical Appendices
Appendix Appendix Title

Volume | (embedded in text)

Volume Il

Volume Il

Chapter 1: Introduction

Appendix 1A Regulation 32 Transboundary Screening
Chapter 2: Proposed Scheme

No Appendix included

Chapter 3: Assessment of Alternatives

No Appendix included

Chapter 4: Consultation

Appendix 4A Informal Consultation Responses
Chapter 5: Assessment Approach

No Appendix included

Chapter 6: Air Quality

Appendix 6A Construction Phase Assessment Methodology
Appendix 6B Wind Rose

Chapter 7: Acoustic

Appendix 7A Acoustic Terminology

Chapter 8: Nature Conservation

Appendix 8A Preliminary Ecological Appraisal
Appendix 8B Protected Species Survey Report
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Appendix Appendix Title

Chapter 9: Cultural Heritage

Appendix 9A Cultural Heritage Asset Gazetteer

Appendix 9B Cultural Heritage Desk Study

Appendix 9C Geo-Archaeological Feasibility Study

Chapter 10: Townscape and Visual Impacts

No Appendix included

Chapter 11: Road Drainage and the Water Environment

Appendix 11A | Impact Assessment Criteria for Surface Water & Groundwater
Appendix 11B | Impact Assessment for Surface Water

Chapter 12: Flood Risk

Appendix 12A | Hydraulic Assessment Technical Note

Chapter 13: Climate Change

No Appendix Included

Chapter 14: People and Communities

Appendix 14A | Community facilities within 2km of the Application Site
Appendix 14B | Open / recreational spaces within 2km of the Application Site
Chapter 15: Materials

No Appendix included

Chapter 16: Geology and Soils

Appendix 16A | Contaminated Land Desk Study Report

Chapter 17: Traffic and Transport

Appendix 17A | Preliminary Transport Assessment

Chapter 18: Cumulative Effects

No Appendix included

Chapter 20: References and Glossary

No Appendix included
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2 PROPOSED SCHEME

2.1 INTRODUCTION

2.1.1.  This Chapter presents the current description of the Great Yarmouth Third River Crossing (hereafter referred to
as “the Proposed Scheme”) at the consultation stage. Any other descriptions presented within this PEIR
document represent a summary of, or are subsidiary to, this chapter. This Chapter is supported by Figures 2.1
-2.7.

a. Figure 2.1 shows the location of the Proposed Scheme

b. Figure 2.2 shows the strategic location of the Proposed Scheme;

c. Figure 2.3 shows the red line boundary for the Proposed Scheme (including land required permanently,
temporarily for construction, and over which rights are sought for maintenance);

d. Figure 2.4 presents the Proposed Scheme draft highway arrangement, as currently envisaged;

e. Figure 2.5 presents the Proposed Scheme draft land use arrangement, as currently envisaged,;

f. Draft cross sections of the carriageway, and plan and elevation of the proposed illustrative double-leaf
bascule bridge concepts, as currently envisaged (see paragraphs 2.3.10 — 2.3.13), are presented in Figures
2.6 — 2.7 respectively;

g. Figure 2.8 presents the Concept General Arrangement for the Southtown Road Bridge;

h. The proposed draft drainage strategy, as currently envisaged, is presented in Figure 2.9;

2.2 PROPOSED SCHEME LOCATION AND NEED FOR THE PROPOSED
SCHEME

2.2.1.  Figure 2.1, shows the location of the Proposed Scheme. Great Yarmouth is located at the mouth of the River
Yare, one of the main waterways providing access to the Norfolk Broads. The river bisects Great Yarmouth, with
the town centre, seafront, industrial areas and outer harbour located on the narrow 4km long, South Denes
peninsula between the river and the sea, isolated from the rest of the town. To the south of the River Yare,
Gorleston-on-Sea is just a few hundred metres away as the crow flies, but over 7km distance by road.

2.2.2. Figure 2.2 shows the strategic location of the Proposed Scheme. The approximate position of the Proposed
Scheme is marked in blue.

2.2.3. The Proposed Scheme will provide a third crossing of the River Yare, creating a direct link into the southern part
of the peninsula. It will greatly improve access to the port, outer harbour, employment areas (including the
Enterprise Zone), the seafront and residential areas. It will connect the peninsula to the strategic road network
via the A47 at Harfrey’s Roundabout.

2.2.4.  The national significance and need for the Proposed Scheme derives from the considerable improvement in

connectivity and resilience it will deliver to the Great Yarmouth Port (“the Port”), which itself has a nationally
significant role in the renewable energy sector and the offshore gas and oil industry. The Proposed Scheme
objectives are as follows:

= To support Great Yarmouth as a centre for both offshore renewable energy and the offshore oil and gas
industry, enabling the delivery of renewable energy NSIPs and enhancing the port's role as an international

gateway;
GREAT YARMOUTH THIRD RIVER CROSSING WSP
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= To improve access and strategic connectivity between Great Yarmouth port and the national road network
thereby supporting and promoting economic and employment growth (particularly in the Enterprise Zone);

= To support the regeneration of Great Yarmouth, including the town centre and seafront, helping the visitor
and retail economy;

= To improve regional and local access by enhancing the resilience of the local road network, reducing
congestion and improving journey time reliability;

= To improve safety and to reduce road casualties and accidents, in part by reducing heavy traffic from
unsuitable routes within the town centre;

= To improve access to and from the Great Yarmouth peninsula for pedestrians, cyclists and buses,
encouraging more sustainable modes of transport and also reducing community severance; and

= To protect and enhance the environment by reducing emissions of greenhouse gases and minimising the
environmental impact of the Proposed Scheme.

The Department for Transport’s (DfT) recently published study Transport Infrastructure for our Global Future: A
Study of England’s Ports Connectivity!4 (“the DfT Study”) states 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 DfT Study also notes that “if our ports are to continue to thrive then the national, regional and local
infrastructure supporting them has to be effective and efficient”. The DfT Study further recognises that
renewable energy sectors are closely linked to the port industry and that “port access will be an issue for their
supply chains and their employees”.

Great Yarmouth’s proximity to the Strategic Road Network (SRN) plays an important role in relation to the Port,
and the Proposed Scheme is identified in the DfT Study as a Port Connectivity Project. The Autumn Budget
2017% pledged a contribution of £98 million towards the Proposed Scheme’s £120 million programme budget.

The Port, South Denes Business Park, Enterprise Zone and Great Yarmouth Energy Park are located towards
the southern end of the peninsula. Supporting this area is a key objective of both the New Anglia Strategic
Economic Plan (SEP) (2014)'® and Great Yarmouth Local Plan Adopted Core Strategy 2013-2030'7 .
Furthermore, the relationship between the provision of essential infrastructure and economic growth is well
documented; most notably in the NPS NN?*8 | the Department for Business, Energy & Industrial Strategy’s White
Paper Industrial Strategy: Building a Britain fit for the Future (2017)1° and in the DfT Study.

14 Department for Transport (April 2018), Transport Infrastructure for our Global Future, A Study of England’s Port Connectivity
https://www.gov.uk/government/publications/transport-connectivity-to-ports-review-of-the-current-status-and-future-infrastructure-
recommendations

15 hitps://www.gov.uk/government/publications/autumn-budget-2017-documents

16 New Anglia new Enterprise Partnership for Norfolk and Suffolk (2014) New-Anglia-Strategic-Economic-Plan.

https://newanglia.co.uk/wp-content/uploads/2017/10/New-Anglia-Strategic-Economic-Plan.pdf

17 Great Yarmouth Borough Council (2015) Great Yarmouth Local Plan: Adopted Core Strategy 2013-2030

https://www.great-yarmouth.gov.uk/CHttpHandler.ashx?id=1884&p=0

18 Department for Transport (2104) National Policy Statement for National Networks

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/387222/npsnn-print.pdf

19 Department for Business, Energy & Industrial Strategy (2017) Industrial Strategy: Building a Britain Fit for the Future
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/664563/industrial-strategy-white-
paper-web-ready-version.pdf
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The Department of Transport’s publication Action for Roads?® (2013) identifies capacity issues on the A47 past
Great Yarmouth to Lowestoft and predicts that congestion will be severe on that entire section of the road by
2040 (also pointed in Appendix A of the NPS NN).

This evidence further confirms the need for a third crossing, as under the current situation the only access from
the SRN to the Port and employment areas is via the Haven Bridge or Breydon Bridge located at the northern
end of the peninsula. Neither bridges are considered suitable to accommodate the Port’s on-going use and
projected growth.

The mix of Port-related and local traffic congestion, particularly on the Haven Bridge, is attributed to delays and
unreliable end to end journey times; ultimately Great Yarmouth has become to be perceived as remote,
potentially discouraging inward investment. Alternative transport modes such as bus users, cyclists and
pedestrians often have long, indirect journeys, discouraging sustainable commuting.

In the Outline Business Case?! , the Proposed Scheme was demonstrated by an adjusted Benefit Cost Ratio
(BCR) of 3.5, meaning the proposal shows high value for money.

By creating a more efficient connection, the Proposed Scheme will address the congestion and severance within
Great Yarmouth, accommodate future growth and improve strategic connectivity between the town, the Port and
the Strategic Road Network, which in turn will facilitate the establishment of the Port as a centre for offshore oil
and gas industries and its role as an International gateway. Without a new crossing the full potential for growth
in the Enterprise Zone and Port may not be fully realised.

20 pDepartment for Transport (July 2013), Action for Roads, A Network for the 21% Century
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/212590/action-for-roads.pdf
21 Mouchel (2017) Great Yarmouth Third River Crossing: Outline Business Case
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Figure 2.2: Strategic Location of the Proposed Scheme
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MAIN DESIGN CONSIDERATIONS
THE PROPOSED SCHEME

The Proposed Scheme involves the construction, operation and maintenance of the new crossing of the River
Yare in Great Yarmouth. The Proposed Scheme consists of a new dual carriageway road across the river, linking
the A47 at Harfrey’s Roundabout on the western side to the A1243 South Denes Road on the eastern side. The
Proposed Scheme will feature an opening span double leaf bascule bridge across the river, which may involve
the construction of two new ‘knuckles’ that extend the quay wall into the river. The Proposed Scheme will also
have a clear span over Southtown Road on the western side of the river as it rises to the crest of the new
crossing.”

If constructed, the Proposed Scheme is currently envisaged to include a new dual carriageway road, crossing
the River Yare in an east-west orientation, comprising of:

A double leaf bascule bridge providing an opening span for vessel movement. This includes structures to
support and accommodate operational requirements of the opening mechanism, including counterweights
either at, above or below the bridge deck;

New substructures to support the double leaf bascule bridge within the existing quays either side of the river
and within the river itself, potentially requiring new temporary or permanent “knuckle” walls or cofferdams in
the waterway to accommodate their construction;

A new five-arm roundabout connecting the new crossing with Suffolk Road, William Adams Way and the
western end of Queen Anne’s Road;

A single span bridge over Southtown Road, with either reinforced earth embankments or embankments
retained by reinforced earth walls, or a combination of these, joining that bridge to the new roundabout at
William Adams Way22;

Reinforced earth walls joining the new single span bridge over Southtown Road to the double leaf bascule
bridge; and

Either reinforced earth embankments or embankments retained by reinforced earth walls, or a combination
of these, joining the new double leaf bascule bridge to South Denes Road.

The closure of Queen Anne’s Road at its junction with Suffolk Road, and the opening of a new priority
junction onto Southtown Road providing access to the Queen Anne’s Road residential area;

Revised access arrangements for existing businesses onto the local highway network including, potentially,
a new structure to allow vehicular access under the proposed crossing on the eastern bank subject to
agreement with affected businesses and landowner;

Dedicated provision for cyclists and pedestrians which ties into existing networks;

A control tower structure located in proximity to the crossing on the western side of the river. The control
tower will facilitate the 24/7 operation of the opening span of the new double leaf bascule bridge;

The demolition of an existing pedestrian bridge on William Adams Way;

22 If a bridge with counterweights above the deck is constructed, the double-leaf bascule bridge and the single-span bridge over

Southtown Road could be combined into a single, longer, structure, without separation between these two parts.

GREAT YARMOUTH THIRD RIVER CROSSING WSP
Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001 August 2018
Norfolk County Council Page 21 of 327



\\\I)

= Associated changes, modifications and/or improvements to the existing local highway network as informed
by traffic modelling. This could include improvements within the existing highway boundary to some existing
junctions within the red line boundary, in addition to amended parking arrangements.

= Additional signage to assist the movement of traffic in response to network conditions and the openings /
closings of the double leaf bascule bridge;

= The relocation of existing allotments to compensate for an area to be lost as a result of the Proposed
Scheme; and

= New public realm, landscape, ecology and sustainable drainage improvements;

2.3.3.  Works to facilitate the construction, operation and maintenance of the above elements including:
= Creation of temporary construction sites and accesses from the public highway;
= Provision of new utilities and services and the diversion of existing utilities;
= Provision of drainage infrastructure, lighting and landscaping;
= Demolition of a number of existing residential and commercial / business properties;

= Provision of small vessel waiting facilities to the north and south of the crossing, either as floating pontoons
or additional fendering to the existing berths, including any dredging and quay strengthening works that may
be required;

= Provision of a large vessel waiting facility, if deemed necessary following risk assessment, at a remote
location south of the crossing, including any dredging, quay strengthening, fendering and mooring
alterations required; and

= Such ancillary, incidental and consequential changes and/or improvements as are required and permitted.

LIMITS OF DEVIATION

2.3.4.  Asdiscussed in Chapter 1, the ‘Rochdale Envelope’ provides for robust environmental assessment of Nationally
Significant Infrastructure projects (NSIPs) with ‘limits of deviation’ for the design parameters of the Proposed
Scheme.

2.3.,5.  The preliminary limits of deviation assessed in this PEIR are set out in Table 2.1. The identification and extent
of the preliminary limits of deviation are subject to ongoing design and review, and will be confirmed in the
Environmental Statement submission.

Table 2.1: Preliminary Limits of Deviation

ltem Parameters

Cofferdams (steel piled) Two steel piled cofferdams, one along each quay, may be required and have
been assessed. This will enable construction of bascule chambers (in the case
of a structure with counterweights at or below deck level) or of piers within the
river (in the case of a structure with counterweights above deck level) and will
form the protective knuckles (if required) in the permanent condition.

Control tower A maximum height of 20 metres (m) Above Ordnance Datum (AOD).

Western roundabout The western roundabout has an ICD of 70m and a tolerance of +5m and -5m
Diameter (ICD)
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ltem

Parameters

Road gradient

Finished road level
tolerance

Finished Proposed
Scheme tolerance

Double leaf bascule
bridge clearance over
water

Navigable channel width

Double leaf bascule
bridge deck

Double leaf bascule
bridge road lighting
columns

Southtown Road bridge

A maximum of 5%.

The finished road level has a tolerance of +500 millimetres (mm) and -500 mm
from that presented on Figures 2.6 and 2.7.

Within the Red Line Boundary.

A minimum of 4.5m clearance above Mean High Water Spring Level (MHWSL)
to the underside of the double leaf bascule bridge when lowered. Unlimited
headroom (air draught) to be provided when the bascule bridge is raised.

A minimum navigable channel width of 50m.

A maximum height of 9.24m above MHWSL (including +500 and -500mm
tolerance on road level).

A maximum setback of 7.70m from the edge of carriageway when located

within the defined working design envelope of the bridge structure.

Minimum clearance of 5.3m above existing road level for traffic in accordance
with the Design Manual for Roads and Bridges (DMRB)

DESIGN STANDARDS AND CROSS SECTIONS

The new crossing will be designed using the Design Manual for Roads and Bridges (DMRB) which has informed
the proposed limits of deviation in Table 2.1, and is currently being designed to have a:

= Design speed of 30mph (50kph);

= Carriageway width of 15.4m (2 x 3.65m wide traffic lanes in each direction, with a 0.8m hatched median);

and

= A provisional 4.5m width segregated footway and cycleway to the north, and a minimum 2.0m footway to

the south.

The minimum carriageway cross-sections to be provided are further detailed in Table 2.2: Minimum Carriageway

Widths below:
GREAT YARMOUTH THIRD RIVER CROSSING WSP
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Table 2.2: Minimum Carriageway Widths

Road Name Carriageway Central Reserve Footway Width Segregated
Width Width Footway Cycle
Way Width

Proposed Link over | 15.4m minimum 0.8m minimum 2.0m minimum on 4.5m minimum

River Yare inclusive of central | width. A minimum the southern side comprising a 3m
reserve width of 3.0m to be | of road cycleway and a
provided at 1.5m footway on
crossing points the northern side of
the road
Proposed Link 16.4m minimum 1.8m minimum and | N/A 3.0m minimum

widened as
necessary for
splitter islands

inclusive of central
reserve

shared footway /
cycleway from the
tie-in of Adam’s
Way at Harfrey’s
Roundabout to the
proposed toucan
crossing on the
realigned William
Adam’s Way

4.5m minimum
comprising of a
3.0m cycleway and
a 1.5m footway on
the southern side
of the road

between Harfrey’s
Roundabout and
Proposed
Roundabout

2.5m minimum
footway on the
northern side of the
road

3.0m minimum
width

17.6m minimum
inclusive of central
reserve

Link from proposed
roundabout onto
William Adams
Way

These elements are shown in Figure 2.4.

STRUCTURES AND EARTHWORKS

The exact type and form of the double leaf bascule bridge is subject to further design development, in particular
with regards to the position of the counterweights required to balance the weight of the bridge deck and reduce
energetic requirements during operation.

If counterweights are installed at or below deck level, the proposed double leaf bascule bridge may require two
bascule chambers in order to accommodate their movement. If required, these will be accommodated within
steel sheet-piled knuckle walls, extending into the River Yare from the quays along both banks. The requirement
for, and exact shape, form and design of these knuckle walls will be subject to further confirmation and design
and will be presented in the Environmental Statement.

If counterweights are installed above the deck level, chambers and permanent ‘knuckles’ may not be required
as there would be sufficient space to accommodate their movement above ground. However, temporary sheet
piled cofferdams may still be required to enable the construction of the piers within the River Yare.

Two illustrative opening mechanism designs have been prepared to reflect the arrangements outlined above in
paragraph 2.3.11 and 2.3.12 (and shown in Figures 2.4 and 2.5 and Plates 3.1 and 3.2). It is important to note
that these possible designs do not reflect an ‘either / or’ scenario, rather they reflect the ends of a range from
which a working design envelope has been defined. The final design of the opening mechanism will be made
by the Applicant within that working envelope, taking into account a number of issues, including contractor
innovation and construction cost. To ensure that the opening mechanism is adequately assessed in this PEIR,
the assessments contained herein consider the ‘worst case’ of both illustrative designs when combined. As an
example, Chapter 10, Townscape and Visual Impacts, assesses a maximum structure height of the open bridge
position of 44.5m Above Ordnance Datum (AOD), rather than assessing both the maximum height dimensions
of the above deck counterweights (44.5m AOD) and the at, or below, deck counterweights (40.9m AOD).
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When lowered, the bridge will have a clearance of no less than 4.5m above the Mean High Water Spring level
(MHWSL), which will enable smaller boats to pass under the bridge (as shown in Plate 3.1 and Plate 3.2 below).
The bridge profile provides a higher actual clearance in the middle of the river that will be confirmed with the
development of the design. Higher clearance values would have to be prohibitively high to significantly reduce
the frequency of opening of the double leaf bascule bridge. This would have required excessively steep
approach road gradients or, alternatively in order to avoid such steep gradients, significant additional work would
have been required to raise the level of adjacent roads tying into the new road over the crossing, with an
associated increase in land take.

Plate 2.1: Indicative profile of the proposed bascule bridge in the lowered position (counterweights at
or below bridge deck level)
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Note the profile of the bridge when it is raised is shown in dashed grey outline.

Plate 2.2: Indicative profile of the proposed bascule bridge in the lowered position (counterweights
above bridge deck level)
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Note the profile of the bridge when it is raised is shown in dashed grey outline.

The new crossing design currently includes a footway provision on either side of the carriageway with one side
being wider to accommodate a segregated cycleway as well. The consideration of the provision of a footway
and cycleway on both sides of the new crossing, as an alternative, is subject to further investigation and
engagement with the stakeholders.

The proposed clear navigation width is of at least 50m between fenders. This is shown on Plate 2.1 and Plate
2.2 and discussed in greater detail in Chapter 15. Plate 2.1 and Plate 2.2 also shows infinite air draught will be
provided for the full distance between fenders when the bridge is raised and open to marine vessels.
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In consultation with Great Yarmouth Port Company (GYPC), vessel simulation modelling has been undertaken
to confirm the effects of setting the navigation channel width at a minimum of 50m between fenders.

It is proposed that the new double leaf bascule bridge will require a control tower with a maximum height of 20m
AOD. The location and detail of this structure will be determined in consultation with GYPC in the ongoing design
process, although three provisional locations for the tower have been identified, all of which are in proximity to
the crossing on the western side of the river, as shown on Figure 2.4.

A series of fenders will be provided within the river to provide protection to the double leaf bascule bridge
structure against impact from ships. The fenders will be designed for the range of vessels expected to transit
the bridge — they will likely comprise either unit element or cone fenders with low friction (Ultra-High Molecular
Weight Polyethylene) facing panels.

It is anticipated that all the material for the new earthworks/embankments will need to be imported.
MAIN JUNCTION ARRANGEMENTS

Presented in Figure 2.4 are roundabout arrangements at the west of the Proposed Scheme and a signalised
junction at the east of the Proposed Scheme. Whilst the design of junctions is well advanced, the final designs
to be assessed in the Environmental Statement may differ in detail from those presented here following
completion of the final Transport Assessment.

THE WESTERN JUNCTION

Paragraph 2.3.3 above provides an overview of the Proposed Scheme. In relation to the highway works to the
western and eastern junctions, the existing junction of William Adams Way with Suffolk Road proposes a new
5-arm roundabout that will link to the existing A47 Harfrey’s Roundabout through a realigned dualled section of
William Adams Way. One of the arms of the new roundabout will link into a new dual carriageway road across
the River Yare, and will oversail Southtown Road.

The other arms on the new roundabout provide accesses to The Kings Centre on Queen Anne’s Road, Suffolk
Road and the south eastern realigned dual section of William Adam’s Way. Controlled pedestrian and cycle
crossing facilities will be incorporated.

THE EASTERN JUNCTION

On the eastern section of the road crossing, the proposed link over the River Yare links into a new signalised
junction with South Denes Road. The direction of operation of Sutton Road and Swanston’s Road will be
reversed to ensure efficient operation. Controlled crossing facilities will be incorporated, the final design of which
will be presented in the Environmental Statement.

ACCESS TO PROPERTIES

One of the five arms of the proposed western roundabout will connect to the west side of Queen Anne’s Road,
providing all movements with access to the Kings Centre and the veterinary clinic.

A new priority junction on Southtown Road will provide access to the residential area at the eastern side of
Queen Anne’s Road.

The existing Perenco access onto South Denes Road will be permanently stopped up to enable construction of
the Proposed Scheme, and access to their site via the northern-most Fish Wharf junction will also be severed
by the new crossing. The permanent and temporary footprint of the Proposed Scheme will reduce the land they
have available to operate their business. Alternative access arrangements and operational layouts within their
site are being discussed with both Perenco and ASCO including potentially, a new structure to allow vehicular
access under the proposed crossing on the eastern bank subject to agreement with the affected businesses
and landowner.
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DRAINAGE

An indicative drainage design is shown on Figure 2.9 that shows how drainage could be managed within the
Proposed Scheme, and is described further below.

Outline approval is currently being sought from the relevant Risk Management Authorities with regards to the

high level Drainage Strategy, however this is yet to be obtained. What has currently been proposed may

therefore be susceptible to alterations based on liaison outcomes. However, the 'key principles' (paragraph

2.3.28 and 'general drainage design' (paragraph 2.3.29) points are expected to remain the same.

Key principles include:

= Discharge rates and volumes into receiving waterbodies/systems will be limited as close as reasonably
practical to the greenfield runoff scenario, for the 1 in 100 year plus climate change event. Where this is not
obtainable, it will be ensured that post development runoff rates and volumes will not exceed existing
scenario values;

= All runoff will be adequately treated before entering receiving waterbodies/systems;

= Attenuation will be included within all spaces available;

= Sustainable Urban Drainage Systems (SuDS) will be included where possible;

= Drainage and landscape design will be incorporated where possible; and

= All storage sized to store runoff from a 1 in 100 year storm + climate change with a six hour duration storm.

General drainage design principles include:

= |tis likely that verges and footways will either drain to the carriageway or drain to a SuDS feature within the
verge (e.g. swale) and then discharge into the carriageway drainage system;

= There will be various watercourse realignments, culvert replacements and culvert extensions within the
proposed drainage works. These will be agreed with the Internal Drainage Board (IDB) and other
stakeholders;
= The proposed drainage network will be constructed in accordance with:
— NCC's standard drawings;
— The Manual of Contract Documents for Highway Works (MCHW) Highway Construction details; and

— Sewers for Adoption (edition to be agreed with Anglian Water); and

= Provision must be made to contain any accidental spillages by providing penstocks upstream of any feature;
and

= Future maintenance will be considered as part of the design.

Area 1

For the western side of the Proposed Scheme (if a centreline is taken from the highest level of the proposed
River Yare spanning bridge deck) the first instance will be to discharge into the ordinary watercourses. Liaison

is currently being undertaken with the Waveney, Lower Yare & Lothingland IDB to obtain ordinary watercourse
discharge consent.
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Runoff from the carriageway will be collected by the highway drainage (most likely highway gully & manhole
system) and discharged into the attenuation feature Pond 1 (see Figure 2.9). The size, type and location of Pond
1 is to be confirmed. Pond 1 will discharge into the existing watercourse via a restriction device to reduce the
rate/volume to a value acceptable to the IDB.

Pond 1 will have a permanent depth of water to allow for pollution treatment before discharging into the ordinary
watercourse.

Alternative discharge strategies for the western side of the Proposed Scheme are also being explored; these
include full discharge into the River Yare main river and a split discharge to the main river and ordinary
watercourses, in case agreement cannot be reached with the IDB. These other potential options are being
discussed with the relevant authorities.

Area 2

Runoff from the carriageway will be collected by the highway drainage and discharge into the underground
attenuation feature Storage 2 which will be located within the roundabout central island. The size, type and
location of Storage 2 is to be confirmed. Storage 2 will discharge into the replacement culvert via a restriction
device to reduce the rate/volume to a value acceptable to the IDB.

A proprietary device will be installed upstream of Storage 2 so that all runoff can be treated before it enters the
attenuation feature.

The highway drainage provision within the roundabout circulatory area will most likely be combined kerb
drainage or gully & manhole system.

The River Yare double leaf bascule bridge deck drainage provision will be determined at detailed design stage.
The options will include a piped or kerb system incorporated within the bridge deck or a collection system at the
outer extents of the bridge deck (an at source collection system is currently preferred).

The Southtown Road single span bridge deck will be drained via a combined kerb system.

The remaining carriageway areas within Area 2 will have a highway gully and manhole system or combined kerb
drainage to collect the runoff.

As with Area 1, alternative discharge strategies are being explored for Area 2 in case agreement cannot be
reached with the IDB.

Area 3
For the eastern side of the crossing, the expectation is that drainage will discharge into the existing Anglian
Water (AW) combined sewer on South Denes Road restricted at an existing rate or a rate specified by AW.

Liaison is currently being undertaken with AW to obtain discharge consent.

It is expected that oversized pipes will be required to attenuate the rate & volume before the proposed system
discharges into the AW network. This is due to available storage space being limited.

A restriction device will be installed upstream of the AW network connection.
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OTHER DESIGN ELEMENTS
LIGHTING

The full extent of the Proposed Scheme will be lit in accordance with BS5489-1:2013 Code of Practice for the
design of road lighting and public amenity areas, and also the relevant NCC road lighting specifications.
Provisional lighting classes and luminaire mounting heights have been agreed with NCC.

The lighting design will be developed further during detailed design, to incorporate both the architectural lighting
of the crossing and also the public realm areas that have been identified. The lighting scheme will utilise LED
luminaires with specialised optics in proximity to the waterways to minimise obtrusive light as well as the
installation of cowls to mitigate any light pollution onto the River Yare. Discussions will continue with Peel Ports
and The Applicant to ensure their requirements are considered and a suitable design developed that does not
affect the safety of their operations.

TECHNOLOGY

Variable Message Signs (VMS) will be provided to assist the movement of traffic in response to the double leaf
bascule bridge status. The proposed signage locations, as indicated on Figure 2.3, have been informed by a
review of the Great Yarmouth road network to determine locations where signs can reduce congestion on the
approach to the crossing and in the town centre.

ROAD RESTRAINT

New road restraints will be provided for the full length of the new crossing using metal barrier systems at the
outer edge of the structure. Vehicle parapets 1.4m in height including for fall prevention and to deter climbing
over, will be provided along both edges of the bridge and along approach retaining walls. These comply with
relevant standards, and DMRB requirements as far as is reasonably practicable, safe, and permitted by the
Technical Approval Authority.

Additionally, metal guardrails will be provided along both sides of the carriageway to segregate pedestrians and
cyclists from other road users on the approaches to the rising barriers preventing access to the bascule section
of the crossing. This enables separate rising barriers to be provided on the carriageway and on the
footway/cycleway, and will assist in optimising the lifting sequence to minimise delay.

LANDSCAPING

The Proposed Scheme will include hard and soft landscaping where it is necessary to mitigate any identified
environmental effects, and to enhance the setting of the Proposed Scheme so that is fully integrated into the
wider townscape. Current proposals are shown on Figure 2.5, however these are subject to ongoing design
development to ensure the necessary mitigation identified by the Environmental Statement is provided, before
being finalised for the DCO application. The proposals aim to enhance non-motorised users (NMUs) networks
and connections to ensure safety, continuity and convenience around the Proposed Scheme.

The Proposed Scheme reduces severance between the communities, employment, and destinations on either
side of the River Yare through the addition of the third crossing. Where possible and appropriate, the design
enhances the experience of NMUs to encourage sustainable modes of transport to make this lifestyle choice
more attractive and convenient.

The area around the bridge support structure at Bollard Quay on the western side of the River Yare provides
the opportunity for a new public space, forming an important node for pedestrians and cyclists in this area. The
type of mechanism developed for the double leaf bascule bridge, and the impact and footprint upon Bollard
Quay, will further inform the design of the public space and connecting NMU routes. The public space will also
be designed to allow access for maintenance to the crossing.
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The western approach to the crossing features NMU routes north and south of the embankment structures, to
enhance connectivity between Southtown Road and destinations west of this area including Suffolk Road, the
allotments, and Southtown Common. There is an opportunity for these routes to enhance these areas of the
Proposed Scheme, the experience for NMUs, and provide bio-diversity benefits through varied planting and tree
species. These routes facilitate access maintenance for the approach embankments when necessary. As these
routes will be primarily traffic-free (except maintenance access when required) and there is an opportunity for
planting to be considered, they are hereafter referred to as ‘green NMU routes’ to differentiate from the standard
footway routes provided elsewhere on the Proposed Scheme.

The planting strategy for the green NMU routes, to be developed in detailed design, will be diverse with native
species to reflect the surrounding Norfolk County area and to benefit bio-diversity. A mix of native and
ornamental planting will attract wildlife and visually enhance these areas. The species chosen will consider the
need to simplify maintenance and management regimes.

To replace allotments affected by the Proposed Scheme, a plot has been allocated north of Queen Anne’s Road,
to ensure this amenity remains within the vicinity of its current location. The proposed plot is of a comparable
area and will include 4 individual plots with appropriate facilities provided so far as is practicable as part of the
Proposed Scheme. The ‘Mind’ community space will be reinstated within a smaller footprint adjacent to the base
of the embankment of the widened and elevated William Adams Way. The relocated allotments, and existing
‘Mind’ community space will be accessible from the southern green NMU route which frames this area, and also
from Queen Anne’s Road for vehicles.

NMU CROSSINGS

The eastern junction will provide signalised crossings at every arm of the junction except Sutton Road. The
crossings on both approaches from the A1243 South Denes Rd will be a pedestrian only puffin crossing, and a
crossing will also be located on the bridge approach. All controlled crossings will be staggered and a waiting
area in the central reservation will be provided.

Controlled toucan crossings for pedestrians and cyclists will be provided at the William Adams Way southeast
(to replace an existing pedestrian bridge which will be demolished), and the bridge approaches to the western
roundabout. Both will be signalised and staggered with a waiting area in the central reservation.

An uncontrolled crossing across Southtown Road for pedestrians and cyclists will also be provided.
A new signalised crossing will also be located on Suffolk Road, north of the new roundabout.

The NMU route on the north-western side of the crossing approach connects Southtown Road users to Suffolk
Road and onto the bridge deck to cross to the eastern side. The northern side of the crossing will have a
segregated cycleway and footway to tie into these connections.

CONSTRUCTION

Subject to the Development Consent Order (DCO) being made in line with anticipated timescales, it is envisaged
that construction of the Proposed Scheme will commence in Autumn / Winter 2020 and will open in early 2023.

Mobilisation for the Proposed Scheme could commence in Spring 2020, subject to confirmation of the DCO,
enabling site office and compound facilities to be established and advanced works such as site clearance
activities, ecological mitigation and the diversion of the utilities to be undertaken prior to the main start of works
where possible.

Ecological and cultural heritage mitigation works will be carried out in accordance with a Construction
Environmental Management Plan (CEMP). Where possible, ecological and cultural heritage works will be
completed in advance of construction works under the supervision of suitably qualified specialists. Work that
impacts upon protected species will be subject to a mitigation/conservation licence(s) from Natural England.
Where required, these licences will be in place prior to the commencement of work, and work will be undertaken
in line with the mitigation requirements and conditions of the licence(s).
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Land will only be released for construction once the ecological and cultural heritage works have been completed.
All areas of the site will be signed off by the relevant environmental or archaeological specialists prior to work
commencing.

Visual and noise mitigation, where identified, will be constructed as soon as practicably possible to minimise
local disturbance. Further information is provided in Chapters 7 (Acoustics) and Chapter 10 (Townscape and
Visual Impacts) of this PEIR.

Temporary drainage arrangements will be constructed ahead of the construction works commencing to ensure
that surface run-off will not directly enter existing water courses. All private water supplies will be identified with
landowners and clearly marked on the site and contract drawings.

Construction access and haulage roads will be constructed to ensure access is available to meet both the
earthworks, structure construction and surfacing programmes.

Landscaping works will be undertaken as soon as practicable upon completion of the earthworks. The optimum
amount of planting will be undertaken at the end of the first year of construction. All landscaping works will be
subject to an appropriate maintenance period.

The site will be secured progressively, in accordance with the sequence of work as planned, with permanent
fencing being erected (including any specified netting) wherever possible. Local roads will be maintained as far
as is practicable and diversions will be completed prior to stopping up.

The programme of construction works will have regard to best practice and takes into account the need to avoid,
where practicable, disruption to local communities and the environmental effects of construction. Working hours
will reflect the need to complete the construction works as quickly and effectively as possible, whilst minimising
the disturbance to local communities. Earthworks operations will be programmed between 07:00 and 19:00
Monday to Friday and 07:00 and 13:00 on Saturdays. Extended hours of working (e.g. Sundays and overnight
works) may be required, for example, to construct tie-ins to side roads. All working hours will be discussed and
agreed with the Environmental Health Officer (EHO) prior to starting the construction works.

OPERATION AND MAINTENANCE

Operation of the double leaf bascule bridge will be the responsibility of NCC as the Highway Authority. The day
to day operator has not yet been agreed however discussions are currently ongoing with the Great Yarmouth
Port Company to carry out this role. It is anticipated that the proposed double leaf bascule bridge will be operated
on demand for commercial vessels and by agreement for recreational vessels at set times when requested in
advance. The double leaf bascule bridge is expected to be operational 24 hours per day and 365 days per year.

Whilst the opening arrangements for the double leaf bascule bridge have yet to be agreed, it is envisaged that
the bridge will open on average an estimated 15 times a day. Modelling has assumed that each opening will
take approximately 5.5 minutes including vessel passage time, meaning that the crossing will be closed to traffic
for approximately 82 minutes on a typical day.

Maintenance of the Proposed Scheme will be the responsibility of NCC as the Highway Authority, and will involve
routine, planned maintenance and system checks, as well as reactive maintenance and repairs.

DECOMMISSIONING

The Proposed 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 Eurocode — Basis of Structural Design.

Any decommissioning would be likely to be completed in less time than the construction of the Proposed Scheme
and, whilst the Applicant has no plans to decommission and remove the Proposed 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.
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2.7.3. Given that the Applicant has no plans to decommission the Proposed Scheme, and as the environmental
constraints in the mid-22nd Century cannot be reasonably predicted, further consideration of decommissioning
is not considered appropriate (although please refer to Chapter 15 where greater information on the nature of
the materials used in construction and how their suitability will be assessed is included).
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ASSESSMENT OF ALTERNATIVES

3.1

3.1.1.

3.1.2.

3.1.3.

3.2

3.2.1.

3.2.2.

INTRODUCTION

This section outlines the alternative scheme options that have previously been considered. Section 14(2)(d) of
the EIA Regulations states that an ES should include “a description of the reasonable alternatives studied by
the applicant, which are relevant to the proposed development and its specific characteristics, and an indication
of the main reasons for the option chosen, taking into account the effects of the development on the
environment”, In Schedule 4, the EIA Regulations state that an ES must include: “A description of the reasonable
alternatives (for example in terms of development design, technology, location, size and scale) studied by the
developer, which are relevant to the proposed project and its specific characteristics, and an indication of the
main reasons for selecting the chosen option, including a comparison of the environmental effects”.”

The Applicant has opted to provide this information within the PEIR to provide as much information as possible
on the rationale behind the design and to present the decision making process that has been followed. Further
detail will be provided in the ES.

This section has been informed by OBC Reportz and the two supporting Option Assessment Reports (OAR)
were prepared in 201624 and 201725, These detail the option selection process that was applied to the Proposed
Scheme. The proposed options for the scheme were subject to a further sifting process to identify the final three
preferred options which were then taken forward for consideration in an Environmental Options Assessment
Report?® (EOAR), prepared in 2017 and summarised in Section 3.6.

DEVELOPING OPTIONS
STAGE 1 (2007)

A Stage 1 Scheme Assessment Report was commissioned in 2007 in order to understand existing constraints
and potential engineering solutions available for the provision of a crossing of the River Yare in Great Yarmouth.

Within the 2007 Scheme Assessment Report, a broad area of interest was identified for the proposed scheme.
This was determined through consideration of the following:

= The predicted number of bridge openings at various points on the river. The Stage 1 Assessment concluded
that an opening structure placed at the southern end of the area of interest would have to open 4000 times
a year for the large vessels, with additional openings for pleasure craft. If the bridge was placed at the
northern extremity of the area of interest this would reduce to 2000 times a year, with additional openings
for pleasure craft.

= The potential impact of a new structure upon the navigation of the river. Any structure on a curve of the river
would require a larger clear span, which would incur greater cost.

= The need to minimise any impact on existing built development.

23 Mouchel (2017). Technical Report. Great Yarmouth Third River Crossing, Outline Business Case. Available here.

24 Mouchel (2016). Technical Report. Great Yarmouth Third River Crossing, Supporting Document 1 — 2016 Options
Assessment Report. Available here.

25 Mouchel (2017). Technical Report. Great Yarmouth Third River Crossing, Support Document 2 — 2017 Final Options
Assessment Report. Available here.

26 Mouchel (2017). Technical Report. Great Yarmouth Third River Crossing, Supporting Document 12 — Environmental
Options Assessment Report. Available here.
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On this basis the study area for the scheme was defined. This is shown in Figure 3.1 below, which presents an
extract from the 2007 Scheme Assessment Report. Within the area of interest, three proposed corridors were
identified for bridge and tunnel options. These are also presented in Figure 3.1. The 2007 Scheme Assessment
Report concluded that, due to the existing trunk road layout and physical constraints placed by surrounding
development, the only economically viable tie-in with the trunk road network was at the Harfreys Roundabout
on the A47.

7 agerox. 100 0 100 200 m [ 7
Sk T

Figure 3.1 — Extract from 2007 Scheme Assessment Report showing the broad study area and
proposed bridge and tunnel corridors
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For each of the three route alignments, a high and low level bridge option as well as options for a tunnel were
developed. This produced nine options in total.

At Stage 1, cost estimates were prepared for options in the northern and southern corridors only, as it this was
considered sufficient to obtain an indication of the value for money of a third crossing scheme. This concluded
that there was relatively little difference between the costs of high level and low level bridges, but the tunnel
options were significantly more expensive than any of the bridge options.

In addition, an Environmental Assessment was undertaken at Stage 1 and considered all nine route options. It
reported that the scheme would have numerous impacts on the local environment, some being beneficial and
some adverse. For example, each of the routes would lead to a minor adverse impact on air quality. The report
found that there were many aspects of construction that would cause disruption to aspects of the natural
environment, most notably noise and vibration, water quality and drainage and ecology.

Three of the options identified at Stage 1 were tested using the Great Yarmouth SATURN model (northern
alignment opening bridge, central alignment tunnel and southern alignment opening bridge). The key findings
showed that either bridge options would carry more traffic (and hence provide more traffic relief) than the tunnel
option. An economic assessment was also undertaken using TUBA, with accident benefits calculated using
COBA. Of all the options tested show a positive benefit cost ratio:

=  Bridge (northern location): 4.3

= Bridge (southern location): 4.9

= Tunnel (central location): 2.2

The Stage 1 Assessment showed that a third river crossing would be feasible, and that either a bridge or a

tunnel could produce benefits in excess of its costs. A bridge would be less expensive and therefore produce a
significantly better benefit- cost ratio than a tunnel.

The Stage 1 Assessment concluded that the following be included at the start of the Stage 2 scheme assessment
process:

= High level opening bridge

= Low level opening bridge

= |mmersed tube tunnel

The Stage 1 Assessment determined that the exact route alignment would depend on the cost (environmental,
social and economic) of the alignment.

STAGE 2 (2009)

A Stage 2 Scheme Assessment Report was commissioned to develop options further. Different types of crossing
were considered, which included a fixed bridge, swing bridge, lifting bridge, bascule bridge and a tunnel.
Following a detailed investigation of these options (described in a Structural Options working paper??), three
options (two bridge options on the shortest alignment and an improved tunnel option) were shortlisted for further
assessment work:

= Bridge Option 1 — Bascule bridge with roundabout on Southtown Road,;

= Bridge Option 2 — Bascule bridge with t- junction on Southtown Road; and

27 Great Yarmouth Third River Crossing, Structural Options Working Paper (Mott MacDonald for Norfolk County Council
January 2009
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= Tunnel option- Tunnel from A47 north east onto Southgates Road

Results from the economic assessment carried out in the OAR stage showed that although the economic
benefits of the tunnel option would be nearly as high as those for the bridge options, its cost would be much
higher at three times that of the bridge. The resulting Benefit to Cost Ratio (BCR) was less than 2.0, confirming
that a tunnel option is unlikely to become a viable solution. Both bridge options have a BCR of greater than 4,
offering very high value for money (Table 3.1).

Table 3.1 - Cost and CBR of options

Option Bridge Option 1 Bridge Option 2 Tunnel
' Cost (2015) | £121.676 million | £112.301 million | £375.828 million
Cost benefit Ratio 4.5 4.8 15

The Stage 2 Scheme Assessment Report found that a bridge in the southern corridor would offer the greatest
monetised benefits and, because it was also likely to be the least expensive option, would generate the highest
BCR. Further to this, detailed data on commercial vessel movements within the inner harbour were used to
determine the likely number of bridge openings required for different locations. It was concluded that a bridge
on the shortest route across the river, would require about six openings each day. Further south, the number of
openings would be greater. Further north, the cost of construction would be higher.

The OAR concluded that the crossing should be located between Hatfrey’s Roundabout and South Denes Road.

Based on this location, a list of 40 options was subsequently produced based on different criteria including the
location, form and geometry of the western and eastern tie-ins to the local road network, bridge height and
carriageway standard. These 40 options were predominantly variants at three different tie-in locations.

OPTION SELECTION PROCESS
SIFTING PROCESS

The 40 identified options were put through an initial sift in order to narrow down to a selection of preferred
options. This approach quickly reduced the initial list of options by removing those that did not make significant
contributions to meeting the defined objectives; did not resolve the identified problems; or were not deliverable
or feasible.

For each objective and identified problem, a score was allocated based on the anticipated impact of the option
being assessed. The total score for each option was then calculated by summing the individual scores for each
function, thus enabling a comparison between options.

The long list then became nine primary options (listed below) following the initial sift which were variants of three
different western tie-in forms and locations outlined in the OAR.

EARLY ASSESSMENT SIFTING TOOL

DfT’s Early Assessment Sifting Tool (EAST) is a decision support tool that has been developed to quickly
summarise and present evidence on options in a clear and consistent format. It provides decision makers with
relevant, high level, information to help them form an early view of how options perform and compare.

EAST has been designed to be consistent with Transport Business Case principles and follows the same five
cases as the DfT Business Case model.

The nine options (listed in Table 3.2) which successfully met the evaluation criteria within the initial sifting
process were taken forward to the final stage of sifting, using the EAST decision support tool. This assessment
identified the high level economic, environmental and social impacts of all nine options based on DfT’s five case
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model approach. Reviewing the schemes performance across all of the cases is the preferred approach, and
therefore a Red/Amber/Green (RAG) score was applies to each of the nine options to provide a visual guide
(Table 3.2).

NB: On Wednesday 1st March 2017, the A12 between Great Yarmouth and Lowestoft became part of the A47.
The work ensures that the A47 is a continuous trunk road between Peterborough and Lowestoft, while the A12
is a continuous trunk road between Ipswich and London.

Table 3.2 - Preferred Options Table

Option | Width Tie in location Tie in form Tiein Tiein form | Cost
(west) (west) location (east) (EM)
(east)

4 single A12 Harfrey's Existing four-arm | South Denes | T-junction | £65
carriageway Roundabout tie-in roundabout

5 dual A12 Harfrey’s Existing four-arm | South Denes | T-junction | £102
carriageway Roundabout tie-in roundabout

6 three-lane A12 Harfrey’s Existing four-arm | South Denes | T-junction @ £87
carriageway Roundabout tie-in roundabout

31 single Suffolk Road New four-arm South Denes | T-junction | £62
carriageway roundabout

32 dual Suffolk Road New four-arm South Denes | T-junction @ £97
carriageway roundabout

33 three-lane Suffolk Road New four-arm South Denes | T-junction | £83
carriageway roundabout

37 single Southtown Road At grade junction | South Denes | T-junction @ £62
carriageway tie-in

38 dual Southtown Road At grade junction | South Denes | T-junction | £95
carriageway tie-in

39 three-lane Southtown Road At grade junction | South Denes | T-junction | £81
carriageway tie-in

DISCOUNTING OF INITIAL OPTIONS

Having selected nine options, it was necessary to identify which did not represent realistic solutions. The need
for the selected scheme to perform well across 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 scheme objectives.

The DfT Early Assessment Sifting Tool (EAST) was applied to reduce nine options down to the final three. The
shortlisted options were subjected to preliminary operational testing using both SATURN and Paramics
Discovery model platforms. Of the nine options, the following outlines the preliminary findings from the sifting
assessments:

= Following the option assessment and findings from the preliminary operational performance testing, Options
32, 33 and 37 were recommended to be carried forward to next stage for further appraisal.

= Both options 32 and 33 met all specific, intermediate and operational objectives of the scheme and
addressed a balance of benefits to both the local and strategic road network. Option 37, which is a two-lane
low bridge that ties in at-grade to Southtown Road, was to be carried forward as the low-cost option. Testing
showed that all key indicators suggest that option 32 performed better than either option 33 or 37.

WSP
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= Option 39 would be expected to experience comparable over capacity queuing issued at the AM and PM
peak traffic time, and was therefore discarded

= SATURN model outputs for option 38 indicated that whilst the travel time and distance is likely to be reduced
in comparison to the ‘do nothing’ scenario, there may be significant over-capacity queuing issues that arise

= Structurally, low level bridge options (38, 39) involve complicated construction methods that are relatively
expensive.

= Options 4, 5 and 6 tie-in at Harfrey’s roundabout and were ruled out because of significant drawbacks to the
wider road network and by not meeting specific operational objectives (to achieve a balance between the
needs of road and river traffic and to minimise environmental impact, compulsory purchase and demolition
of residential and commercial property).

= Despite performing well during the junction assessment, Option 31 was not taken forward because the four
and three lane variants (Options 32 and 33) that tie in to the same location on Suffolk Road are expected to

deliver better resilience to the network and to provide more benefits to the local road network as opposed
to a two-lane carriageway standard.

FINAL OPTIONS ASSESSMENT

Following the discounting of options stage, three final design options were identified as:

= Preferred Option 32 - Suffolk Road tie-in to the west (four lane high level bridge, roundabout as west tie in
and traffic signals to the east at South Denes Road);

= Alternative Option 33 - Suffolk Road tie-in to the west (three lane high level bridge, roundabout as west tie
in and traffic signals to the east at South Denes Road); and

= Alternative Option 37 - Southtown Road tie in to the west (Single Carriageway two lane low level bridge with
traffic signal junctions to the west and the east at South Denes Road).

A summary of further appraisal work undertaken for options 32, 33 and 37 are outlined in the following sections.
This included an environmental assessment as outlined in the Options Environmental Appraisal Report
(EOAR)28, summarised in Section 3.6.

Saturn Model Updates

Saturn Model outputs relating to overall journey times, distance travelled, queuing and total trips on the network
for morning, evening and inter peak periods for 2030 are summarised in Table 3.3.

The results show that Option 32 has a marginal benefit overall in respect of the total distance travelled in the
modelled road network.

28 Mouchel. Great Yarmouth Third River Crossing Environmental Options Appraisal Report, 2017

WSP GREAT YARMOUTH THIRD RIVER CROSSING
August 2018 Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001
Page 40 of 327 Norfolk County Council



\\\I)

Table 3.3 - Do min- v Options 32, 33 and 37 (2030) forecast year

Period Scenario Total Distance Total Travel Time Total trips on the
Travelled (pcukm) (pcuhr) network (pcu*)
| AM | Do min | | |
Option 32 44920.6 1387.6 14809.5
Option 33 44988.9 1380.9 14809.5
Option 37 44857.4 1407.7 14809.5
IP Do min
Option 32 49019.8 1676.7 17208.2
Option 33 48129.3 1746.7 17208.2
Option 37 48271.5 1869.4 17208.2
PM Do min
Option 32 51424.8 1851.1 17401
Option 33 51484.5 1853.4 17401
Option 37 51490.1 2198.2 17401

*pcu: passenger car units

Queuing Lengths

3.5.5. Table 3.4 shows the predicted maximum queue lengths for the three options. All key indicators suggest that
Option 32 performs better than either Option 33 or 37.

Table 3.4 - 2023 Max queue (m) for Average Case Scenario and Worst-Case Scenario

ACS Option 32 | Option 33 | Option 37 WCS2023 | Option Option Option

2023 32 33 37
Western | 154 341 407 Western | 296 329 424

Side Side

Eastern 189 182 397 Eastern 245 249 445

Side Side

3.5.6.  Table 3.5 shows the forecast journey time and distance savings for 2023.

Table 3.5 - Forecast Journey Time and Distance Savings 2023

2023 Vehicles Total Distance | Reduction (m) | Total Journey | Reduction (s)
(m) Time (s)
" Do min 109,170 284,144,403 - ' 30,656,804 -
Option 32 109,267 277,221,279 6,923,124 29,375,070 1,281,734
Option 33 109,281 277,366,867 6,777,536 29,400,413 1,256,391
Option 37 109,246 276,572,017 7,572,386 30,231,789 425,016

3.5.7.  Table 3.6 shows the forecast journey times and distance savings for 2038.
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Table 3.6 - Forecast Journey Time and Distance Savings 2038

2038 Vehicles Total Distance | Reduction (m) | Total Journey | Reduction (s)
(m) Time (s)
" Do min 121,084 310,680,152 - 40219537 - |
Option 32 122,756 313,060,558 6,619,593 35,786,851 4,432,686
Option 33 122,738 312,980,112 6,700,039 35,872,101 4,347,436
Option 37 122,424 312,103,104 7,577,048 38,090,568 2,128,968
Cost

Table 3.7 outlines the predicted costs for each option.

Table 3.7 - Estimated Scheme Cost

Option Estimated Cost

32 | £96,538,000 |
33 £82,604,665.67
37 £61,513,841

ENVIRONMENTAL OPTIONS ASSESSMENT

The EOAR was prepared in 2017, to support the OBC. The primary objective of the appraisal was to assess the
impacts on the environment for options 32, 33 and 37.

The methodology adopted for the environmental impact appraisal was informed by the guidance provided in the
relevant chapters of TAG Unit A3 (WebTAG guidance for Environmental Impact Appraisals). Additionally, some
assessment of the potential environmental impact and effect of the options used guidance contained within the
Design Manual for Roads and Bridges (DMRB) Volume 11.

To inform the Environmental Impact Appraisal, desk based data gathering was undertaken for each of the
environmental disciplines, which include noise, air quality, greenhouse gases, landscape, townscape,
biodiversity, historic environment and the water environment. It is noted that contaminated land, human health
and population were not assessed within this report. A preliminary ecology survey was undertaken to inform the
scope of ecology surveys. Due to the absence of appropriate traffic data for the options, a proportionate air
quality and noise assessment was undertaken to inform the appraisal. This comprises a qualitative analysis of
the likely effects using available information, such as potential number of sensitive receptors (e.g. properties
and sensitive areas).

The findings of the assessments are summarised below. The appraisal scoped out the need for assessing
impacts on greenhouse gases as it was deemed that this would not present a material change on the
optioneering process. Given the urban nature of the Proposed Scheme, it was concluded that the townscape
sub discipline adequately considered the potential impacts in relation to the setting and that the landscape sub
discipline would not be directly relevant to the decision-making process. Accordingly, the landscape sub
discipline was scoped out of the overall appraisal.
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Noise:

3.6.5.  For all scheme options, there are 663 sensitive receptor buildings and no Noise Important areas within the 300m
study area.

3.6.6. The EOAR concluded, overall, receptors close to the all three options would experience an increase in noise as
a result of increased traffic flow. Option 37 was located marginally further away from sensitive receptors, and
therefore could be expected to result in the lowest impact of the proposed options.

Air Quality:

3.6.7.  The appraisal indicated that options 32 and 33 would have a greater number of potentially sensitive receptors
situated within 200m of their design footprint than option 37. Due to the predicted reduction in traffic on the
existing road links around the existing bridge, along with the absence of an AQMA in the vicinity, an overall
neutral local air quality impact was considered most likely for each option.

Townscape:

3.6.8.  The majority of townscape impacts were predicted to have a neutral effect for all options. The bridge in its
temporary open position, however, would be an evident feature of Great Yarmouth’s contextual townscape as
a skyline feature. The assessment concluded that this would not fundamentally change the associated character
of the river corridor, or how the town is perceived in context with its surrounding landscape.

Biodiversity:

3.6.9.  All options passed through several areas of habitat that are suitable for breeding birds, as well as several
buildings which may have suitable bat roosts within them that could be affected. The appraisal determined that,
once suitable mitigation has been implemented, the effect of all options on biodiversity should not exceed slight
adverse.

Historic Environment:

3.6.10. The EOAR deemed that all options would have a moderate adverse effect upon the setting of two listed buildings
due to their proximity to the options. Additionally, the construction of all options would have a major adverse
effect upon any unknown sub-surface archaeological remains.

Water Environment:

3.6.11. All three of the options were located entirely within floodplain cited as Flood Zone 3, and were deemed to be a
significant adverse effect upon the water environment as a result of impacts to the floodplain. However, no
effects upon the permeability of surrounding land and aquifer recharge were anticipated. The overall effect of all
options on the water environment was deemed to be moderate adverse.

SUMMARY OF ENVIRONMENTAL OPTIONS ASSESSMENT REPORT
3.6.12. Table 3.8 provides a summary of the potential environmental impacts of each option.

Table 3.8 - Summary of Environmental Appraisal

Environmental Option 32 Option 33 Option 37

Discipline
' Noise* NIA NIA N/A

Air Quality* N/A N/A N/A

Greenhouse gases Scoped Out Scoped Out Scoped Out

Landscape Scoped Out Scoped Out Scoped Out
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Environmental Option 32 Option 33 Option 37
Discipline

| Townscape | Neutral | Neutral | Neutral
Historic Environment Moderate Adverse Moderate Adverse Moderate Adverse
Biodiversity Slight Adverse Slight Adverse Slight Adverse
Water Environment Moderate Adverse Moderate Adverse Moderate Adverse

*A WebTAG impact assessment had not been undertaken at this stage of the appraisal process for noise
and air quality as the options are at the same crossing point, making the outcome of a distributional impact
immaterial to the optioneering process..

3.7 CONCLUSION OF THE OPTIONS SELECTION PROCESS

3.7.1. Considering the finding of the Option Selection process and the EOAR, Option 32 was chosen as the Preferred
Option for the scheme. The results showed that Option 32 was forecast to provide the greatest potential benefit
in terms of total travel distance and time saved across the modelled road network. In addition, Option 32 was
also forecast to present the best operational performance at the junctions adjacent to the bridge, with the lowest
levels of queueing and most efficient dissipation of these queues once the bridge re-opens for vehicular traffic.
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4 CONSULTATION
4.1 CONSULTATION TO DATE
INFORMAL CONSULTATION
4.1.1.  The Applicant has been undertaking consultations on The Proposed Scheme since 2009.
4.1.2.  The most recent consultations have followed a three-stage process, as discussed in the Applicant’'s Statement
of Community Consultation and summarised below:
Stage 1 (November 2016 — January 2017)
= |nitial engagement, non-statutory consultation
The purpose of this stage was to invite and assess views on congestion within Great Yarmouth and the
surrounding area, to share emerging proposals and to understand the level of support for the Proposed
Scheme.
= Nearly 500 individuals responded?®: including local residents and business representatives. Responses
were as follows:
— 71% of respondents said traffic congestion in Great Yarmouth was either a serious or very serious
issue;
— 79% either strongly agreed or agreed that the third river crossing would make their journey times
shorter;
— 80% either strongly agreed or agreed that congestion would be greatly reduced by a new river
crossing; and
— 81% said they would be very likely or likely to use a third river crossing.
Stage 2 (September 2017 — October 2017)
= Scheme development, non-statutory consultation
The purpose of this stage was to invite and assess views on the Proposed Scheme development work so
far.
=  The consultation responses showed an overall support for the scheme, with the majority of respondents
saying that:
— congestion in Great Yarmouth is either a serious or a very serious issue;
— the Third River Crossing would make their journey times shorter; or
— congestion would be greatly reduced by the new crossing.
4.1.3.  As part of this process, the Applicant undertook non- statutory consultation in advance of preparation of the EIA

Scoping Report®. This was based upon information presented in the Outline Business Case and Options
Assessment Report. Stage 2 consultation responses were received from Historic England, Natural England, the

29 https://www.norfolk.gov.uk/roads-and-transport/major-projects-and-improvement-plans/great-yarmouth/third-river-
crossing/public-consultation-on-third-river-crossing (accessed 20/07/2018)
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Broads Authority and the Environment Agency (EA) in October and November 2017, ahead of undertaking EIA
Scoping. These consultation responses are presented in Appendix 4A.

Stage 3 (Planned for August 2018 — October 2018)

= Statutory pre-application consultation
The purpose of this stage will be to provide updated details on the Proposed Scheme and to invite and
assess views on it, before an application for a DCO is submitted.

Stages 1 and 2 allowed the Applicant to take into account the comments from local people and other parties,
allowing for development of the proposals. Stage 3 will inform further refinements of these proposals, prior to
DCO application submission, and will welcome comments from anyone wishing to express a view. The
Applicant, in its Statement of Community Consultation, states that Stage 3 will specifically seek views on:

= the principle of, need for and design of the Proposed Scheme (including alternative ways of meeting the
need);

= detailed proposals for the Proposed Scheme including bridge alignment, junction layouts, works on existing
roads and side roads, and design details;

= preliminary environmental information relating to the construction, operation and maintenance of the
Proposed Scheme (provided by the PEIR and the non-technical summary);

= potential impacts of the Proposed Scheme on traffic (and possible mitigation measures); and

= potential impacts of the Proposed Scheme on port related activities and river vessel movements.
EIA SCOPING

The following organisations were consulted by Applicant when preparing the EIA Scoping Report®.

=  Planning Inspectorate;

= NCC Planning Department;

= NCC Archaeological Officer;

= NCC Landscape Officer;

= NCC County Ecologist;

= Marine Management Organisation (MMO);
= Historic England,;

= Environment Agency;

= Peel Ports; and

= Highways England.
The following organisations have provided responses to the EIA Scoping Report®:

= Anglian Water Services Limited;
= Environment Agency;

= ESP Gas Group Limited;

= Forestry Commission;

= Fulcrum Pipelines Limited;

= Great Yarmouth Port Authority;
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= Harlaxton Energy Networks Limited;

= Health & Safety Executive;

= Marine Management Organisation;

= Maritime and Coastguard Agency;

= National Grid;

= Natural England,

= Norfolk County Council;

= Public Health England;

= Royal Mail;

= South Norfolk Council;

= Trinity House;

=  Waveney Lower Yare & Lothing and Internal Drainage Board;

= Historic England; and

= Great Yarmouth Borough Council.

These scoping responses are provided within in Appendix 2 of the Scoping Opinion®. Responses from Historic
England and Great Yarmouth Borough Council were received after the statutory deadline and were therefore

not include within the Scoping Opinion®. Nevertheless, the scoping responses have also been published on the
Planning Inspectorates website alongside the Scoping Opinion®.

STATUTORY PRE-APPLICATION CONSULTATION AND PUBLICITY

Part 5, Chapter 2 of the Planning Act requires an applicant for a DCO to undertake consultation and publicity
prior to submitting their application. Accordingly, between August and October 2018, the Applicant will undertake
the following in accordance with the requirements of the Planning Act and the EIA regulations.

(i) Section 42 consultation with prescribed consultees, specified local authorities and those with specified
interests in the land (the first two categories are also the “consultation bodies” for the purposes of the EIA
Regulations);

(i) Section 47 consultation with the local community in accordance with the Applicant’s Statement of
Community Consultation. As required by Regulation 12(1) of the EIA Regulations, the statement explains
how the Applicant will publicise and consult on the PEIR; and

(iiiy Section 48 publicity (by notice) of the proposed application for a DCO. A copy of the notice will be sent to
prescribed bodies in accordance with Regulation 13(1) of the EIA Regulations.

Before a DCO application is accepted, the SoS must be satisfied that the applicant has complied with the
requirements of Part 5 Chapter 2 of the Planning Act. The pre-application consultation and publicity is thus a
key part of the process of seeking a DCO.

The Applicant will take into account representations received in response to the pre-application consultation and
publicity in refining and resolving the Proposed Scheme, and in preparing the Environmental Statement required
to accompany the application for a DCO.

The PEIR and accompanying non-technical summary will be sent (in electronic form) to all persons consulted
under section 42. Paper copies will be provided on request and the documents will also be available to view on
the Applicant’s website. The PEIR and accompanying non-technical summary will also be available at Public
Exhibitions being held. These will provide an opportunity for the public to view and comment on the scheme
proposals, including the PEIR.
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ASSESSMENT APPROACH

5.1

51.1.

5.2

5.2.1.

5.2.2.

5.2.3.

5.3

5.3.1.

INTRODUCTION

This chapter presents the overarching approach to be applied to the PEI. EIA is a process that identifies the
likely significant environmental effects of a proposed development. It ensures that effects are properly
considered as part of the design development process and that adverse effects are adequately mitigated. EIA
assists in decision-making so that environmental factors can be given due weight. EIA also helps the Applicant
to avoid, minimise and compensate for adverse environmental effects. EIA provides an opportunity for iterative
feedback throughout the design process providing a mechanism to take into account environmental effects
within the design process. The results of the PEI and responses to it will inform the Environmental Statement
(ES) that will be submitted with the DCO application.

LEGISLATION AND GUIDANCE

Regulation 14 (2) of the EIA Regulations sets out the content which the ES must, as a minimum, include. The
overarching purpose of the EIA process is to identify, describe and assess the direct and indirect significant
effects of the proposed development (including operational effects) on the aspects of the environment specified
in Regulation 5(2)(a) to (e).

In this context PEI has a distinct limited role, being designed to facilitate later stages of the EIA process.
Regulation 12(2) defines the PEI as being such information as is referred to in Regulation 14(2) as is reasonably
required for the consultation bodies to develop an informed view of the likely significant effects of the Proposed
Scheme (which in turn will facilitate the preparation of the ES). It is also relevant to note that PEI is required to
be prepared at the pre-application stage alongside statutory consultation and publicity: a stage when, as is
necessary for the consultation to have substantive value, the design and other details of the Proposed Scheme
have not been fully resolved. This in turn limits the finality and detail which can be achieved in identification and
assessment of effects in the PEI. It follows that whilst the present PEIR generally follows the anticipated format
and structure of the ES, it is not (and is not required to function as) a draft ES.

In addition, the Design Manual for Roads and Bridges (DMRB) provides guidance for all aspects of the
planning, design and assessment of major road schemes. The guidance in Volume 11 specifically addresses
environmental assessment and identifies impacts and effects, which can be anticipated where a major road
scheme is being introduced into the environment, although it is acknowledged that the DMRB predates the
current EIA Regulations. The guidance has been used, where relevant to assist the assessment team in
establishing which impacts and effects could potentially occur, and the specific nature of them for the Proposed
Scheme. Where it is concluded that assessment is required, there is a description of the assessment considered
appropriate and methods of assessment which are to be adopted.

ASSESSING THE EXISTING BASELINE

Environmental effects are described in the PEIR in terms of the extent of predicted change to the baseline
condition. The baseline is generally taken to be the environmental conditions that are prevalent at the time that
the assessment and supporting survey works are undertaken. Baseline environmental conditions, have been
identified through:

= desk-based review of existing and available data; or

= 0n site surveys, intrusive investigations and modelling where considered necessary.

30 Highways England. Design Manual for Roads and Bridges. Volume 11. Available here.
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For each environmental aspect topic, the EIA will clearly define (i) sources of information; (ii) limitations
pertaining to the baseline information or to the collation process

For some aspect topics it is appropriate to consider the future baseline associated with the Proposed Scheme,
such as Traffic and Transport, Air Quality and Acoustics. This is determined by modelling the predicted future
conditions, with and without the Proposed Scheme. These methods are described further within the individual
aspect chapters.

During the EIA process, each environmental aspect topic has prepared a baseline section for the PEIR. Each
aspect topic will determine relevant resources and sensitive receptors. These can include (but are not limited
to) (i) sensitive ecological receptors; (ii) conservation and landscape designations (iii) structures or artefacts of
heritage/archaeological value; (iv) watercourses; (v) people (vi) residential dwellings, (vii) places of
employment; and (viii) other community facilities, such as education facilities, care homes, hospitals, places of
worship.

The baseline sections will be updated throughout the EIA process, as new information emerges in line with the
emerging design, emerging survey results, and through the consultation processes.

The ES will therefore have the objective of identifying and assessing which potential effects of the Proposed
Scheme on the environment are likely to be significant, both positive and negative and, irrespective of duration.
Direct effects will be assessed, together with (where relevant) indirect, secondary, cumulative and transboundary

effects. Where possible, effects will be assessed quantitatively and mitigating measures and features will be
considered.

DETERMINING STUDY AREA

Each environmental aspect topic will be responsible for defining the study area for their impact assessments.
The study area will vary for each discipline and is driven by the nature of the existing environmental baseline. It
is recognised that some effects only impact on a defined area whereas other effects are more widespread.
The spatial scope for the EIA includes (but is not limited to):

= the footprint of the proposed works including areas required for construction, enabling works and mitigation;

= the footprint of the traffic model where traffic flows are used for the transport assessment, air quality air
quality assessment and noise assessments;

= the presence of European conservation designations; a wider study area of 3km has been applied to fully
assess the effects upon these designations;

= the manner in which effects are likely to be propagated (effects of flooding and sediment transport could
extend far beyond the Proposed Scheme Boundary);

TIMING AND DURATION OF WORKS

The EIA will consider the timing of the effects as well as the duration over which likely significant effects may
occur. It will address effects arising from the construction, temporary and permanent land take and operation of
the scheme as follows:

= Construction effects that may arise directly from construction activities (e.g. piling) and from the temporary
use of land (e.g. construction sites), or from associated changes in traffic movements (e.g. diversions); and

= operational effects that may arise from the new infrastructure and traffic flows.
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For the purposes of the EIA, the base year for assessments is given as 2018, with an opening year of 2023. The
temporal scope may vary for specific disciplines but will generally extend from commencement of construction
works to 15 years after the opening of the Proposed Scheme.

DETERMINING EFFECT SIGNIFICANCE

The ES will have the objective of identifying and assessing which potential effects of the Proposed Scheme on
the environment are likely to be significant, both beneficial and adverse and irrespective of duration. Direct
effects will be assessed, together with (where relevant) indirect, secondary, cumulative and transboundary
effects (as states in Section 1.4, screening has been undertaken by the Planning Inspectorate on behalf of the
SoS and concluded that the proposed scheme was unlikely to have a significant effect either alone or
cumulatively on the environment in another EEA state). Where possible, effects will be assessed quantitatively
and mitigating measures and features will be considered.

The significance of effects will be assessed within the ES using the following criteria as appropriate to the effect
concerned:

= international, national and local standards;

= sensitivity of receiving environment;

= reversibility and duration of effect;

= inter-relationship between effects and cumulative effects; and

= the results of the consultations.

The significance of effects reflects the professional judgement of the technical specialist as to (i) the value or
sensitivity of the affected receptor(s); and (ii) the nature and magnitude of the predicted changes.

It is proposed that the methodology and criteria used for the EIA be based upon the approach published in
Volume 11, Section 2, Part 5 of the DMRB (HA 205/08)3!, updated as necessary to take account of the 2017
EIA Regulations. Where individual topics depart from this approach, the alternative methodologies and
terminology will be provided within the relevant chapter.

Environmental value/sensitivity and impact magnitude detailed within HA 205/083! are reproduced in Table 5.1
- Environmental Value (or Sensitivity) and Typical Descriptors and Table 5.2 - Magnitude of Impact and Typical
Descriptors respectively.

Table 5.1 - Environmental Value (or Sensitivity) and Typical Descriptors

Value Typical Description

(sensitivity)

Very High Very high importance and rarity, international scale and very limited potential for
substitution.

High High importance and rarity, national scale, and limited potential for substitution.

Medium High or medium importance and rarity, regional scale, limited potential for substitution.

Low (or lower) Low or medium importance and rarity, local scale.

Negligible Very low importance and rarity, local scale.

31 Highways England. Design Manual for Roads and Bridges. Volume 11. Available here
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Table 5.2 - Magnitude of Impact and Typical Descriptors

Magnitude of Typical criteria descriptors

impact

Major Loss of resource and/or quality and integrity of resource; severe damage to key
characteristics, features or elements (Adverse).
Large scale or major improvement of resource quality; extensive restoration or
enhancement; major improvement of attribute quality (Beneficial).

Moderate Loss of resource, but not adversely affecting the integrity; partial loss of/damage to key
characteristics, features or elements (Adverse).
Benefit to, or addition of, key characteristics, features or elements; improvement of
attribute quality (Beneficial).

Minor Some measurable change in attributes, quality or vulnerability; minor loss of, or alteration
to, one (maybe more) key characteristics, features or elements (Adverse).
Minor benefit to, or addition of, one (maybe more) key characteristics, features or
elements; some beneficial impact on attribute or a reduced risk of negative impact
occurring (Beneficial).

Negligible Very minor loss or detrimental alteration to one or more characteristics, features or
elements (Adverse).
Very minor benefit to or positive addition of one or more characteristics, features or
elements (Beneficial).

No Change No change as a result of the proposed scheme

Using the level of sensitivity (value) and the magnitude of an impact, the significance of an effect can be
determined using the Significance Matrix presented in Table 5.3. Using this approach, it is possible that a major
adverse impact on a feature or site of low sensitivity will be of lesser significance than the same magnitude of
impact on a feature or site of high sensitivity. Unless otherwise stated in the individual assessment, effects
deemed to be of moderate, large or very large significance are deemed to be significant effects.

Table 5.3 presents the matrix, upon which the significance of effects will be determined. A description of the
significance levels is presented in Table 5.4. Both tables are based upon the significance matrix and significance
descriptions published by the DMRB in HA 205/0831.

Table 5.3 - Significance of Effect Matrix

Moderate or Large or Very

} Very High Neutral Slight Large Large Very Large
£ :
= 3 . Slight or Moderate or Large or Very
@ 2 hemiE =g Moderate Large Large
Qo
N
< = | Medium Neutral Neutral or Slight Moderate Moderate or
o Slight Large
S
c g
@ Neutral or Neutral or . Slight or
S O hemie Slight Slight Sl Moderate
Q.
£ . Neutral or Neutral or .
Negligible Neutral Neutral Slight Slight Slight
No change Negligible Minor Moderate Major
Magnitude of impact
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Table 5.4 - Descriptors of the Significance of Effect Categories

Significance Typical descriptors of effect
Category

Very Large Only adverse effects are normally assigned this level of significance. They represent key
factors in the decision-making process. These effects are generally, but not exclusively,
associated with sites or features of international, national or regional importance that are
likely to suffer a most damaging impact and loss of resource integrity. However, a major
change in a site or feature of local importance may also enter this category.

Large These beneficial or adverse effects are considered to be very important considerations
and are likely to be material in the decision-making process.

Moderate These beneficial or adverse effects may be important, but are not likely to be key
decision-making factors. The cumulative effects of such factors may influence decision-
making if they lead to an increase in the overall adverse effect on a particular resource or
receptor.

Slight These beneficial or adverse effects may be raised as local factors. They are unlikely to be
critical in the decision-making process, but are important in enhancing the subsequent
design of the Proposed Schemet.

Neutral No effects or those that are beneath levels of perception, within normal bounds of
variation or within the margin of forecasting error.

MITIGATION AND RESIDUAL EFFECTS

The ES will evaluate the measures required to avoid, minimise or offset the significant adverse effects of the
Proposed Scheme. As previously stated, this will include engagement with the designers throughout the
design process. This process of iterative feedback will promote effective mitigation design and will help
reduce significant environmental effects to a practicable minimum.

Where significant effects are identified as part of the EIA, mitigation measures will be proposed to avoid or
reduce these effects. Where measures are integral to the design and the applicant has committed to their
implementation, mitigation will be termed “embedded mitigation”.

Where significant effects remain after application of mitigation, they are termed residual effects. The
significance of residual effects will be assessed within the ES.
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AIR QUALITY

6.1

6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.5.

6.1.6.

6.1.7.

6.1.8.

INTRODUCTION

This chapter of the PEIR provides preliminary information as it relates to the Proposed Scheme to date and to
data currently available and gathered at this point of the assessment process.

The level of air pollution adjacent to roads and within urbanised areas is typically a function of vehicle emissions.
Emissions of nitrogen oxides (NOx, including nitrogen dioxide, NO2) and particulate matter (PM1o and PM2.5)3?
from vehicles are of greatest concern with respect to human health. Concentrations of these pollutants are

subject to air quality standards, established by UK legislation3? for the protection of human health.

There is the potential for impacts to regional emissions, including those of NOx, PM1o and carbon dioxide (CO2),
as a result of changes to vehicle flow characteristics across the roads affected by the Proposed Scheme.

The air quality impact assessment will also consider potential air quality impacts associated with emissions
relating to the construction phase of the Proposed Scheme, with a focus on construction dust emissions. Where
applicable, this chapter outlines the appropriate mitigation measures that are required to negate and/or minimise
potentially significant air quality effects.

It is supported by Figure 6.1 to 6.3 and Appendices 6A to 6B.
STUDY AREAS

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 Proposed Scheme Boundary as specified in step one of the guidance on the assessment of dust
from demolition and construction from the Institute of Air Quality Management (IAQM)34, as shown in Figure 6.1.
Included in the redline boundary is large vessel waiting facility has been designated for vessels to wait in should
the bridge be closed in an emergency or inoperable, when further information on the design is available the
waiting facility will be considered in an updated construction assessment to be presented within the ES.

The local air quality assessment study area is dependent on traffic data and is yet to be defined. The study area
will encompass sensitive receptors identified within 200m of roads that will be affected by the implementation of
the Proposed Scheme (the Operational Study Area), with reference to the criteria given by the Design Manual
for Roads and Bridges (DMRB, HA207/07)3. The assessment will focus on predicted changes in concentrations
of NO2, PM1o and PMz5 at those receptor locations that are immediately adjacent to the affected road network
and junctions included in the study area, where the effects of changes in vehicle emissions associated with the
Proposed Scheme would likely be highest.

The final selection of sensitive receptors to be included in the Operational Study Area will be determined once
the affected road network is known. This will be confirmed within the ES. However, based on the traffic model
network identified by the Proposed Scheme Transport Planner, Figure 6.2 presents the property locations that
are considered to represent receptors most susceptible to changes in vehicle emissions. Further information on
the definition of an affected road is given in Paragraph 6.3.18.

32 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.

33 HMSO, 2010, Air Quality Standards Regulations 2016.

34 |nstitute of Air Quality Management (IAQM) (2014) Assessment of Dust from Construction and Demolition, IAQM

35 Highways Agency (2007) Design Manual for Roads and Bridges HA 207/07, Volume 11, Section 3, Part 1 Air Quality
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The regional emissions assessment study area will include affected roads as defined by the criteria given in the
Design Manual for Roads and Bridges (DMRB, HA207/07)%. The assessment will consider the changes in
emissions of NOx, PM1o, PM25s and CO: as a result of operation of the Proposed Scheme. Further information
on the criteria defining affected roads for regional assessment is given in Paragraph 6.3.30.

LIMITATIONS

The information contained herein is intended to inform consultation responses at this stage. A more detailed
assessment of likely significant impacts as a result of the Proposed Scheme on identified sensitive receptors
will be undertaken at subsequent stages to inform the ES.

Any gaps in information identified at this PEIR stage will be considered and addressed along with specific
mitigation measures as part of the assessments for production of the ES.

DIRECTIVES, STATUTES AND RELEVANT POLICIES

The following Directives and Regulations have informed the conduct of the assessments.

DIRECTIVES

European Ambient Air Quality Directive 2008

The 2008 Ambient Air Quality Directive (2008/50/EC as amended by Directive 2015/1480/EC))3 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 NO2
and particulates (PMio & PMzs).

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. PM1o) have more than one limit value covering different averaging times.

LEGISLATION

Air Quality Standards Requlations (England)

In relation to England the 2008 Directive was transposed into domestic law by 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 SoS 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).

Under the 2017 Air Quality Plan®7, certain local authorities are required under the Environment Act to undertake
feasibility studies to identify options to deliver compliance with EU limit values. Great Yarmouth Borough Council
was not included in the list of authorities required to do this.

The Environmental Protection Act 1990

36 The European Parliament and the Council of the European Union (2008). Ambient Air Quality Directive (2008/50/EEC)
37 Air Quality Plan for Nitrogen Dioxide (NO?) in the UK 2017. Policy Paper
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The Environmental Protection Act (EPA) (Section 79, Chapter 43, Part Il - Statutory Nuisance and Inspections),
contains a definition of what constitutes a 'statutory nuisance' and places a duty on Local Authorities to detect
any such nuisances within their area. Dust, steam, odour, or other effluvia arising from construction works,
together with smoke, fumes, and gasses emitted from premises could amount to a statutory nuisance if
‘prejudicial to health or a nuisance’.

POLICY AND GUIDANCE

National Policy Statement for National Networks

NPS NN 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 SoS.

The NPS NN Chapter 5, Generic Impacts, Air Quality 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.” The ES should describe;

= ‘existing air quality levels’;

= ‘forecasts of air quality at the time of opening, assuming that the Proposed Scheme is not built (the future
baseline) and taking account of the impact of the Proposed Scheme’; and

= ‘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’.

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.

In addition to information on the likely significant effects of a project in relation to EIA, the SoS 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 Directive3®® This will be included in the ES.

National Policy Statement for Ports

The Ports NPS 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.

Local Air Quality Management

Under Part IV of the Environment Act 19958, 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 200732 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

38 HMSO (1995) Environment Act 1995
3% Department for Environment, Food and Rural Affairs (Defra) (2007) The Air Quality Strategy for England, Scotland, Wales and Northern
Ireland, London: HMSO
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environment. An objective is the target date on which exceedances of a standard must not exceed a prescribed
number.

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 or
objectives are not being met (or will not be within a specified period). Local authorities are then required to
prepare assessments and action plans, and the SoS has default powers.

Relevant UK Air Quality Objectives and EU Limit Values

The national air quality objectives and European Directive limit values that the UK must comply with, specifically
for traffic-related pollutants NO2, PM1o, and PMzs, are presented in Table 6.1 - National (England) air quality
objectives and European Directive limit values. 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 NOy, the objective and limit value is set for the protection of ecosystems
and vegetation.

Table 6.1 - National (England) air quality objectives and European Directive limit values

Pollutant Objective/ Limit Value Concentration | Date to be achieved by:
Concentration Measured As |
UK Air Quality | EU Ambient
Strategy Air Quality
Objective Directive
Nitrogen 200 pg/m? not to be exceeded 1-hour mean 31.12.2005 01.01.2010
Dioxide (NO2) | more than 18 times a year
40 pg/ms3 Annual mean 31.12.2005 01.01.2010
Particulate 40 pg/m3 Annual mean 31.12.2004 01.01.2005
Matter (PM10)
50 ug/m3 not to be exceeded 24-hour mean 31.12.2004 01.01.2005
more than 35 times a year
Particulate 25 pg/ms3 Annual mean 2020 01.01.2015
Matter
(PM2.5)
Nitrogen 30 pg/ms3 Annual mean 31.12.2000 19.07.2001
oxides (NOx)*
*For the protection of ecosystems and vegetation
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United Nations Economic Commission for Europe Critical Loads

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™©.

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 Proposed
Scheme.

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

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. Where relevant the criteria provided in the following guidance
will be applied to the ES.

= Design Manual for Roads and Bridges (DMRB) HA207/07 Air Quality*!

= |nstitute of Air Quality Management (IAQM) Land Use Planning and Development Control Planning for Air
Quiality (2017)%2.

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

Highways England IAN 175/13%3 provides advice on conducting risk assessment related to compliance with the
EU Directive on ambient air quality. The IAN is withdrawn pending the issue of new guidance; however, the
compliance risk assessment for the Proposed Scheme will be conducted following the methodology of IAN
175/13 in the absence of updated guidance.

ASSESSMENT METHODOLOGY

The PEIR assessment considers the available data at the time of writing, information on the baseline air quality
and scheme specific air quality monitoring data within the area covered by the traffic modelling for environmental
disciplines are presented. The policy and guidance appropriate to the assessment of the impact of the scheme
upon local and regional air quality is discussed and a preliminary assessment of construction phase dust
emissions and the associated potential local air quality impacts based upon the construction and demolition
information currently available is presented in detail in Appendix 6A; this assessment will be updated within the
ES. The approach to be the Operational Air Quality Assessment is discussed; the Operational Air Quality
Assessment, Regional Air Quality Assessment and assessment of implications for compliance with the EU
Ambient Air Quality Directive as a result of the operation of the scheme will be presented in the ES.

40 Atmospheric Pollutant Information System (APIS) http://www.apis.ac.uk/overview/issues/overview_Cloadslevels.htm#_Toc279788050
as accessed 25/05/18

41 Highways Agency 2007. Design Manual for Roads and Bridges Volume 11, Section 3, Part 1 Air Quality

42 Institute of Air Quality Management 2015. Guidance on land-use planning and development control: Planning for Air Quality.

43 Highways Agency 2013. Updated air quality advice on risk assessment related to compliance with the EU Directive on ambient air
quality and on the production of Scheme Air Quality Action Plans for user of DMRB Volume 11, Section 3, Part 1 ‘Air Quality’.
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BASELINE ENVIRONMENT

The 2017 Air Quality Annual Status Report (ASR)** published by Great Yarmouth Borough Council was
reviewed to establish baseline air quality conditions within the likely Operational Study Area based upon the
area that has been included in traffic modelling, the Operational Study Area will be defined in the ES. The ASR
provides the annual mean NO2 monitored levels at a number of monitoring sites relevant to the Proposed
Scheme location. In addition, a scheme specific baseline NO2 monitoring survey was completed between August
2017 and January 2018 to inform the review of existing conditions.

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?s. Background concentrations for
2018 and 2023 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 Proposed Scheme and surrounding area.

CONSTRUCTION PHASE ASSESSMENT

The assessment of local air quality impacts due to the release of fugitive dust, including particulates, during the
construction phase will be undertaken in accordance with the methodology detailed in the Institute of Air Quality
Management (IAQM) guidance?4, with reference to DMRB HA207/07. Full details of the construction assessment
methodology are provided in Appendix 6A.

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. 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.

Specific information on traffic management measures, the exact location of construction site entrances, and the
number of vehicle movement’s related construction were not available at the time of assessment. The availability
of this information will be revisited in the ES and, where applicable, this will be incorporated into the construction
phase assessment.

The construction phase air quality assessment 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:
= Demolition;

= Earthworks;

= Construction; and

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

Dust impacts associated with annoyance due to soiling will be assessed, in addition to potential human health
effects due to an increase in exposure to PMioand PMzs, and potential harm to identified ecological receptors.

Factors including the scale and nature of the activity, in addition to the sensitivity of the area will be considered
when assessing the risk of impacts which are determined prior to assigning mitigation measures.

44 Great Yarmouth Borough Council (2017). 2017 Air Quality Annual Status Report (ASR).
45 Defra (2017).UK Air Background Mapping data for local authorities, 2015 based background maps available at https://uk-
air.defra.gov.uk/data/lagm-background-maps?year=2015, as accessed 28/05/18.
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The Construction Study Area has been defined by the location of sensitive receptors identified within 350m of
the Proposed Scheme alignment; 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 the
IAQM guidance on the assessment of dust from demolition and construction.

The demolition element of the construction phase assessment will be prepared once the finalised extent of the
existing structures to be removed is known. The volume of material being demolished and the nature of the
material is key to making an assessment of the potential risk of dust emissions from demolition activities. The
findings of the assessment will be incorporated as a component of step two of the assessment as detailed in
Appendix 6A, paragraph 6.3.7. Based upon preliminary information on demolition, a risk rating of high has been
applied.

The outcomes of the construction phase assessment are used to define appropriate mitigation measures that
should be implemented through the full Construction Environmental Management Plan (CEMP), which the
contractor will be required to work to and will be commensurate to the scale and duration of the activities. The
potential for significant effects with respect to both fugitive dust and exhaust emissions will be assessed with the
assumption that the recommended mitigation measures are in place during construction.

Significance Criteria

The significance of any dust emissions from the construction of the Proposed Scheme is assessed in
accordance with guidance provided by the 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 to reduce
the possibility of adverse effects from the construction phase of the project and, as such, does not identify
specific assessment significance criteria.

The IAQM guidance states 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 that “it is anticipated that with the implementation of effective site-specific mitigation measures
the environmental effect will not be significant in most cases”.

OPERATION PHASE ASSESSMENT

The assessment of local air quality and regional emissions impacts associated with operation of the Proposed
Scheme will be 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 will focus on the following scenarios, for which traffic data will be provided to
facilitate atmospheric dispersion modelling of vehicle emissions:

= Base year (2018)
= Opening year (2023) without Proposed Scheme (Do Minimum); and
= Opening year (2023) with Proposed Scheme (Do Something).

46 Defra 2016. Local Air Quality Management Technical Guidance TG(16).
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Screening of the Do Minimum and Do Something traffic data will be completed to identify affected road links that
adhere to the following criteria as provided by DMRB HA207/073:

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

= Daily traffic flows will change by 1,000 AADT or more; or

= Heavy Duty Vehicle (HDV) flows will change by 200 AADT or more; or

= Daily average speed will change by 10 km/hr or more; or

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

Based on the advice of the project Transport Planning consultant on the likely traffic flow changes as a result of
the Proposed Scheme and the changes in road alignment proposed as part of the Proposed Scheme design, a

detailed assessment of local air quality is warranted, with reference to the respective DMRB traffic screening
criteria.

Emissions inventory databases for each pollutant (NOx, PM1o, PM2.5) will be developed for all three of the above
scenarios using Defra’s latest emission factor toolkit4? (currently EFT v8.0.1), which accounts for vehicle flow

characteristics, such as:

= Link flow volumes as annual average daily traffic (AADT);

= Link average speed (km/hr);

= Vehicle breakdown (e.g. percentage HDVS); and

= Link length.

Each scenario emissions database will be 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 will utilise hourly sequential meteorological data from the most representative observation site within
proximity to the Proposed Scheme.

The base year dispersion model results will be verified with reference to Defra’s technical air quality guidance?®.
Model verification requires analysis of model outputs versus monitored data for equivalent locations within the
study area. Therefore, the results of a scheme-specific baseline air quality monitoring (see Paragraph 6.4.8) will
be used facilitate verification.

Sensitive Receptor Identification

There is the potential for vehicle emissions to impact local concentrations of air pollutants at sensitive receptors
situated within the likely Operational Study Area. The finalised Operational Study Area, based upon the
screening of traffic data, will be defined in the ES.

According to DMRB HA207/073% 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 to identify
those located within 200m of the Proposed Scheme alignment and associated affected links.

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

= Residential dwellings;

47 Defra 2018. Emission Factors Toolkit available at https://lagm.defra.gov.uk/review-and-assessment/tools/emissions-factors-toolkit.html
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= Designated ecological sites;

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

= Schools.

The sensitive receptors most susceptible to changes in air quality as a result of the Proposed Scheme are likely
to be those situated closest to the identified affected roads within the study area.

Designated ecological sites (Ramsar, SPAs, SACs or SSSIs) will be assessed with reference to the DMRB
HA207/073 Annex F, which provides the relevant assessment procedure.

Significance Criteria

The results of the local air quality impact assessment will be evaluated with reference to IAQM Guidance. This
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 AQALSs are the annual mean NO2z, PM1o and PMz.s objectives. The incremental change at each
receptor is examined in the context of the total predicted annual mean concentration and its relationship with
the AQAL. This allows an impact descriptor to be assigned to each receptor, with the overall significance of the
effects of any impacts assigned by professional judgement.

Regional Emissions Assessment

The regional emissions assessment will focus on total annual mass emissions of NOx, PM1o, PM2.s, and carbon
dioxide (CO3) associated with the aforementioned opening-year scenarios, in addition to:

= Design year (2038) without the Proposed Scheme (Do Minimum); and

= Design year (2038) with the Proposed 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 HA207/073:

= A change of more than 10% in AADT; or

= A change of more than 10% to the number of heavy duty vehicles; or

= A change in daily average speed of more than 20 km/hr.

Traffic data for the identified affected road links in each scenario will be entered to Defra’s EFT v8, enabling the
calculation of total annual mass emissions of the respective vehicle exhaust species. This will allow the

magnitude of change of total mass emissions associated with the operation of the Proposed 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
Proposed Scheme are expected to be small within the context of national emissions. However, regional and
national emissions data published by the National Atmospheric Emissions Inventory (NAEI) will be utilised to
provide context to the predicted change in emissions during the operational phase of the Proposed Scheme.

Assessing Implications for UK Compliance with the EU Ambient Air Quality Directive

The Defra Pollution Climate Mapping (PCM) model is used to fulfil 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*2 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
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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 the assessment to be presented in the ES.

BASELINE ENVIRONMENT
LOCAL AIR QUALITY MANAGEMENT REVIEW

A review of the latest LAQM report published by GYBC*® confirms that there are no Air Quality Management
Area (AQMAS) declared within the District and with no requirement for GYBC to progress to a detailed
assessment of air quality for any pollutant.

LOCAL AIR QUALITY MONITORING

GYBC operated an automatic continuous air quality monitor at Gorleston to monitor levels of NO2 and PMuo
within Great Yarmouth until it was decommissioned in 2016. A continuous monitor was subsequently installed
at South Denes and is now operational, measuring concentrations of NO2, PM1o and PMzs. The Gorleston
continuous monitor was situated to the south of the Proposed Scheme to the west of the River Yare close to
Malthouse Lane approximately 410 m to the south west of the Proposed Scheme. The new South Denes monitor
is situated to the east of the River Yare close to Fenner Road, approximately 570 m to the south east of the
Proposed Scheme.

The annual mean PMz1o and NO2 concentrations at these locations, as presented in Table 6.2 - Local Authority
PM10 Automatic Monitoring Results and Table 6.3 - Local Authority NO2 Automatic Monitoring Results below,
demonstrate that there have not been any exceedances of the respective air quality objective’s (40 ug/m?) for
the period reviewed (2012-2016).

Table 6.2 - Local Authority PM10 Automatic Monitoring Results

Site ID Monitoring | Monitoring X,Y PMip Annual Mean Concentration
Type Site (ug/m3)
| 2012 | 2013 |2014 |2015 | 2016
CM1 Automatic Urban 652498,305600 | 19.9* | 20.7* | 16.6* | 16.8* | 15.5*
Gorleston Background
CM2 South | Automatic Urban 652983,305664 | Monitoring started December 2017, the
Denes Background average hourly measurement to date is
25.5 pug/m?
Annual mean objective 40

*Values represent annualised concentrations derived by GYBC as per Technical Guidance LAQM.TG16.

Table 6.3 - Local Authority NO» Automatic Monitoring Results

Site ID Monitoring | Monitoring | X,Y NO, Annual Mean Concentration (ug/m?3)
Type site 2012 | 2013 |2014 |2015 | 2016

CM1 Automatic Urban 652498,305600 | 18.8* | 18.2* | 17.1* 16.8* 14.5*

Gorleston Background

Cm2 Automatic Urban 652983,305664 | Monitoring started December 2017, the

South Background average hourly measurement to date is 13.9

Denes pg/ms3

48 Great Yarmouth Borough Council 2017. Air Quality Updating and Screening Assessment
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Annual mean objective 40

I
*Values represent annualised concentrations derived by GYBC as per Technical Guidance LAQM.TG16.

GYBC also operates a network of 15 passive NO: diffusion tubes located across 12 monitoring sites, adjacent
to roads that are likely to be affected by the Proposed Scheme, as detailed in Figure 6.3.

The annual mean NO:2 concentrations at these locations, as presented in Table 6.4 - Local Authority NO2
Diffusion Tube Monitoring Results below, demonstrate that there have not been any exceedances of the
respective air quality objective (40 pg/m?) for the period reviewed (2012-2016).

The maximum monitored annual mean concentrations recorded in 2016 were 33.2 ug/m?3 at a site located
adjacent to Bridge Road located to the west of the existing bascule bridge over the River Yare and 33.7 pg/m?
at a site located adjacent to South Quay on the approach to the existing Haven bridge.

Table 6.4 - Local Authority NO» Diffusion Tube Monitoring Results

Site | Site Type XY NO2 Annual Mean Concentration (ug/m?)
D 2012 2013 2014 2015 2016
| DT1 | Roadside 652053,308188 25.8 22.1 22.0 21.9 21.1
| DT2 | Roadside 652079,307828 24.8 24.0 241 22.5 21.2
| DT3a | Roadside 652104,307665 25.6 254 26.9 25.4 24.4
| DT3b | Roadside 652104,307665 27.7 N/A N/A N/A N/A
| DT5 | Roadside 652092,307419 38.8 37.5 37.8 37.4 33.2
| DT6 | Roadside 652520,306862 25.1 25.3 235 23.8 22.9
| DT7 | Roadside 652569,306537 26.4 25.8 25.6 24.4 22.2
| DT4 | Roadside 652611,306223 23.8 20.8 22.9 20.9 20.3
| DT8a | Urban Background 652492,305612 18.5 18.2 17.8 16.0 17.7
| DT8b | Urban Background 652492,305612 18.3 14.3 16.9 16.3 17.7
| DT8c | Urban Background 652492,305612 17.8 17.2 15.4 15.7 17.1
| DT9 | Roadside 652066,307874 20.0 20.2 18.7 19.9 18.5
| DT10 | Roadside 652326,307376 33.2 34.0 30.6 32.8 BN
| DT11 | Roadside 652490,307174 28.8 N/A N/A 31.6 27.4
'DT12  Roadside 651993,307370 N/A N/A N/A N/A 24.9
| Annual mean objective 40

2017 monitoring data has been provided by GYBC and will be included in the ES

SCHEME SPECIFIC MONITORING

Monitoring for NO2 has been undertaken at a number of locations in Great Yarmouth, as shown in Figure 6.3,
which were sited specifically in relation to the Proposed Scheme. The monitoring locations were agreed with
GYBC and the survey commenced in August 2017 and continued until January 2018. The annualised mean
monitoring data collected are summarised in Table 6.5 - Summary of Scheme Specific NO2 Diffusion Tube
Monitoring.
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6.4.8.  All monitored values are well below the respective annual mean NO: objective, with the highest concentrations
observed along Nottingham Way and St Peters Road (WSP12 and WSP7), a route running between Marine
Parade and South Quay, which is one of the approach roads to the existing crossing over the River Yare.

Table 6.5 - Summary of Scheme Specific NO; Diffusion Tube Monitoring

Site Location Description X Y Annualised mean NO
Concentration for 2017
(Hg/m?3)*

WSP1 ' Runham Rd 651935 308536 | 26.6
WSP2 School Rd 651964 | 308314 23.8
WSP3 Northgate Street 652340 | 308077 23.9
WSP4 Priory Gardens 652491 | 307941 20.3
WSP5 Nelson Rd/ N Jury St 652842 | 307991 25.7
WSP6 Nelson Rd/ N Trafalgar St 652850 | 307378 26.4
WSP7 Nelson Rd N/ St Peters Rd 652873 | 307074 30.8
WSP8 Queens Rd 652756 | 306572 22.3
WSP9 Admiralty Rd 652769 | 306047 21.3
WSP10 Sutton Rd 652658 | 306040 23.2
WSP11 Southgates Rd 652611 | 306229 22.2
WSP12 S Quay Nottingham Way 652468 | 307090 32.8
WSP13 Yarmouth Way 652459 | 307304 28.5
WSP14 Stonecutters Way 652178 | 307619 25.7
WSP15 Greyfriars Way 652371 | 307422 27.9
WSP16 Trafalgar College 651732 | 306714 26.2
WSP17 Gaton Hall Rd 651531 | 306309 22.2
WSP18 Vincent Close 651517 | 307179 23.2
WSP19 Mill Rd 651627 | 307643 14.5
WSP20 Bridge Rd 652016 | 307412 22.4
WSP21 Southtown Rd 652042 | 307298 18.4
WSP22 Station Rd 651865 | 306968 18.7
WSP23 Southtown Rd 2 652231 | 306856 23.6
WSP24 Boundary Rd 652373 | 306231 24.1
WSP25 Cromwell Rd 652386 | 306036 24.5
WSP26 Queen Anne’s Rd 652360 | 305868 19.6
WSP27 Queen Anne’s Rd 2 652166 | 305970 22.4
WSP28 Southtown Rd 3 652408 | 305818 29.4
WSP29 Manby Rd 652404 | 305357 21.8
WSP30 Burgh Rd 652309 | 305188 21.6
WSP31 Alpha Rd 652396 | 305674 18.7
WSP32 Al143 652071 | 304949 29.8
WSP33 Plane Rd 651959 | 304891 16.2

WSP GREAT YARMOUTH THIRD RIVER CROSSING

August 2018 Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001

Page 72 of 327 Norfolk County Council



6.4.9.

6.4.10.

6.4.11.

6.4.12.

\\\I)

Site Location Description X Y Annualised mean NO;
Concentration for 2017
(Hg/m3)*

WSP34 ' Lynn Grove 651514 | 304700 | 18.1
WSP35 Beccles Rd 651224 | 304384 19.6
WSP36 Baliol Rd 652306 | 304368 12.1
WSP37 Middleton Rd 652270 | 303862 18.2
WSP38 Brasenose Avenue 652278 | 302742 21.7
WSP39 Horsley Drive 651967 | 301967 10.7
WSP40 Cormorant Rd 650866 | 305188 15.4
WSP41 Norwich Lakenfields Colocation 623681 | 307013 13.1
Annual mean objective 40

*Concentrations have been bias adjusted and annualised based on data retrieved for 5 months of
monitoring. The 6th month of monitoring data was not analysed due to sample loss in transit to the
laboratory.

Scheme-specific monitoring of PM1o and PM2s was not undertaken as the monitoring data published by GYBC
(see Table 6.2 and Table 6.3) for years 2012-2016 demonstrated that urban background levels of PM1o have
remained consistently well below the respective annual mean objective. GYBC has recently commissioned a
new continuous air quality monitoring station at South Denes, which will provide additional measurements for
PMi1o and PMzs, the data from which could be incorporated into the model verification procedure for local air
quality assessment.

BACKGROUND POLLUTANT CONCENTRATIONS

Defra publishes modelled background air pollutant data for the UK, based on a 1 km2 grid*®, which 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
are available for year’s 2015 to 2030 inclusive.

Existing operations at the Peel Ports (PP) Port of Great Yarmouth generate funnel emissions and dust. The
funnel emissions are included within the Defra Local Air Quality Management (LAQM) background maps.

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, PM1o, PM25) based on the 1 km?
grids encompassing the Proposed Scheme and surrounding area are presented in Table 6.6.

49 Defra Background Mapping, UK Air available at https://uk-air.defra.gov.uk/data/lagm-background-maps?year=2015 as viewed on
29/05/18
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Table 6.6 - Defra Mapped Background Annual Mean Concentrations for Each Pollutant in Base (2018)
and Opening (2023) Years

Pollutant 2018 Background Concentration (ng/ms3) 2023 Background Concentration (pug/m?®)

Maximum Minimum Average Maximum Minimum Average
NO:2 15.2 7.2 9.1 13.0 6.2 7.9
NOx 21.2 9.4 12.1 17.9 8.1 10.4
PMao 18.6 10.4 13.4 18.2 10.1 13.1
PMz2s 141 7.1 9.0 13.7 6.8 8.7

The predicted current and future background concentrations presented in Table 6.6 are well below the respective
health —based annual mean objective concentrations for NO2 (40 pg/m3), PMio (40 pg/m?), and PM2s (25 pg/ms).
Similarly, the annual mean NOx EU limit value (30 pg/m3), set for the protection of vegetation and ecosystems,
is not predicted to be exceeded.

POLLUTION CLIMATE MAPPING

A number of Defra PCM links are likely to overlap the identified affected road network considered within the local
air quality assessment including the following roads classified as PCM links;

= A1243;

= A47 (including either side of the existing crossing over the River Yare);

= Al43;

= Pasteur Road (to the west of the existing crossing over the River Yare);

= Acle New Road,;

= North Quay;

= Lawn Avenue and

= Caister Road.

Once the identified Operational Study Area to be presented in the ES is confirmed through the screening of

traffic data for the local air quality assessment, the extent of PCM links to be included in the compliance
assessment, as detailed in Paragraph 6.2.20, can be identified and reported in the ES.

POTENTIALLY SENSITIVE RECEPTORS (LOCAL AIR QUALITY ASSESSMENT)

The local air quality assessment will likely include the receptor locations that are considered to be most
susceptible to changes in vehicle emissions as a result of the operational scheme. At this stage, in the absence
of a defined Operational Study Area, indicative numbers of potentially sensitive receptors based upon a review
of properties located within 50m of the likely affected road links are outlined in Table 6.7. The approach of
modelling the most sensitive and worst-case receptor locations has been agreed with GYBC Environmental
Health0,

50 Telephone conversation between WSP Senior Air Quality Consultant and GYBC Environmental Health Officer on 22/06/18.
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In terms of ecologically sensitive receptors, the Outer Thames Estuary Special Protection Area (SPA) includes
the River Yare area within which the Proposed Scheme will be located. Natural England will be consulted on the
most appropriate level of assessment for the Outer Thames Estuary SPA regarding changes in air quality and
the sensitivity of the site to changes in nitrogen deposition. The SPA is designated for the conservation of
foraging areas for wild birds.

The Breydon Water Site of Special Scientific Interest (SSSI), SPA, and RAMSAR are situated adjacent to the
A47, which could be identified as a potentially affected road. Similarly, the Great Yarmouth North Denes SSSI
and SPA are situated adjacent to North Drive, which could form potentially affected road links. This will be
reviewed in the ES once the Operational Study Area is confirmed and, if appropriate, both sites will be included
in the ecological assessment for air quality impacts.

Table 6.7 - Identified Potentially Sensitive Receptor Locations

Receptor Type Count
 Residential (within 50m) 16,975
Designated ecological sites (within 200m)** 6
Education (within 200m) 39
Health care (Hospitals, Residential Care Homes etc.) (within 200m) 102

* The final number of sensitive receptors to be included in the local air quality assessment will be confirmed once the Operational
Study Area has been identified.
**As defined by HA207/07 (SACs, SCI’s, cSCls, SPAs, SSSI's and Ramsar sites).

PREDICTED EFFECTS
CONSTRUCTION PHASE ASSESSMENT: DUST EFFECTS

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.

Potential construction phase air quality impacts assessed in this section are considered prior to the application
of site-specific mitigation measures. However, the contractor for the Proposed Scheme will be required to
implement mitigation measures within the full CEMP, which will include the measures as outlined in Section 6.6.

Major construction activities that are likely to be required during construction of the Proposed Scheme include,
but may not be limited to, the following:

= Demolition;

= Site clearance;

= Topsoil strip;

= Excavation;

= Landscaping;

= Material import/export;

= Temporary stockpile of resources;

= Construction of compounds and access points; and

= Construction of road/bridge and footpath.
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The main potential air quality impacts that may arise from the aforementioned activities are;

= Dust deposition, resulting in the soiling of surfaces and water (chapter 11);
= Dust plumes, affecting visibility and amenity; and
= Elevated ambient PM1o 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.

There are existing sensitive receptors located within 350m of the Proposed Scheme Boundary and approach
roads, where the aforementioned activities could occur. The nearest sensitive residential receptors are located
within <20m of the current Proposed Scheme boundary.

Distance bandings contained within Table 3, Table 4 and Table 5 of Appendix 6A were analysed based on the
redline boundary (Figure 6.1). The number and location of existing ‘human’ receptors from the Proposed
Scheme boundary are detailed in Table 6.8 - Receptor Count within 350m of Earthworks and Construction
Activities.

Table 6.8 - Receptor Count within 350m of Earthworks and Construction Activities

Distance Bandings

Distance from construction Sensitive Receptor Count

SR (i) Residential Educational Medical Total
<20 149* 1 0 132
20-50 185 2 0 187
50-100 457 0 1 458
100-200 1602 1 7 1610
200-350 2635 5 4 2644

*Count excludes 20 residential properties to be demolished as part of the proposed scheme.

There is one statutory designated ecological site within 50m of the Proposed Scheme boundary, the Outer
Thames Estuary SPA, which includes the River Yare. This site will be considered as part of the construction
phase dust assessment completed the ES, given that the approach to assessing potential impacts at the SPA
will be subject to the outcomes of a consultation with Natural England.

The Port of Great Yarmouth is situated close to the Proposed Scheme boundary, and there is the potential for
operations at the Port to be adversely affected by construction dust. Therefore, when considering appropriate
mitigation, the operations at the Port should be accounted for as being potentially sensitive to construction dust.

The highest risk receptors are those that are located downwind of potential dust-generating construction
activities. A wind rose derived from 2016 data recorded at the coastal Weybourne meteorological station, which
is situated 56 km to the northeast of the Proposed Scheme, demonstrates a prevailing south-westerly wind.
Therefore, those receptors located within 50m to the northeast and east of the aforementioned construction
activities 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 at this stage, a conservative approach is taken assuming that
these activities could be occurring up to the Application Site boundary. A wind rose showing the recorded data
is presented in Appendix 6B.

The effects of construction dust generated during dry conditions could lead to annoyance through dust
deposition and also localised increases in PMio concentrations with the potential to adversely affect human
health. The urban background annual mean PMio concentration for the study area —from the Gorleston
automatic monitoring station is 15.5 pg/m? (2016), which is well below the annual mean limit value of 40 pug/ms.
Therefore, it is unlikely that the short-term construction operations would cause the daily (50 ug/m3) or annual
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mean (40 pg/m3) objectives to be either approached or exceeded at sensitive receptors near to the construction
area.

The overall risk of construction dust impacts occurring; nhamely annoyance due to soiling (deposition) and
impacts to human health, in the absence of mitigation, is detailed in Appendix 6A and was undertaken with
reference to the IAQM guidance document.

The risks of dust soiling and human health impacts caused by the Proposed Scheme construction activities were

identified to be medium to high and mitigation would be required to minimise the risk of impact, as outlined in
Section 6.6.

OPERATION PHASE ASSESSMENT

Local Air Quality Assessment

The Operational Study Area is yet to be defined, given that the Proposed Scheme traffic data is still under
development. Once these data are available, the affected road network and associated sensitive receptor
locations to be included in the local air quality assessment will be confirmed. This will facilitate a detailed
atmospheric dispersion modelling study with reference to DMRB HA207/073° and associated technical guidance,
thus enabling an assessment of likely significant effects on local air quality at identified sensitive receptors to be
reported in the ES. The assessment will focus on changes to total annual mean concentrations of NO2, PMuo,
and PMzs.

The outcomes of the dispersion modelling study will also enable the assessment of air quality effects associated
with ecologically sensitive receptors and the potential impact of the operational scheme on PCM compliance.
Ecologically sensitive receptors will be considered in the Operational Study Area where situated within 200m of
an affected road.

Regional Emissions Assessment

Similarly, the regional emissions study area will be defined once the traffic data are available. Once identified,
the predicted change in total annual mass emissions of NOx, PM1o, and CO:2 will be assessed and reported in
the ES.

PROPOSED MITIGATION
CONSTRUCTION PHASE

In the absence of mitigation, construction of the Proposed 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 proposed construction activities.

The mitigation measures focus on controlling fugitive releases of construction phase dust and will be
implemented by the contractor through the full CEMP. Such measures include, but may not be limited to:

= Dust generating activities (e.g. cutting, grinding and sawing) will be minimised and weather conditions
considered prior to conducting potentially dust emitting activities;

= Fine material will not be stockpiled to an excessive height in order to prevent exposure to wind and/or dust
nuisance;

= Roads and accesses will be kept clean;

= Where possible, plant will be located away from site boundaries that are close to residential areas;
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= Water will be used as a dust suppressant, where applicable;
= Drop heights from excavators to crushing plant will be kept to a minimum;

= Distances from crushing plant to stockpiles will be kept to the minimum practicable to control dust generation
associated with the fall of materials;

= Skips will be securely covered;

= Soiling, seeding, planting or sealing of completed earthworks will be completed as soon as reasonably
practicable following completion of earthworks;

= 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;

= Wheel wash facilities to minimise trackout of dust;
= Material will not be burnt on site; and
= Engines will be switched off when not in operation.

The interim CEMP will stipulate the following to ensure the aforementioned mitigation is implemented effectively,
continually monitored and updated accordingly:

= |dentification of a nominated Environmental Site Manager;

= Notification procedures where potentially significant dust generating activities are required,

= Method statements for the control of dust in such locations;

= Management procedures to ensure issues are addressed should they be raised by the public; and

= Dust monitoring equipment should be deployed in order to monitor the dust levels at the construction site.
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 PHASE

At this stage, an assessment of likely significance and the need for mitigation measures associated with the
operation of the Proposed Scheme on local air quality cannot be made. This will be provided within the ES.

CONCLUSIONS AND EFFECTS
BASELINE

Air quality monitoring undertaken by GYBC and scheme-specific monitoring has demonstrated that NO:2
concentrations are greatest in the vicinity of the approaches to Haven Bridge in the town centre. However, there
were no monitored exceedances of the annual mean objective for NO2 throughout Great Yarmouth.

Background air quality in Great Yarmouth is good, with NO2, PMio and PMzs annual mean background
concentrations reported to be below the respective objective values.
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There are no Air Quality Management Areas (AQMA) designated within Great Yarmouth.
CONSTRUCTION PHASE

The construction phase air quality assessment has demonstrated that, in the absence of mitigation, the scale
and nature of the proposed works, 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. The background PM1o concentrations are well below the annual mean objective concentration of 40
pg/ms3 for the protection of human health.

Appropriate mitigation measures are recommended, which will be implemented via the interim CEMP 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.

OPERATIONAL PHASE

At this stage, an assessment of likely significance and the need for mitigation measures associated with the
operation of the Proposed Scheme on local air quality cannot be made. This will be provided within the ES.

ASSESSMENTS STILL TO BE COMPLETED

The construction assessment described in this chapter will be updated in the ES to account for the latest
information that is available with regard to proposed construction activities.

An operation phase assessment of local air quality and regional emissions, based upon finalised traffic data, will
be completed following the approach outlined in Section 6.3. The findings of this will be presented in the ES.
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7 ACOUSTICS

71 INTRODUCTION

7.1.1.  This chapter provides preliminary information with regard to noise and vibration as it relates to (i) the Proposed
Scheme to date; and (ii) data currently available and gathered at this point of the assessment process

7.1.2.  With regard to noise and vibration impacts resulting from the Proposed Scheme, this chapter outlines the
currently available information, including relevant policy and guidance, the assessment method and the baseline
environment. The assessments still to be completed include the construction and operation phase quantified
assessments. The scope of this chapter relates to human response to noise and vibration; impacts on ecological
sensitive receptors are considered within the Chapter 8 Nature Conservation.

7.1.3. During the construction of the Proposed Scheme there will be temporary noise and vibration impacts caused by
machinery and equipment. The construction assessment will be based on the guidance detailed in BS 5228-151
and BS 5228-252, further guidance being taken from applicable local and national guidance documents.

7.1.4. Once the Proposed Scheme is completed and open to traffic, the operational noise and vibration impacts will be
experienced. The assessment will be based on the detailed methodology of the Design Manual for Roads and
Bridges Volume 11 Section 3 Part 7 HD 213/11 Revision 153 (HD 213/11).

7.1.5. At this stage of the Proposed Scheme, where information for a detailed construction noise assessment is not
yet available, the assessment has involved:
= Defining the assessment methodology;
= Description of likely construction activities;
= |dentification of Noise Sensitive Receptors (NSR) close to the working area boundaries; and
= Description of BPM mitigation measures.

7.1.6. In addition, where information for a detailed construction vibration assessment is not yet available, the

assessment has involved:

= Defining the assessment methodology;
= |dentification of likely vibration generating activities;
= |dentification of NSR close to the vibration working area boundaries; and

= Description of BPM mitigation measures.

51 The British Standards Institution (2014), BS 5228-1:2009+A1:2014 Code of practice for noise and vibration control on
construction and open sites. Part 1: Noise

52 The British Standards Institution (2014), BS 5228-2:2009+A1:2014 Code of practice for noise and vibration control on
construction and open sites. Part 2: Vibration

53 The Highways Agency, Scottish Government, Welsh Assembly Government and the Department for Regional
Development Northern Ireland (2011), Design Manual for Roads and Bridges, Volume 11, Section 3, Part 7, HD
213/11 revision 1. Noise and Vibration
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Where information for an operational noise and vibration assessment is not yet available, the assessment has
involved:

= Defining the assessment methodology; and

= |dentification of NSR within a provisional Study Area.

This report is necessarily technical in nature, to assist the reader, a glossary of acoustic terminology is provided
in Appendix 7A.

STUDY AREAS

A provisional Study Area for operational noise is a 1.6 km buffer around the Proposed Scheme and bypassed
routes, as shown in Figure 7.1. It is not yet possible to define the operational phase Study Area in line with
HD213/1153, as this requires traffic data for the Proposed Scheme, which is not currently available.

A provisional Study Area for operational vibration is a 40m buffer around all roads within the provisional
operational noise Study Area.

LIMITATIONS

This chapter of the PEIR provides preliminary information and is based on data currently available at this point
of the assessment process.

The information is intended to inform consultation responses. A more detailed and quantified assessment of
likely significant impacts will be completed and included in the ES.

Any gaps in information identified at this PEIR stage will be considered and addressed along with specific
mitigation measures as part of the assessments for the production of the ES.

RELEVANT POLICES

The policies relevant to this assessment address the national priorities with regards to noise and vibration from
developments and their impact on the human and natural environment. Their aim is to control the activities likely
to lead to both temporary and permanent increases in noise and vibration and their associated environmental
impacts.

National policy emphasises the need to avoid noise giving rise to impacts on health and quality of life as a result
of the construction and operation of developments. It stresses the need to reduce noise at source and where

this is not possible, highlights the need for measures to reduce noise levels between the source of the noise
and the receptor.

NATIONAL POLICY

National Planning Policy Framework (2018) and the Noise Policy Statement for England (NPSE)>4:

The guidance contained within these documents that is most relevant to the assessment of road traffic noise is
contained within the Explanatory Note to the NPSE, which introduces the concept of noise ‘Effect Levels’ as
follows:

54 Department for Environment, Food and Rural Affairs (2010). Noise Policy for England (NPSE). [online] available:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/69533/pb13750-
noise-policy.pdf (Accessed June 2018)
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= NOEL - No Observed Effect Level - This is the level below which no effect can be detected and below which
there is no detectable effect on health and quality of life due to noise;

= | OAEL - Lowest Observable Adverse Effect Level - This is the level above which adverse effects on health
and quality of life can be detected; and

= SOAEL - Significant Observed Adverse Effect Level - This is the level above which significant adverse
effects on health and quality of life occur.

None of these three levels are defined numerically in the NPSE, and for the SOAEL the NPSE makes it clear
that the noise level is likely to vary depending upon the noise source, the receptor and the time of day/day of
the week, etc. The need for more research to investigate what may represent a SOAEL for noise is
acknowledged and the NPSE asserts that not stating specific SOAEL values provides policy flexibility in the
period until further evidence and guidance is published.

National Planning Practice Guidance (PPG)3®

The Government’s web-based Planning Practice Guidance (PPG)55 includes a table which summarises the
noise exposure hierarchy and offers examples of outcomes relevant to the NOEL, LOAEL and SOAEL effect
levels described in the NPSE, the table is reproduced in

Table 7.1 - Noise Exposure Hierarchy. The term Unacceptable Adverse Effect (UAE) level is introduced which
equates to noise perceived as "noticeable and very disruptive". The PPG states that UAEs should be prevented.

55 Department for Communities and Local Government (2012). National Planning Policy Framework Planning Practice
Guidance. [online] Available at https://www.gov.uk/government/collections/planning-practice-guidance Accessed June
2018
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Perception | Examples of Outcomes Increasing Action Increasing
Effect Level Noise Level
Not No Effect No Observed | No specific
noticeable Effect measures
required

Noticeable Noise can be heard, but does not cause any No Observed | No specific
and not change in behaviour or attitude. Can slightly Adverse measures
intrusive affect the acoustic character of the area but Effect required

not such that there is a perceived change in

the quality of life.
Lowest Observed Adverse Effect Level
Noticeable Noise can be heard and causes small Observed Mitigate
and changes in behaviour and/or attitude, e.g. Adverse and reduce
intrusive turning up volume of television; speaking Effect toa

more loudly; where there is no alternative minimum

ventilation, having to close windows for some

of the time because of the noise. Potential for

some reported sleep disturbance. Affects the

acoustic character of the area such that there

is a perceived change in the quality of life.
Significant Observed Adverse Effect Level
Noticeable The noise causes a material change in Significant Avoid
and behaviour and/or attitude, e.g. avoiding Observed
disruptive certain activities during periods of intrusion; Adverse

where there is no alternative Effect

ventilation, having to keep windows closed

most of the time because of the noise.

Potential for sleep disturbance resulting in

difficulty in getting to sleep, premature

awakening and difficulty in getting back to

sleep. Quality of life diminished due to

change in acoustic character of the area.
Noticeable Extensive and regular changes in behaviour Unacceptable | Prevent
and very and/or an inability to mitigate effect of noise Adverse
disruptive leading to psychological stress or Effect

physiological effects, e.g. regular sleep
deprivation/awakening; loss of appetite,
significant, medically definable harm, e.g.
auditory and non-auditory

Table source: PPG Paragraph: 005
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National Policy Statement for National Networks

The NPS NN provides planning guidance for promoters of nationally significant infrastructure projects on the
road and rail networks. It states that developments must be undertaken in accordance with the statutory
requirements for noise and that due regard must be given to the relevant sections of the NPSE and the updated
National Planning Policy Framework (NPPF)56.

The document also confirms that for most national network projects, the relevant Noise Insulation Regulations
(NIR) will apply.

National Policy Statement for Ports

The NPS for Ports requires an applicant to assess the noise generating aspects of a development on the marine
and terrestrial environment including noise sensitive areas and noise sensitive species which has been informed
by the existing marine and terrestrial noise environment. These assessments should then identify any measures
that are included to mitigate the effects of noise.

RELEVANT GUIDANCE DOCUMENTS

BS 5228 Code of Practice for Noise and Vibration Control on Construction and Open Sites (BS 5228)

Part 15! Noise and Part 252 Vibration sets out a methodology for assessing construction impacts on sensitive
receptors.

Further details of the technical content of BS 5228 and how it will be applied to the assessment of construction
noise and vibration from the Proposed Scheme are set out in the Assessment Methodology section.

Calculation of Road Traffic Noise (CRTN)

The former Department of Transport/Welsh Office technical memorandum Calculation of Road Traffic Noise
(CRTN) sets out a standardised method for the calculation of noise from road traffic.

The factors which may influence road traffic noise levels can be divided into three groups:
= Road related factors - gradient and surface type;
= Traffic related factors - flow, speed and the proportion of heavy duty vehicles; and

= Propagation factors — the distance between the road and the receptor location and either the type of ground
cover between the road and receptor location or the presence of screening (i.e. barriers or buildings).

The propagation of noise is also covered in CRTN and can influence the noise levels at receptor locations.

Design Manual for Roads and Bridges (DMRB)

The DMRB Volume 11, Section 3, Part 7, HD 213/11 Revision 1 Noise and Vibration (HD 213/11)%3 sets out a
methodology for assessing road traffic noise and vibration.

Further details of the technical content of HD 213/11 and how it will be applied to the assessment of traffic noise
from the Proposed Scheme are set out in the Assessment Methodology section.

56 Ministry of Housing, Communities and Local Government (2018) National Planning Policy Framework
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ASSESSMENT METHODOLOGY

NPSE guidance has been incorporated in both the operation and construction assessment methods.

CONSTRUCTION PHASE

The assessment of predicted noise impacts takes into account the guidance set out in the NPSE and the

guidance contained within BS 5228.

It is noted that LOAEL and SOAEL

in the NPSE is defined in terms of observed health effects based on the

magnitude of the noise levels, i.e. absolute levels. In BS 5228 impacts are defined in terms of existing ambient
noise level and change in noise levels. To date, there has been no official guidance published on how to

reconcile these two methodologies.

The approach adopted for this assessment is to use both the NPSE and BS 5228 methods and to consider the
results in combination to provide an overall assessment. This approach is described in more detail below.

The assessment will focus on potential impacts associated with different phases of construction which generate
noise and vibration, the works required for a scheme of this type would typically include:

= Site preparation and earthworks;

= Compound construction;

= Demolition;

= Bridge construction, including piling; and

= Road paving.

Consultation with NCC and GYDC will be undertaken in order to agree an appropriate level of assessment.

Prediction of noise levels from construction activities will follow BS 5228-1 guidance. Machinery source sound
level data will also be taken from BS 5228-1.

The criteria for the assessment of potential significance of noise effects is presented in Table 7.2- Construction
Noise Thresholds of Potential Adverse Effects at Dwellings, LAeq, T (dB). Ambient noise is the all-encompassing
noise in a given situation at a given time, usually composed of sound from many sources near and far, but

excluding site (construction) noise.

Site noise is the noise originating from the construction site. Total noise

(Laeq,7) is ambient noise plus site noise.

Table 7.2- Construction Noise Thresholds of Potential Adverse Effects at Dwellings, LAeq,T (dB)

Period Time LOAEL SOAEL
Daytime weekday, Saturdays, Sundays 07:00 - 19:00 70 75
Night-time 23:00 - 07:00 50 55

Note 1: A significant effect is indicated where total noise level (pre-construction ambient noise plus site
noise) exceeds LOAEL or SOAEL for a period of ten or more days of working in any 15 consecutive days or
for a total number of days exceeding 40 in any six consecutive months.

Note 2: If the pre-construction ambient noise is greater than LOAEL and less than SOAEL, then a potential
observed effect is indicated if the total noise level (pre-construction ambient plus site noise) for the period
increases by more than 3 dB, and subject to the SOAEL limit. A potential significant observed effect is
indicated if the total noise level (pre-construction ambient plus site noise) exceeds the SOAEL.

WSP
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Note 3: If the pre-construction ambient noise level exceeds the SOAEL, then a potential significant observed
effect is indicated if the total noise level (pre-construction ambient noise plus site noise) for the period
increases by more than 3 dB due to site noise.

The adopted construction noise threshold value for the SOAEL is based on the BS 5228-1 ABC method
Category C threshold noise levels, Advisory Leaflet 72: 1976 (as reproduced in BS 5228-1), and takes into
account practice implemented on Highways England Smart Motorways Programme schemes.

The adopted threshold value for the LOAEL is based on the BS 5228-1 ABC method Category B threshold noise
levels, Advisory Leaflet 72: 1976 (as reproduced in BS 5228-1), and takes into account practice implemented
on Highways England Smart Motorways Programme schemes.

Where pre-construction ambient noise levels are significantly different than levels given in Table 7.2, then the
Table 7.2 levels will be modified.

Vibration impacts during construction works are most frequently related to piling activities. BS 5228-2 provides
a range of empirical piling vibration data as well as a prediction methodology.

TRL Report 429 contains data acquired from various other highway construction activities. This data indicates
that vibration level typically falls to imperceptible level at a distance of 50 m from the activity.

The criteria for the assessment of potential significance of vibration effects is presented in Table 7.3 -
Construction Vibration Thresholds of Potential Adverse Effects at Dwellings, PPV (mm/s)

Table 7.3 - Construction Vibration Thresholds of Potential Adverse Effects at Dwellings, PPV (mm/s)

Period Time LOAEL SOAEL
‘Dayand Night  00:00— 1.0 100
00:00

The adopted construction vibration threshold value for the SOAEL is based on BS 5228-2. Vibration at this level
is likely to be intolerable for any more than a very brief exposure. The level is also in line with current practice
implemented on Highways England Smart Motorways Programme schemes. The onset of cosmetic damage in
buildings due to vibration is greater than the SOAEL.

The adopted construction vibration threshold value for the LOAEL is based on the BS 5228-2 guidance on
human response to vibration. This is the vibration level that is likely to cause complaint, but can be tolerated if
prior warning and explanation is given. The level is also in line with current practice implemented on Highways
England Smart Motorways Programme schemes.

Where construction noise or vibration levels are expected to exceed the SOAEL after the contractor has applied
BPM to the provision of mitigation, special dispensation may be sought to complete required works; the
contractor may apply to the local authority for prior consent under Section 61 of the CoPA.

Structural damage resulting from construction and demolition vibration is rare. Table 7.4, taken from BS 5228-
2, provides guide vibration values, above which in cosmetic damage may occur.

Table 7.4 Transient Vibration Guide Values for Cosmetic Damage to Buildings

Building Type Peak Component Particle Velocity in Frequency Range of
Predominant Pulse
4 Hz to 15 Hz 15 Hz and above
Reinforced or framed structures 50 mm/s at 4 Hz and above 50 mm/s at 4 Hz and above
Industrial and heavy commercial
buildings
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Building Type Peak Component Particle Velocity in Frequency Range of

Predominant Pulse

4 Hzto 15 Hz 15 Hz and above
Unreinforced or light framed structures 15 mm/s at 4 Hz 20 mm/s at 15 Hz
Residential or light commercial buildings | increasing to 20 mm/s at increasing to 50 mm/s at

15 Hz 40 Hz and above

NOTE 1: Values referred to are at the base of the building.

NOTE 2: At frequencies below 4 Hz, a maximum displacement of 0.6 mm (zero to peak) is not to be
exceeded.

Table source: BS 5228-2 Table B.252

OPERATION

The assessment of predicted noise impacts takes into account the guidance set out in the NPSE and the
guidance contained within HD 213/11.

It is noted that LOAEL and SOAEL in the NPSE is defined in terms of observed health effects based on the
magnitude of the noise levels, i.e. absolute levels. Whereas, in HD 213/11, impacts are defined in terms of
change in noise levels. To date, there has been no official guidance published on how to reconcile these two
methodologies.

The proposed approach for this assessment is to use HD 213/11 to classify the magnitude of effect for given
increases or decreases in noise level. Then to use NPSE guidance to consider whether the impacts are
significant based on absolute noise level.

To consider the impacts of road schemes in the context of the NPSE, it is necessary to define noise levels above
which noise increases may be regarded as significant, these are given in Table 7.5 - Traffic noise levels and
significance.

Table 7.5 - Traffic noise levels and significance

Effect Level Traffic Noise Level, Laioisn (dB)* facade level
 NOEL <544

LOAEL 54.5t0 67.5

SOAEL 267.5

The adopted threshold value for the SOAEL is based on the ‘Relevant Noise Level’, as set out in the Noise
Insulation Regulations 1975 (NIR). This is the level of noise that would (provided that other criteria are met)
trigger entitlement to the provision of sound insulated glazing (and, where necessary, ventilation) for residential
properties located within 300 m of a new road scheme. The Relevant Noise Level specified in the NIR is
68 dB La1o,18n, although the regulations require that noise levels calculated to be between 67.5 and 67.9 dB are
rounded up to 68 dB.

The adopted threshold value for the LOAEL is based on guidance contained within the WHO Guidelines for
Community Noise. This states that the lowest observed threshold for the onset of community annoyance occurs
for situations where the outside free-field noise level exceeds 50 dB Laeg,16n (07.00 to 23.00 hours). This uses a
different noise measure, Laeg,16h Which is used as a general measure of noise from all sources, and time period
to that used to quantify road traffic noise, Laio,18n (06.00 to 24.00 hours). Where road traffic noise dominates
conversion from Laeq16n tO La1o,18n USeS the relationship set out in TAG Unit A3 Environmental Impact Appraisal
(Laeq.16h = La1o.18h - 2 dB) with a further addition of 2.5 dB applied to account for the conversion from a free-field
noise level to a facade noise level (in accordance with CRTN).
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The noise Effect Levels set out in the above table are based on the absolute noise level. In terms of the change
in noise level as a result of a new road scheme, HD 213/11 states "in terms of permanent impacts, a change of
1 dB(A) in the short-term (e.g. when a project is opened) is the smallest that is considered perceptible. In the
long-term, a 3 dB(A) change is considered perceptible. Such increases in noise should be mitigated if possible".

Therefore, for the purposes of this assessment, the following road traffic noise change thresholds have been
used, to indicate the potential for a significant effect to arise:

= 2>1+1 dB Laioasn in the Do-Minimum Opening Year to Do-Something Opening Year (short term); and

= 213 dB La1oash in the Do-Minimum Opening Year to Do-Something Design Year (long term).

In addition to the above, in the long term an increase of 1 dB Laio,1sn Where the Do-Minimum Opening Year noise
level is already above the SOAEL is considered a potentially significant change. In other words, a lower
magnitude of impact is applied where road traffic noise levels are particularly high.

The approach taken for this assessment is to analyse the change in all noise levels for both short-term and long-
term scenarios. Where no individual change exceeds the thresholds given in 7.3.26 above, then it is assumed
that there would most likely be no significant adverse effect. However, where noise levels exceed the stated
thresholds, this provides an indication that there is potential for a significant adverse effect which triggers the
need to consider mitigation. In these instances, the predicted noise levels will be considered in more detail and,
where necessary, mitigation measures will be explored.

Where long term significant adverse effects are identified, the traffic flow data for the Do-Minimum Design Year
scenario will be interrogated to assist in determining whether the effects are as a result of the Proposed Scheme
itself, or are rather a result of general traffic growth or other developments.

Table 7.6 summarises the classification of magnitude of noise impacts associated with short- and long-term
changes in noise levels, using the scales set outin HD213/11; and a semantic scale using the terms, No Change,
Slight, Low, Medium and High. Both adverse and beneficial changes are considered in the assessment.
However, only noise increases are considered to be significant.

Table 7.6 - Classification of Magnitude of Noise Impacts

Magnitude of Impact Short-term Noise Change, Long-term Noise Change,
La10,18n (dB) LA10,18n (dB)
| No change | 0.0 | 0.0
Negligible 0.1-0.9 0.1-29
Minor 1.0-29 3.0-49
Moderate 3.0-4.9 5.0-9.9
Major 5.0+ 10.0+

In order to reconcile the different assessment methodologies set out in the NPSE® and HD213/115%%,
consideration has been given to the current convention, as set out in Table 5.4 in Chapter 5.

For the purposes of classifying the overall noise impact against this semantic scale, the guidance contained
within the NPSE and HD 213/11 has been combined as shown in Table 7.7 and Table 7.8. Table 7.7 relates to
the potential short-term impact (based on Do-Something compared against Do-Minimum in the opening year of
the Proposed Scheme) and Table 7.8 relates to the potential long-term impact (based on Do-Something in the
future assessment year, taken to be 15 years after the opening year compared against Do-Minimum in the year
of opening). The overall impact classification (negligible, minor, moderate or major) applies to situations where
there is a beneficial impact as well as to situations where there is an adverse impact.
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When the HD 213/11 magnitude of noise impacts are combined with the NPSE significance criteria In Table 7.7
and Table 7.8, ‘Noise Level’ refers to the Do-Something Laio,1sn (06.00 to 24.00 hours) road traffic facade noise
level predicted at 1 m from the sensitive receptor building.

Table 7.7 - Significance criteria for operational traffic noise based on short-term noise change

Noise Increase, Laioish | Noise Level < LOAEL Noise Level > LOAEL Noise Level > SOAEL

dB and < SOAEL

<0.9 ' Negligible ' Negligible Negligible
1.0-29 Negligible Minor Minor
3.0-4.9 Negligible Moderate Moderate
>5.0 Negligible Major Major

Table 7.8 - Significance criteria for operational traffic noise based on long-term noise change

Noise Increase, Noise Level < LOAEL Noise Level > LOAEL Noise Level > SOAEL

La10,18n dB and < SOAEL

<0.9 ' Negligible ' Negligible Negligible
1.0-29 Negligible Negligible Minor
3.0-49 Negligible Minor Moderate
5.0-9.9 Negligible Moderate Major
>10.0 Negligible Major Major

Based on the above, and in line with the goals of the NPSE, the provision of noise mitigation will aim to:

= Reduce, where practicably possible, Minor, Moderate or Major significant increases, where the absolute
noise level is above LOAEL; and

= Avoid Minor, Moderate or Major significant increases, where the absolute noise level is above SOAEL.

Mitigation measures are required to perform to an acceptable level in traffic, road safety, economic and other
environmental terms.

It should also be noted that the assessment methodology detailed above is based on daytime (06.00 to 24.00
hours) traffic noise levels. For most roads, the diurnal patterns in road traffic flows are such that noise levels
during the night-time (00.00 to 06.00 hours) are approximately 10 dB lower than those during the daytime. The
threshold criteria for LOAEL and SOAEL would also be approximately 10 dB lower. An assessment of daytime
noise levels against the significance criteria detailed above is therefore considered to be sufficient to provide an
overall assessment that would be equally applicable to the night-time period.

BASELINE ENVIRONMENT

SENSITIVE RECEPTORS

In accordance with HD 213/11 and BS 5228-1, NSRs to be considered in this assessment include residential
dwellings, schools, hospitals and community facilities.

Using OS AddressBase Plus data, 16,504 residential receptors and 372 other sensitive receptors are identified
within the provisional Study Area. All receptors are considered to be of high sensitivity.

Other sensitive receptors located close to the Proposed Scheme include:
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= The Kings Centre, Queen Anne’s Road;

= Great Yarmouth and Waveney Mind Community Allotments;

= Great Yarmouth and Gorleston Allotment Association Allotments;

= Great Yarmouth Community Hub, Suffolk Road;

= Shine Alpha Centre, Alpha Road;

= Avery Lodge Nursing Home, Southtown Road;

= St. James Church, Admiralty Road; and

= Great Yarmouth Primary Academy, Dickens Avenue.

The Outer Thames Estuary SPA designated area is within the provisional Study Area. However, the scope of

this chapter relates to human response to noise and vibration. Impacts on ecologically sensitive receptors are
considered within the Chapter 8 Nature Conservation.

DEFRA NOISE IMPORTANT AREAS

Defra Noise Important Areas (NIA) are locations where the 1% of the population are affected by the highest
noise levels from major roads according to the results of Defra's strategic noise maps.

There are six NIAs within the provisional Study Area:

= NIA 4985 - Asset owner NCC,;

= NIA 4986 - Asset owner NCC,;

= NIA 4987 - Asset owner NCC,;

= NIA 4989 - Asset owner Highways England;

= NIA 4990 - Asset owner Highways England; and
= NIA 11282 - Asset owner Highways England.

EXISTING NOISE CLIMATE

Baseline noise surveys were completed in March and April 2018. Weekday surveys were done between 26
March and 27 March 2018; and a weekend survey was done between 21 April and 22 April 2018.

The noise survey is used to identify existing noise sources which are not taken into account in the operational
noise assessment, for example, air traffic, industrial/commercial activities.

Noise monitoring locations were selected to be representative of sensitive receptors located close to the
development. The survey positions and measurement timing were agreed with GYBC. The survey dates were
chosen to be representative of normal conditions, local road works and any maintenance activities were avoided.

Noise measurements were taken in accordance with the general guidance in BS 7445-25" and based on the
shortened measurement procedure set out in CRTN. The shortened measurement procedure requires that
measurements of Laio are undertaken during three consecutive hours between the hours of 10:00 and 17:00 on
a normal working day. The Laio1sh iS estimated from these measurements by taking an arithmetic average of

57 The British Standards Institution (1991), BS 7445-1:2003 Description and measurement of environmental
noise. Part 1: Guide to quantities and procedures.
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the three results and subtracting 1 dB. Each daytime measurement was 15 minutes long. The measurements
are considered to be representative of the hourly noise level.

Measurements were taken in free-field conditions and at a height of 1.5 m above local ground level.

Short-term attended noise measurements were taken at six locations, detailed in Table 7.9 - Baseline Noise
Survey Locations and Figure 7.2.

Table 7.9 - Baseline Noise Survey Locations

Measurement ID Location Closest NSR Distance between
NSR and construction
boundaries

| LO1 | Beccles Road | 3 Alpha Road | 18 m

L02 Queen Anne’s Road 12 Queen Anne’s Road | O0m

LO3 Southtown Road 145 Southtown Road 0m

LO4 Cromwell Road 10 Cromwell Road 0Om

LO5 South Denes Road 1 South Denes Road 0m

LO6 Southgates Road 31 Southgates Road Om

Long-term unattended noise measurements were not taken as representative and secure locations were not
available.

The sound level meters were field calibrated before and after the surveys, with no significant calibration drift
observed. Details of the equipment used, including the expiry dates of their laboratory calibration, are shown in
Table 7.10 - Equipment Details.

Table 7.10 - Equipment Details

Type Make Model Serial Number | Certificate Calibration
Number Expiry

' Duo 2
SLM 01dB Stella Dou 10618 20/09/2019 SLM
Microphone 01 dB G.R.A.S 40CD 162008 20/09/2019 Microphone
Pre-amplifier 01dB G.R.A.S Type 21 10627 20/09/2019 Pre-amplifier
Calibrator 01 dB 01 dB Cal 3494010 21/09/2018 Calibrator

| Solo 2
SLM 01 dB METRAVIB 61332 14/02/2019 SLM
Microphone 01dB METRAVIB MCE 57685 14/02/2019 Microphone

212

Pre-amplifier 01 dB METRAVIB 21 S 14425 14/02/2019 Pre-amplifier
Calibrator 01dB 01 dB Cal 3494010 21/09/2018 Calibrator

Weather conditions were recorded during the noise surveys and are summarised below:

= 13:30 Monday 26 March 2018
Temperature 7°C, south westerly wind, 0.3 m/s average (max. 1.0 m/s), humidity 85%, no precipitation,
50% cloud cover, road surfaces dry.
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= 21:45 Monday 26 March 2018
Temperature 5°C, south westerly wind, 1.2 m/s average (max. 1.9 m/s), humidity 45%, scattered clouds,
road surfaces dry.

= 10:45 Tuesday 27 March 2018
Temperature 6°C, no wind direction to report, 0.2 m/s average (max. 0.9 m/s), humidity 60%, clear skies,
road surfaces dry.

= 14:05 Saturday 21 April 2018
Temperature 16°C, westerly wind, humidity 80%, light winds and dry conditions clear skies, road surfaces
dry.

= 21:00 Sunday 22 April 2018
Temperature 12°C, south easterly wind, humidity 80%, 0.8 m/s average (max 1.6 m/s) and dry conditions
clear skies, road surfaces dry.

Summaries of the attended measurements at each location during the weekday and weekend period are given
in Table 7.11 to table 7.16.

At Locations 1, 2, 3 and 4 in the vicinity of Harfrey’s Roundabout, the dominant noise sources during all periods
was from vehicles on local roads. Secondary noise sources included more distant road traffic noise, seagull
calls, domestic activities and emergency service sirens.

At Locations 5 and 6 on South Denes, the dominant noise sources during the day was from vehicles on local
roads including regular HGV movements and intermittent commercial/industrial activities. During the weekend
evening measurements police sirens dominated the noise levels. And during the night the dominant noise source
was again from vehicles on local roads.

Table 7.11 - Summary of measured noise levels at Location 1, free-field
Noise Level (dB)

Period Time Duration L Aeq L AFmax L ag0 La1o
Weekday 13:00 - 3 x 15 min 66.0 81.2 59.0 68.9
15:00
20:48 - 1 x 15 min 62.3 73.1 49.9 66.7
21:03
00:36 - 1 x 15 min 58.0 74.3 45.1 62.6
00:51
Weekend 12:25 - 3 x 15 min 64.5 79.8 55.2 67.7
14:00
21:18 - 1 x 15 min 60.4 71.8 48.5 64.2
21:33
00:37 - 1 x 15 min 59.8 71.8 45.0 65.3
00:52

Table 7.12 - Summary of measured noise levels at Location 2, free-field

Noise Level (dB)

Period Time Duration L Aeq L AFmax L g0 La1o
Weekday 13:15 - 3 x 15 min 53.8 69.9 49.5 55.4
16:15
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Noise Level (dB)

Period Time Duration L Aeq L AFmax L g0 La1o

| 21:07 - 1 x 15 min 56.3 80.1 48.7 55.6
21:22

00:58 - 1 x 15 min 44.8 57.2 42.8 48.0
01:13

| Weekend 13:08 - 3 x 15 min 59.5 87.8 53.5 59.5
14:55

20:55 - 1 x 15 min 53.6 63.4 48.9 56.3
21:11

00:58 - 1 x 15 min 49.7 66.9 41.9 50.9
01:13

Table 7.13 - Summary of measured noise levels at Location 3, free-field
Noise Level (dB)

Period Time Duration L Aeq L AFmax L g0 La1o

| Weekday 13:00 - 3 x 15 min 69.1 84.2 56.2 72.7
16:00

21:37 - 1 x 15 min 62.6 76.9 45.9 67.0
21:52

01:37 - 1 x 15 min 57.8 79.0 46.4 55.1
01:52

| Weekend 12:17 - 3 x 15 min 67.9 86.6 54.1 71.2
14:15

20:52 - 1 x 15 min 65.2 82.0 48.3 69.3
21:07

01:18 - 1 x 15 min 61.7 77.9 44.6 65.2
01:33

Table 7.14 - Summary of measured noise levels at Location 4, free-field
Noise Level (dB)

Period Time Duration LAeq L AFmax L ago Laio
| Weekday 13:00 - 3 x 15 min 50.8 66.1 46.3 52.3
16:00
21:32 - 1 x 15 min 43.9 54.3 41.0 45.7
21:47
01:20 - 1 x 15 min 39.1 47.4 374 40.4
01:35
| Weekend 12:36 - 3 x 15 min 52.3 65.7 48.5 54.3
14:32
21:09 - 1 x 15 min 48.5 68.1 43.4 47.7
21:24
01:36 - 1 x 15 min 42.0 55.1 37.0 44.0
01:51
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Table 7.15 - Summary of measured noise levels at Location 5, free-field
Noise Level (dB)

Period Time Duration L Aeq L AFmax L ago Lazo
Weekday | 10:00 - ' 3x 15 min 70.7 88.4 55.7 74.7
13:00
22:01 - 1 x 15 min 59.9 77.1 42.6 61.2
22:16
02:04 - 1 x 15 min 52.1 7.7 37.1 42.2
02:19
Weekend 14:05 - 3 x 15 min 65.4 83.5 49.0 69.6
16:15
21:43 - 1 x 15 min 64.3 81.5 49.8 67.1
21:58
02:09 - 1 x 15 min 56.4 79.4 44.0 49.6
02:24

Table 7.16 - Summary of measured noise levels at Location 6, free-field
Noise Level (dB)

Period Time Duration Laeq L AFmax L ag0 Laio
Weekday 10:00 - 3 x 15 min 72.4 86.8 56.7 76.1
12:00
02:23 - 1 x 15 min 62.9 86.1 46.9 56.4
02:38
Weekend 14:24 - 3 x 15 min 68.3 86.6 46.7 72.7
16:35
21:45 - 1 x 15 min 69.3 92.7 475 68.1
22:00
02:28 - 1 x 15 min 51.9 75.4 39.2 52.4
02:43

PREDICTED EFFECTS
CONSTRUCTION PHASE

Noise and vibration from construction activities can cause disturbance to people living and working in the vicinity
of, and to those working on, the site. Noise and vibration can interfere with activities and processes in buildings;
in extreme circumstances it can be a hazard to health and very high vibration can cause damage to buildings.

The assessment will focus on potential impacts associated with different phases of construction which generate
noise and vibration, the works required for a scheme of this type would typically include:

= Site preparation and earthworks;

= Compound construction;

= Demolition;

= Bridge construction, including piling; and

= Road paving.
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The risk and severity of potential construction impacts occurring is typically a function of the proximity of the
activity to receptor, and the nature and duration of the activity. The highest risk receptors are those that are
located closest to construction activities.

There are existing sensitive receptors located within 300 m of the construction boundaries. The nearest sensitive
residential receptors are located within <20m of the current Proposed Scheme boundary.

The number and location of sensitive receptors from Proposed construction boundary are detailed in Table 17.7.
The count of properties is based on OS AddressBase data classification, a single building may contain several
properties, e.g. flats.

Table 7.17 - Receptor Count within 300 m of Construction Boundaries

Distance from Sensitive Receptor Count

ggﬂﬁg:rcigso?m) Residential Educational Medical Total
' <20 149+ | 1 0 132 |
20-50 185 2 0 187

50-100 457 0 1 457

100-200 1602 1 7 1610

200-300 1681 4 3 1688

* Count excludes 20 residential properties to be demolished as part of the proposed scheme.

OPERATION PHASE

Once the Proposed Scheme is built and open to vehicles, traffic noise and vibration can cause disturbance to
people living and working near the Proposed Scheme and the surrounding area.

The operational Study Area is yet to be defined, given that the Proposed Scheme traffic data is currently under
development. Once this data is available, the affected road network and associated sensitive receptor locations
to be included in the assessment will be confirmed.

As an indication of the potential impact, receptor counts split into distance bands are given in Table 7.18 -
Receptor Count within 300 m of Proposed Scheme Carriageway Edge. The distance bands are calculated from
the carriageway edge of new or improved routes associated with the Proposed Scheme. This is done because
typically it is the immediate areas around the Proposed Scheme which experience adverse noise impacts.
Receptors located closer to the Proposed Scheme are expected to experience higher adverse impact. The count
of properties is based on OS AddressBase data classification, a single building may contain several properties,
e.g. flats.

Table 7.18 - Receptor Count within 300 m of Proposed Scheme Carriageway Edge

Distance from Sensitive Receptor Count

E;?EZZESV:;EZES (m) Residential Educational Medical Total
" <50 | 100+ E 0 92

50-100 240 1 0 241

100-150 280 1 0 281

150-200 245 0 0 245

200-250 214 0 0 214

250-300 245 1 0 246
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* Count excludes 20 residential properties to be demolished as part of the proposed scheme.

The Outer Thames Estuary SPA, which includes the River Yare, will be considered as part of the operation
phase noise and vibration assessment completed in the ES, the approach to assessing potential impacts in the
SPA will be subject to the outcome of a consultation with Natural England. The scope of this chapter relates to
human response to noise and vibration, impacts on ecological sensitive receptors are considered within the
Chapter 8 Nature Conservation.

PROPOSED MITIGATION
CONSTRUCTION PHASE

The majority of construction noise and vibration impacts will be suitably controlled following Best Practicable

Means (BPM), whereby the Contractor will employ appropriate measures to control and minimise adverse effects

associated with noise and vibration resulting from on-site activities, so that significant impacts are avoided.

These will include:

= Maintaining good public relations with people living and working in the vicinity of the site. Effective
communication should be established, keeping local residents informed of the type and timing of works
involved. Effective methods of keeping local residents informed include leaflet drops, posters, public
meetings, exhibitions and guided site visits;

= Provision of contact details for a site representative;

= Noise and vibration complaints arising will be dealt with pro-actively and subsequent resolutions are
communicated to the complainant;

= Prior notice given to local residents for operations that are particularly noisy or generate high levels of
vibration;

= Careful planning of construction activities and selection of plant to reduce noise emissions;

= The use of temporary screening (such as Heras mounted acoustic barriers or site hoarding) where
appropriate;

= |ocating static noisy plant in use as far away from NSRs as is feasible for the particular activity;
= Using suitable equipment and ensuring such equipment is properly maintained and operated by trained staff;

= Using silenced equipment where possible, in particular silenced power generators, if night-time power
generation is required for site security or lighting;

= Ensuring that vehicles and mobile plant are well maintained such that loose body fittings or exhausts do not
rattle or vibrate;

= Engine compartments should be closed when equipment is in use and the resonance of body panels and
cover plates reduced through the addition of suitable dampening materials.

= Ensuring plant machinery is turned off when not in use;

= Speed limits on access roads for HGVs and ensuring that vehicles do not park or queue for long periods
outside NSRs with engines running unnecessarily;

= Generators and water pumps required for 24-hour operation should be silenced and/or screened as
appropriate;
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= Crane spindles, pulley wheels, telescopic sections and moving parts of working platforms should be
adequately lubricated in order to prevent undue screeching and squealing;

= Where possible, the use of mains electricity rather than generators.

It is recommended that periodic noise monitoring is undertaken to compare construction noise levels with the
thresholds for sensitive receptors set out in Table 12-18 and Table 12-19. The monitoring will be undertaken by
a suitably competent person. The instrumentation will conform to the requirements for integrating averaging
sound level meters, preferably of Type 1 as specified in BS 7580-1: 1997 (or Class 1 specified in BS EN 61672-
1: 2013, but at east of Type 2 as specified in BS 7580-2: 1997 (or Class 2 specified in BS EN 61672-1: 2013),
with verification of conformity being undertaken by periodic testing in accordance with these standards. In
addition to the periodic testing, sound calibrators (preferably conforming to BS EN 60942: 2003, class 1) will be
used whenever monitoring takes place; typically, before and after each measurement session.

Where vibratory construction activities are predicted to cause significant levels of vibration at nearby receptors,
vibration monitoring may also be necessary.

A CoCP will be prepared and implemented to control noise emissions from the construction site, so that
significant impacts are avoided, and will include the following:

= Arrangements for communicating construction details, and likely noisy activities, with local communities and
residents, including points of contact;

= Detailed methodologies for each construction activity;
= Detailed programmes for each phase of construction;

= |dentification of the construction activities likely to generate the highest levels of noise, based on working
areas;

= Prediction of noise levels from these activities following method given in BS 5228-1;

= |dentification, in consultation with NCC/GYBC, of appropriate hours of working and construction noise limits;
= An assessment of predicted impacts against the agreed construction noise limits;

= |dentification of appropriate noise mitigation measures; and

= Noise monitoring and reporting procedures.
OPERATION PHASE

At this stage, an assessment of likely significance and the need for mitigation measures associated with the
operation of the scheme cannot be made. This will be provided within the ES.

CONCLUSIONS AND EFFECTS

BASELINE

Baseline noise surveys were completed in March and April 2018 at six locations in the vicinity of the Proposed
Scheme. Attended noise surveys were completed during the day, evening and night; and covered a weekday
and weekend period.

There are six NIAs within the provisional operational noise Study Area. The noise making authority for three
NIAs is NCC and Highways England is the noise making authority for the remaining three NIAs.

WSP GREAT YARMOUTH THIRD RIVER CROSSING
August 2018 Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001
Page 100 of 327 Norfolk County Council



7.7.3.

7.7.4.

7.7.5.

7.7.6.

7.7.7.

7.8

7.8.1.

7.8.2.

\\\I)

CONSTRUCTION PHASE

At this stage, a quantitative assessment of likely significance and the need for mitigation measures associated
with the construction has not been made. This will be provided within the ES.

The highest risk sensitive receptors are those located closest to noise and vibration generating activities.

Appropriate mitigation measures are recommended, which will be implemented via the interim CoCP to reduce
and minimise potential noise and vibration impacts.

Any such impacts are expected to be intermittent and temporary for the duration of the respective activities only
and it is not anticipated that construction related noise and vibration will constitute a significant effect.

OPERATION PHASE

At this stage, an assessment of likely significance and the need for mitigation measures associated with the
operation of the Proposed Scheme cannot be made. This will be provided within the ES.

ASSESSMENTS STILL TO BE COMPLETED

The construction assessment described in this chapter will be updated in the ES to account for the latest
information that is available regarding proposed construction activities.

An operation phase assessment, based upon finalised traffic data, will be completed following the approach
outlined in Section 7.3. The findings of this will be presented in the ES.
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8 NATURE CONSERVATION

8.1 INTRODUCTION

8.1.1.  This chapter provides preliminary information with regard to biodiversity and nature conservation as it relates to
(i) the Proposed Scheme to date; and (ii) data currently available and gathered at this point of the assessment
process. It is supported by Figures 8.1 — 8.6 and Appendices 8A and 8B.

8.1.2.  The assessment of this topic area considered potential effects relating to the following aspects:
= Statutory and non-statutory designated sites;
= Important or protected habitats; and
= |egally protected species and/or species of conservation concern.

STUDY AREA
8.1.3.  The study area for the proposed assessment is comprised of three different levels as informed by legislation
and guidance (see Section 8.2 below):
= Main — 500m from the Proposed Scheme Boundary (presented in Figure 8.1). This study area has been
used for assessing habitats and suitability for protected species (hereafter referred to as ‘Main Study Area’);

= Broad — 2km from the Proposed Scheme boundary (presented in Figure 8.1). This study area is used for a
desk study of international and national statutory nature conservation designations, non-statutory nature
conservation designations and records of protected and/or notable habitats and species (hereafter referred
to as ‘Broad Study Area’; and

=  Extended — up to 30km from Proposed Scheme boundary (presented in Figure 8.2). This study area has
been used to extend the Broad Study Area where there are potential hydrological connections present and
to take into account international nature conservation designations where bats are listed as a qualifying
species (hereafter referred to as ‘Extended Study Area’).

LIMITATIONS

8.1.4. This chapter of the PEIR provides preliminary information as it relates to the Proposed Scheme to date and to
data currently available and gathered at this point of the assessment process.

8.1.5. The information contained herein is intended to inform consultation responses at this stage. A more detailed
assessment of potential significant effects as a result of the Proposed Scheme on identified sensitive receptors
will be undertaken at subsequent stages to inform the ES.

8.1.6.  Any gaps in information identified at this PIER stage will be considered and addressed along with specific
mitigation measures as part of the assessments for the production of the ES.

8.1.7.  Atthe time of writing, the following surveys were either in progression or pending:

= Breeding bird surveys, with a particular focus on black redstart Phoenicurus ochruros;

Bird vantage point surveys, focussing on the River Yare;

Internal and external inspections for bat species on properties due to be demolished;
= Repeat water vole Arvicola amphibius surveys; and

= Surveys of aquatic ecology.
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DIRECTIVES, STATUTES AND RELEVANT POLICIES

Ecological features receive protection through legislation and planning policy. Legislation and planning policy
relevant to the Proposed Scheme will be identified following a determination of ecological receptors relevant to
the Proposed Scheme following completion of the surveys that are proposed.

The appraisal has been compiled with reference to the following relevant nature conservation legislation,
planning policy and the UK Biodiversity Framework from which the protection of sites, habitats and species is
derived in England.

The Conservation of Habitats and Species Regulations (Habitats Regulations) 2017

The EC Habitats Directive (92/43/EEC) and EC Birds Directive (2009/147/EC) are transposed into UK law via
the Conservation of Habitats and Species Regulations 2017, referred to as the Habitats Regulations. All
species listed under Annex IV of the Habitats Directive are subject to a strict protection and are known as
European Protected Species (EPS). Certain EPS are also listed under Annex Il of the Habitats Directive and
are afforded protection by the establishment of core areas of habitat known as Special Areas of Conservation
(SAC). The effect of proposed developments on SACs is regulated by means of the requirement to carry out
Habitats Regulations Assessment (HRA).

The Birds Directive seeks to maintain populations of all wild bird species across their natural range (Article 2).
All bird species listed under Annex | of the Birds Directive are rare or vulnerable and afforded protection by the
classification of Special Protection Areas (SPAs), these are also designated to protect all regularly occurring
migratory species, paying special attention with regard to the protection of wetlands, particularly those of
international importance (Article 4). The requirement to carry out HRA also applies to SPAs.

The Wildlife and Countryside Act (WCA) 1981 (as amended)

Under the WCA (England and Wales) all birds, their nests and eggs (with exception of species listed under
Schedule 2) are protected by the WCA. It is an offence to intentionally Kill, injure, or take any wild bird, take or
destroy their eggs or to damage or destroy the nest of any wild bird (but only, with specified exceptions, whilst
being built, or in use). In addition, species listed on Schedule 1 of the act are afforded special protection year-
round, regardless of whether they are nesting or not.

Animal species listed at Schedule 5 of the WCA, which includes species of reptile native to the UK, are afforded
either full or partial protection against the killing, injuring or taking, the possession or control of individuals (live
or dead) and the damage, destruction, disturbance or obstruction of places of shelter or protection.

Section 14 of the WCA also makes provision for the control of invasive non-native animal and plant species and
makes it illegal to allow these species to spread in the wild.

In addition, section 13 of the WCA makes it an offence (subject to exceptions) to pick, uproot, trade in, or possess
(for the purposes of trade) any wild plant listed in Schedule 8, and prohibits the unauthorised intentional
uprooting of such plants.

Countryside and Rights of Way (CRoW) Act 2000

The CRoW Act has amended the WCA in England and Wales, strengthening the protection afforded to Sites of
Special Scientific Interest (SSSI) and the legal protection for threatened species.

The Natural Environment and Rural Communities (NERC) Act 2006

Section 41 of the Act provides for the publication of a list of living organisms and habitats that are of principal
importance for the conservation of biodiversity in England. The list guides public authorities who are required by
section 40 to have regard to the purpose of conserving biodiversity in the exercise of their functions.
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The Wild Mammals (Protection) Act 1996

The Wild Mammals Act is designed to prohibit specified forms of animal cruelty and makes it an offence to intent
to inflict unnecessary suffering on a wild mammal through such acts as mutilation, beating or drowning.

The UK Post-2010 Biodiversity Framework (2011-2020)%8

This Framework lists the UK's most threatened species and habitats and sets out targets and objectives for their
management and recovery. The UK Biodiversity Action Plan (BAP) process is delivered nationally, regionally
and locally and should be used as a guide for decision-makers to have regards for the targets set by the
framework and the goals they aim to achieve. The UK BAP has now been replaced by the UK Post-2010
Biodiversity Framework, however, it contains useful information on how to characterise important species
assemblages and habitats which is still relevant (UK Post-2010 Biodiversity Framework, 2012).

Biodiversity 2020: A strategy for England’s wildlife and ecosystem services®°

This document provides a strategy on the implementation of international legislation and provides a strategic
plan for biodiversity policy for terrestrial, aquatic and marine habitats.

The National Planning Policy Framework (July 2018)8°

The revised NPPF (which replaced the previous 2012 NPPF on 24 July 2018) policy concerning the conservation
and protection of the natural environment requires that decision making should seek to minimise impacts on,
and provide net gains for biodiversity. This includes the establishment of ecological networks that are resilient
to existing and future pressures (paragraph 170).

The National Planning Policy Statement for National Networks

The NPS NN sets out the need for, and Government's policies to deliver, NSIPs on the national road and ralil
networks in England. It provides planning guidance for NSIPs on the road and rail networks, and the basis for
the examination by the Examining Authority and for the primary decision-making process by the SoS.

The NPS NN states that for projects that are subject to the Environmental Impact Assessment Directive, that a
full Environmental Statement taking into account impacts on biodiversity must be prepared.

Furthermore, the NPS NN states that any scheme must establish whether there are likely to be impacts on a
Natura 2000 site covered under the Habitats Regulations prior to the granting of a DCO.

National Policy Statement for Ports

The NPS for Ports sets out the Government’s strategy for new port infrastructure to meet current and future
needs. It determines the approach planning decision-makers should take with respect to ports and port
infrastructure proposals.

58 JNCC and DEFRA (on behalf of the Four Countries’ Biodiversity Group). 2012. UK Post- 2012 Biodiversity Framework,
July 2012. Available from http://jncc.defra.gov.uk/pdf/lUK_Post2010_Bio-Fwork.pdf

59 DEFRA (2011). Biodiversity 2020: A Strategy for Englands Wildlife and ecosystem services. [online] Available here
https://www.gov.uk/government/publications/biodiversity-2020-a-strategy-for-england-s-wildlife-and-ecosystem-services
Accessed June 2018

60 Ministry of Housing, Communities and Local Government (July 2018) National Planning Policy Framework. Available
here:https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/728643/Revise
d_NPPF_2018.pdf
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The NPS for Ports requires investigation into the effects of the project on marine ecology, biodiversity and
protected sites, and to take into account discharges to water and physical modifications of the water environment
that may affect ecological resources. Consideration should be made of the effects of noise on sensitive marine
resources and the Environment Agency, Natural England and the Marine Management Organisation should be
consulted as necessary.

In Paragraph 5.1.22, the NPS for Ports states that capital dredging requirements will need to be subject to
assessment within the ES.

Norfolk Biodiversity Action Plan®?.

The Norfolk Biodiversity Action Plan identifies objectives and targets to promote and protect biodiversity within
the county during the development planning process.

ASSESSMENT METHODOLOGY

The assessment will be based on the methods outlined in the following guidance:
=  DMRB Volume 11, Section 3, Part 4 Ecology and Nature Conservation®?;
= |AN 130/10 Ecology and Nature Conservation: Criteria for Impact Assessment, Highways Agency (2010)%3;

= Guidelines for Ecological Impact Assessment in the United Kingdom and Ireland published by the Chartered
Institute of Ecology and Environmental Management (CIEEM) (2016)%4; and

= Guidelines for the Ecological Impact Assessment in Britain and Ireland: Marine and Costal published by
Chartered Institute of Ecology and Environmental Management (CIEEM) (201085).

Establishment of the baseline environment for nature conservation has involved a review of the existing
information relating to designated and non-designated sites, habitats and fauna.

In addition to the guidance detailed above, the assessment of ecological impacts has been undertaken in
accordance with the following guidance:

= |nstitute of Environmental Assessment (IEA) (1995) Guidelines for Baseline Ecological Assessment (Ref
1.21)%s;

= Highways Agency (2001) Design Manual for Roads and Bridges (DMRB) Volume 10 Section 4 Nature
Conservation (Ref 1.22)%7;

61 Norfolk Biodiversity Action Plan (BAP) (1999) Available at http://www.norfolkbiodiversity.org/actionplans/

62 DMRB (1993) Design manual for roads and bridges (DMRB) Volume 11 Environmental Assessment [online] available at:

http://www.standardsforhighways.co.uk/dmrb/vol11/section3.htm (Accessed November 2017).

63 Highways England (2010). Interim Advice Note 130/10 - Ecology and Nature Conservation: Criteria for Impact
Assessment Interim Advice Note 130/10. Highway England

64 Chartered Institute of Ecology and Environmental Management (2006) Guidelines for Ecological Impacts Assessment in
the United Kingdom CIEEM. Winchester. Ratcliffe, D.A (Ed.) (1977) A Nature Conservation Review. Cambridge
University Press

65 Chartered Institute of Ecology and Environmental Management (2010). Guidelines for Ecological Impact Assessment in
Britain and Ireland: Marine and Coastal.

66 |Institute of Environmental Assessment (1995) Guidelines for Baseline Ecological Assessment. First Edition published by
E & FN Spon, London UK

67 Highways Agency 2001. Design Manual for roads and Bridges Volume 11, Section 4 Nature Conservation.
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= Highways Agency Best Practice in Enhancement of Highways Design for Bats®® (Ref 1.23); and
= Highways Agency (Oct 2008) IAN 116/08 Nature Conservation Advice in Relation to Bats (Ref 1.24)%°.

A number of surveys have been, or will be, undertaken (detailed in Table 8.3) and are proposed to verify and
update baseline information related to habitats and fauna and where the results of these surveys are available
they are presented in this PEIR chapter. The species-specific surveys are:

= Black redstart breeding surveys;

= Breeding bird surveys;

= Vantage point surveys for birds;

= Bat roost surveys: building inspections and emergence/re-entry surveys; and

= Water vole surveys.

The surveys proposed to be undertaken have been discussed with Natural England and NCC and additional
representation has been made in the Scoping Opinion®.

Characterisation of ecological impact is a process that starts with the 'evaluation of ecological resources', which
identifies the most valuable resources that may be impacted by the Proposed Scheme.

The value given to an ecological receptor takes into account any statutory or non-statutory designations, the
intrinsic value of the receptor and whether it supports legally protected or notable species. Consideration will be
given to the value of the species or habitat and its conservation status at a geographic level taking population
size, life cycle, rarity and/or distribution into account. Each ecological resource will be assessed as being
valuable, or potentially valuable, within a geographic frame of reference as set out in Table 1 of IAN 130/10
Ecology and Nature Conservation: Criteria for Impact Assessment. The resource valuation will be further
informed by CIEEM Guidelines.

Once the evaluation of ecological resources has been carried out, the assessment will identify potential
biophysical changes arising from proposed activities during the construction and operation of the Proposed
Scheme that may affect receptors. In accordance with the DMRB and CIEEM, this will take account of design
mitigation measures only (i.e. in the absence of any other mitigation), thus providing clear information regarding
the unmitigated impacts to inform the identification of appropriate mitigation and/or compensation requirements.

Characterisation of ecological impacts upon each receptor requires the determination of a range of parameters
as shown in Table 8.1 — Characterisation of ecological impacts on each receptor developed from IAN 130/10)
to inform the determination of impact significance. These criteria take account of both direct loss of habitat and
ecological resources through land take, and perceived indirect impacts such as pollution and habitat
fragmentation.

68 Highways Agency, March 2006. Best practice in enhancement of highway design for bats literature review. [onling[
Available at
http://webarchive.nationalarchives.gov.uk/20120810191207/http://www.highways.gov.uk/knowledge_compendium/asse
ts/documents/Portfolio/Best%20Practice%20in%20Enhancement%200f%20Highway%20Design%20for%20Bats%20-
%20775.pdf

69 Highways Agency 2008. Interim Advice Note 116/08 Nature Conservation in Relation to Bats
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Table 8.1 — Characterisation of ecological impacts on each receptor

Impact Character | Description

S| — Sign Positive (Beneficial) or Negative (Adverse).

PO — Probability of | Certain, Probable, Unlikely.

Occurring

CO - Complexity Direct, Indirect, Cumulative.

EC - Extent Area measures and percentage of total (e.g. area of habitat/ territory lost).

SZ - Size Description of level of severity of influence (e.g. complete loss, number of animals
affected).

RE — Reversibility Reversible or Not Reversible (can the effect be reversed, whether or not this is
planned?).

DU — Duration Permanent (P) or Temporary (T) in ecological terms. Where differing timescales are
determined in relation to the life-cycle of the receptor, these should be defined.

TF — Timing and Important seasonal and/ or life-cycle constraints and any relationship with frequency

Frequency considered.

Having characterised impacts, proposals for mitigation, compensation and enhancement will be considered,
with the aim of avoiding or reducing the significance of impacts. Subsequent to the mitigation proposals, the
overall residual significance of impacts on each receptor will be assessed.

Using the receptor value ascertained from Table 1 of IAN 130/10 and the characterisation impact table from
Table 8.1 — Characterisation of ecological impacts on each receptor , it is possible to assign an ‘overall
significance category'. Table 3 of IAN 130/10 illustrates the approach taken to relating significant impacts at
different levels of value.

Based on the findings of the assessments, mitigation measures leading to avoidance, reduction or compensation
of adverse effects will be identified prior to an evaluation of the effects of impacts. Typical mitigation measures

could include wildlife fencing, compensatory planting, habitat creation, adoption of working practices and
programming to avoid or reduce disturbance.

BASELINE ENVIRONMENT

A desk study, Phase 1 Habitat survey and species-specific surveys for breeding birds, black redstarts, bats and
water vole have been undertaken to date to identify changes to known biodiversity resources and include both
designated and non-designated sites.

The surveys are being undertaken with reference to the following guidance:

= TAG Unit A3 Chapters 5 and 9 (which also references DMRB Volume 11 and Section 3 Part 4)7°;

= Chartered Institute for Ecology and Environmental Management (CIEEM) (2016) Guidelines for Ecological
Impact Assessment in the UK. CIEEM, Winchestert+

0 Department for Transport (2015). TAG Unit A3 Environment Impact Appraisal Chapters 5 and 9. [online] Available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/638648/TAG_unit_a3_envir_imp_app_dec_
15.pdf (Accessed January 2018)
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= DMRB Volume 11 Section 4 Assessment of the Implications (of Highways and/or Road Projects) on
European Sites (including Appropriate Assessment)®7;

= Bibby, C., N. Burgess, D. Hill and S. Muste (2000). Bird Census Techniques: 2nd edition. Academic Press;

= Collins, J. (Ed.) (2016) Bat Surveys for Professional Ecologists: Good Practice Guidelines (3rd edition) The
Bat Conservation Trust, London; and

®  Strachan, R. and Moorhouse, T. (2006). Water Vole Conservation Handbook, 2nd Edition. Wildlife
Conservation Research Unit (WildCRU), Oxford University.

DESK BASED STUDIES

Statutory Designated Sites

The desk-based search established that there is one internationally designated statutory nature conservation
designation within the Broad Study Area. This is the Outer Thames Estuary Special Protection Area (SPA) (see
Figure 8.6). It covers an area of c. 3,924km?, classified for the protection of wintering red-throated diver. This
area supports the largest aggregations of wintering red-throated diver in the UK, 38% of the GB population. The
foraging areas protected for little tern Sternula albifrons and common tern Sterna hirundo, enhance the
protection afforded to their feeding and nesting areas in the adjacent coastal SPAs.

It is noted that the River Yare and the River Bure are now included within the Outer Thames Estuary SPA. The
extension was proposed in 2016 and formally implemented in 2017. The reason for the inclusion of the River
Yare channel in the extended SPA, to abut the eastern boundary of the existing Breydon Water SPA, and the
lower River Bure, was to provide continuous SPA coverage for common terns foraging from the latter SPA. In
the Scoping Report® the following designated sites within the Extended Study Area were identified as requiring
consideration and this has informed the Extended Study Area:

= Breydon Water SPA, Ramsar and Site of Special Scientific Interest (SSSI), located approximately 2.2km to
the north/northwest of the Proposed Scheme;

= Great Yarmouth North Denes SPA and SSSI, located approximately 3.2km north/northeast of the Proposed
Scheme; and

= The Broads National Park, located approximately 1km to the northwest of the Proposed Scheme.

Non-Statutory Designated Sites

There are no non-statutory designated sites within the Broad Study Area.

Breydon Water, located approximately 2.2km to the north/northwest of the Proposed Scheme is also designated
as an RSPB Reserve, in additional to the statutory designations detailed in Paragraph 8.4.5.

Species Records

A review of desk study data has established records of the following protected species within the Broad Study
Area:

= Records of seven species of bat (common pipistrelle Pipistrellus pipistrellus, soprano pipistrelle Pipistrellus
pygmaeus, Nathusius’ pipistrelle Pipistrellus nathusii, Daubenton’s bat Myotis daubentonii, noctule Nyctalus
noctula, serotine Eptesicus serotinus and brown long-eared bat Plecotus auritus). Brown long-eared bat,
noctule and soprano pipistrelle are also listed as target species on the Norfolk Biodiversity Acton Plan (BAP);

= Records of otter Lutra lutra, water vole Arvicola amphibious and badger Meles meles. Otter and water vole
are also both included on the Norfolk BAP;
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= Records of natterjack toad Epidalea calamita, common lizard Zootoca vivipara and slow worm Anguis
fragilis; and

= A large number of bird species, including 50 species listed on Schedule 1 of the Wildlife and Countryside
Act 1981 (as amended) which are protected at all times of the year. Sixteen species of bird are included on
the Norfolk BAP, including little tern and swift Apus apus.

The desk study data also included records of several priority species (S41 NERC Act as amended) that have
been recorded within the Broad Survey Area. These include European hedgehog Erinaceous europaeus, brown

hare Lepus europaeus, common toad Bufo bufo and goat moth Cossus cossus. These species are afforded no
formal protection within the UK but must be taken into consideration during the planning phase.

FIELD STUDIES

Habitats

The type and extent of habitats identified within the Main Study Area are described in Table 8.2 and shown in
the Great Yarmouth Third River Crossing Preliminary Ecological Appraisal [PEA] Report” (Mouchel, 2016)
(Appendix 8A).

Table 8.2 — Habitats Present within the Main Study Area

Habitat Description
Amenity Southtown Common recreation ground lies to the south of William Adams Way. This
grassland area contains amenity grassland dominated by perennial rye-grass Lolium perenne,

with some white clover Trifolium repens, ribwort plantain Plantago lanceolata and
common dandelion Taraxacum officinale also present.

Allotments The area to the east of Suffolk Road contains several allotments which, in addition to
scattered native tree species, contained varieties of arable crops and introduced garden
plants.

Hardstanding The area to the east of the river Yare is well built up with roads, industrial buildings and

and Buildings concrete storage space for materials being shipped. Butterfly bush Buddleja davidii,
creeping thistle Cirsium arvense and ragwort Jacobaea vulgaris were seen to be
growing amongst the concrete.

Hedgerow There are several species poor hedgerows surrounding properties east of the River
Yare.
Ditch The north and west of Southtown Common is bordered by a ditch containing standing

water. The banks are covered by common nettle Urtica dioica, bramble Rubus
fruticosus, great willowherb Epilobium hirsutum, dog rose Rosa canina and creeping
thistle.

To the north of William Adams Way and to the west of Suffolk road, is a wet ditch and
associated scrub habitat. The ditch passes under William Adams Way and runs north
away from the road. The area around the ditch contains willow Salix sp., great
willowherb, bramble, common nettle, hawthorn Crataegus monogyna, poplar Populus
sp. and field bindweed Convolvulus arvensis and hogweed Heracleum sphondylium.

River The proposed bridge will cross the River Yare. At this location the river is tidally
influenced. Mud and silt, typically associated with this habitat are likely to support
benthic invertebrate communities and fish stocks. Common terns Sterna hirundo are
known to forage on the River Yare. This stretch of the Yare is in use as a working port.

X Mouchel 2016. Great Yarmouth Third River Crossing Preliminary Ecological Appraisal Produced for Norfolk County
Council
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Habitat Description
Scattered A mixture of broadleaf trees are present in the margins of Southtown Common, as well
trees as bordering William Adams Way to the north and south. Pedunculate oak Quercus

robur, beech Fagus sylvatica, poplar Populus spp., willow Salix spp., hawthorn
Crataegus spp., sweet chestnut Castanea sativa and horse chestnut Aesculus
hippocastanum are all present alongside ash Fraxinus excelsior and elder Sambucus
nigra.

Species

8.4.10. A summary of species potential and results of surveys undertaken to date within are provided in Table 8.3 —
Species Surveys Proposed and Undertaken.

Table 8.3 — Species Surveys Proposed and Undertaken

Species Description
Aquatic The River Yare has the potential to support a range of aquatic species and communities
Ecology including fish and benthic invertebrates. Aquatic ecological assessment work, including

fish trawl surveys are yet to commence, however it has been identified as a future survey
requirement. Discussions with Natural England, the Environment Agency and the Marine
Management Organisation (MMO) are ongoing in relation to surveys in respect of the
marine environment.

Bats Thirteen structures were assessed for their suitability to support roosting bats during
August 2017 (described within the Protected Species Survey Report, presented in
Appendix 8B). Ten were assessed as having Low Roost Suitability, and two as having
Negligible Roost Suitability. One building was inaccessible. Further surveys, comprising
internal inspections and dusk emergence/dawn re-entry surveys will be undertaken and
the results, along with any subsequent mitigation measures required, will be incorporated
into the ES.

Foraging habitats such as open water, domestic gardens and allotments within the
vicinity of the Proposed Scheme were fragmented and unconnected. This foraging
habitat is of low suitability for use by foraging and commuting bats.

Two transects were undertaken in July and August 2017. No bats were recorded along
Transect 1. This was likely to be a result of the absence of vegetation and high levels of
artificial lighting. One species of bat, common pipistrelle, was recorded along Transect 2.
Four commuting passes were recorded along the northern edge of Southtown Common,
where it meets William Adams Way. No bat foraging activity was recorded.

Badgers No evidence of badger was recorded during the survey work undertaken. There are no
habitats suitable for badger within the Main Survey Area. Accordingly, no further surveys
will be undertaken for this species.

Otter The main channel of the River Yare, through the centre of the Survey Area, is canalised
and with no suitable locations for otter holts. It is therefore unlikely that this species could
be affected by the Proposed Scheme and no further surveys will be undertaken for this
species.

Water vole A ditch is present on the northern and western edge of Southtown Common. A water vole
survey, undertaken in August 2017 (described within the Protected Species Survey
Report, presented in Appendix 8B), recorded feeding remains and water vole droppings
along this section of the ditch. Although the ditch continues to the north of William Adams
Way, this could not be surveyed as access to the channel and banks could not be safely
achieved. Further surveys for water vole will be undertaken following a change in the
scheme alignment since the previous surveys were undertaken. The results of these
surveys will be reported in the ES.
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Species Description
| Other | The habitats within the footprint of the Proposed Scheme, including residential gardens
mammals and an area of allotments on Queen Anne’s Road are suitable habitat for hedgehog,

although no evidence of hedgehog was recorded during the survey work undertaken.
Measures to mitigate the impact of the Proposed Scheme on hedgehogs will be included
within the ES. Further surveys for hedgehogs will not be undertaken.

Amphibians There is a small pond located roughly within the centre of the Main Survey Area,
adjacent to William Adams Way and Queen Anne’s Road (approximate Ordnance Survey
grid reference: TG523058). The pond and the surrounding habitat, which comprises
grassland, scrub and woodland, is suitable for amphibians. In addition, a ditch is present
within the Survey Area, located on the northern and western edge of Southtown
Common. At the time of survey, the ditch contained standing water. The ditch and
adjacent terrestrial habitat within Southtown Common is also suitable for amphibians.
Both the pond and the ditch were subject to a Habitat Suitability Index (HSI) assessment
in September 2016 to assess suitable for great crested newts Triturus cristatus. The ditch
scored 0.49 and the pond scored 0.52 which corresponds as ‘poor’ and ‘below average’
suitability. These scores indicate that great crested newts are unlikely be present in these
waterbodies, and therefore further surveys will not be undertaken.

Reptiles The majority of habitats within the footprint of the Proposed Scheme comprise either
short or open sward grassland, or concrete urban areas which are of negligible value for
reptiles. The allotments south of Queen Anne’s Road (approximate Ordnance Survey
grid reference: TG523058) provide suitable habitat for reptiles, including a mix of tall
ruderal vegetation and long sward grassland, with areas of compost and logs which
could be used as refugia. However, this habitat is limited in extent, subject to frequent
disturbance and surrounded by entirely by urban development with no connectivity to
other suitable habitats within the wider area. Accordingly, the suitability of this habitat for
reptiles is limited such that should reptiles be present, it is likely that they will occur in low
numbers only. Measures to mitigate the impact of the Proposed Scheme on reptiles will
be included within the ES. Further surveys for reptiles will not be undertaken.

Birds Trees, areas of scrub and a number of buildings within and adjacent to the Proposed
Scheme are suitable for use by breeding birds. Breeding bird surveys, comprising
transect and vantage point surveys, are ongoing through 2018. These surveys will
provide information on the assemblage of species using the habitats within the Main
Study Area, including bird species that may be using the River Yare.

The mosaic of urban areas with scattered ruderal vegetation and scrub is suitable for
black redstart Phoenicurus ochruros. Dedicated surveys for this species are ongoing
throughout 2018.

PREDICTED EFFECTS

The DMRB recognises a humber of nature conservation resources which could be affected by the construction
and future use of a road scheme of the type proposed. These comprise designated and non-designated sites,
important habitats and habitat-types and protected and notable species.

Taking into account the intended design form and likely construction requirements of the Proposed Scheme,
and the data derived from desk studies, the PEA and the species-specific surveys undertaken to date, impacts
which could result from implementation and future use of the Proposed Scheme have been identified. These
are described below and will form the focus of the assessments which are yet to be undertaken and will be
reported within the ES, alongside any mitigation measures which may be required.
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CONSTRUCTION

Killing, injuring and disturbance of protected species during construction;

Temporary reduction in water quality through sedimentation caused by construction works within the River
Yare, with consequent effects upon habitats, aquatic species and conservation designations;

Contamination of watercourses through accidental spillage of fuels/chemicals with consequent effects upon
aguatic habitats, aquatic species and conservation designations;

Contamination of watercourses as a result of mobilisation of existing ground contamination. Consequent
effects upon aquatic habitats, aquatic species and conservation designations;

Potential contamination of nearby habitats, watercourses and designated sites as a result of a reduction in
air quality (including construction related dust).

The works may disturb foraging and commuting bats using affected habitats. This is considered to be a
minor effect on bats as the works are of temporary duration and bat activity is low throughout the area of
works.

Floodlighting used during nights works (if required) could disturb bats or prevent them from using, or cause
severance of, regular commuting routes or foraging areas.

OPERATION

Direct loss of habitat through land-take;

Direct loss of the river banks/aquatic habitats, through the construction of the bridge structure, including
areas that fall within the Outer Thames Estuary SPA,

Potential for effects upon the Conservation Objectives of the SPA for bridge works, in terms of any piers,
which will be located within the SPA;

Fragmentation of retained habitats and/or severance of wildlife corridors;
Wildlife fatalities as a direct result of severance of foraging routes, breeding sites or territories;

Contamination of watercourses and/or waterbodies associated with road related run-off. Consequent effects
upon aquatic habitats aquatic species and conservation designations;

Disturbance of nocturnal animals, such as bats, where road lighting introduces a new light source;

Disturbance of wildlife as a result of increased noise and vibration; and

Pursuant to the Conservation of Habitats and Species Regulations 201772 an assessment will be undertaken of
the Proposed Scheme’s effects on the Breydon Water SPA and Ramsar site, the Great Yarmouth North Denes
SPA and the Outer Thames Estuary SPA (including the River Yare SPA) (the European Sites). It is proposed
that Information relating to HRA will not be duplicated in the ES but will be cross-referenced within the ecology
chapter as appropriate.

72.5..2017/1012

GREAT YARMOUTH THIRD RIVER CROSSING WSP
Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001 August 2018
Norfolk County Council Page 115 of 327



8.6

8.6.1.

8.6.2.

8.6.3.

8.6.4.

8.6.5.

\\\I)

PROPOSED MITIGATION

Mitigation measures will be included within the interim CoCP that will accompany the ES and will be secured
through the full CEMP. The opportunity for these will be considered following consultation and will be presented
in the ES.

GENERAL MEASURES

At this PEIR stage, prior to completion of internal inspection surveys and emergence/re-entry surveys, it is not
possible to determine the impact of the Proposed Scheme on bats. Mitigation and enhancement measures will
be informed as appropriate by the results of these surveys and presented in the ES.

Fish trawl surveys are due to be undertaken in conjunction with the benthic ecology surveys. The effect of the
Proposed Scheme on fish passage, and any mitigation measures required, will be presented in the ES.

Further mitigation and enhancements will be proposed after the completion of surveys.

Generic measures adopted as best practice to avoid predicted effects of degradation of terrestrial habitats,
watercourses and species adjacent to work sites include the following:

= All site works should be carried out in accordance with best environmental working practices e.g. CIRIA
publications.

= Polluting materials should not be stored in works areas located within areas of significant biodiversity value,
particularly within 50m of watercourses.

= Methods to minimise/prevent contamination of the watercourses during the construction works should be
implemented in accordance with most recent guidance.

= As many trees as possible should be retained. Essential tree surgery to the crown or roots of trees should
be undertaken in accordance with British Standard (BS) 3998:2010 Tree Work Recommendations and
appropriate Arboricultural Association advice notes, along with the protection of trees.

= Works that disturb drainage features should include measures to mitigate adverse effects or reinstate
drainage to ensure the features retain their correct working function.

= The presence of significant ecological receptors has implications for the timing of the development work.
The avoidance of periods of particular sensitivity is considered best practice and should be considered.

= All trenches and work excavations should be covered overnight or fenced off to prevent animals becoming
trapped, and trenches should include an earth ramp to allow animals to climb out.

= A watching brief should be maintained throughout the works. If any protected species are found, a clerk of
works or ecologist should advise how best to proceed.

= Areas of verge that are temporarily disturbed should be re-instated after completion of the works. Habitats
should be encouraged to regenerate naturally.

= |n view of the current national issue with the fungal infection of ash trees by Chalara fraxinea, a walkover
survey for signs of ash dieback is recommended prior to works within areas containing ash or which require
the felling of ash trees. If infected ash trees are identified, appropriate bio-security advice issued by
Highways England and the Forestry Commission should be followed.
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CONSTRUCTION

In order to minimise the risk of disturbing breeding birds, the removal of woody vegetation should be undertaken
outside of the breeding season (typical breeding season is March to July inclusive). If tree and vegetation
removal has to take place during this period, the vegetation should be checked prior to removal for the presence
of nests by an appropriately experienced ecologist. If nests that are in use are present, it may be necessary to
delay work in immediate proximity to the nest until the young have fledged.

Given the known presence of water vole within the Application Site, it is likely that mitigation measures will
include measures to avoid incidental mortality during site clearance or construction and provision of replacement
habitat to compensate for habitat lost to the footprint of the Proposed Scheme. The results of the update surveys
and details of the proposed mitigation strategy will be reported in the ES.

Suitable habitat for reptiles is limited and isolated within the Main Study Area such that large populations of
reptiles are unlikely to be present. During construction, it is possible, though unlikely, that individual animals may
be present in these isolated areas of suitable habitat. Precautionary measures as follows are at this stage
considered likely to be effective to ensure that individual animals are not affected during the works.

= Reptiles will be excluded from the proposed works area through habitat manipulation and natural refugia
removal.

= Habitat manipulation will involve strimming the vegetation within the works area prior to commencement of
works to reduce the vegetation to a sward height that would encourage reptiles to move offsite and into
adjacent areas. This should be undertaken when reptiles are active, i.e. between mid-April to mid-October
when the temperature is at least 12°C

The habitats within and around the Main Study Area are suitable to support hedgehogs. A watching brief will be
maintained during the works to protect individual hedgehogs that may be present.

OPERATION

New planting should aim to restore the ecological value of the soft estate where affected, and should aim to
enhance the local biodiversity where possible. This could include re-instating and re-linking severed linear
wildlife corridors with new planting. Consideration should be given to the inclusion of locally sourced native plant
species within planting proposals and the application of sensitive management and monitoring regimes.

Swifts and black redstarts are species for which enhancement may be possible, subject to further design. The
results of the breeding bird surveys, which are currently being undertaken, will inform the need for mitigation
and identify opportunities for further enhancement.

CONCLUSIONS AND EFFECTS

A Habitat Regulations assessment will be undertaken to determine whether the Proposed Scheme will have an
adverse effect on the integrity of the European sites identified within the Broad and Extended Study Areas. Until
this stage of assessment is completed, insufficient information is available to reach conclusions on the impact
on these sites.

No habitats of ecological importance or with legal protection have been identified within the Main Study Area,
although as stated in this chapter, a benthic ecology survey is still to be undertaken. As assessment of the likely
effects of the Proposed Scheme on these habitats will be undertaken after these surveys are complete.

The assessments undertaken within the survey data collected to date have not identified any significant impact
on hedgehogs, amphibians or reptiles. At this current stage of the assessment, there is insufficient information
available to assess the effects upon bats, breeding birds, fish and water vole.

GREAT YARMOUTH THIRD RIVER CROSSING WSP
Project No.: 70046035 | Our Ref No.: GYTRC-WSP-EGN-XX-RP-EN-0001 August 2018
Norfolk County Council Page 117 of 327



\\\I)

8.8 ASSESSMENTS STILL TO BE COMPLETED

8.8.1.  Surveys for the following species and habitats are ongoing and will be presented within the ES along with
conclusions on the nature of any significant effect upon them:
= Additional bats (internal inspections and dusk emergence/dawn re-entry surveys);
= Breeding birds (transect and vantage point surveys);
= Benthic ecology;
= Fish trawls; and

= Water vole.
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9 CULTURAL HERITAGE

9.1 INTRODUCTION

9.1.1.  This chapter provides preliminary information with regard to cultural heritage as it relates to (i) the Proposed
Scheme to date; and (ii) data currently available and gathered at this point of the assessment process. It is
supported by Figures 9.1 - 9.3 and Appendix 9A, 9B and 9C.

9.1.2. For the purposes of this assessment, the Proposed Scheme refers to the main area of works as presented in
Figures 2.4, 2.5 and 2.6. Six outlying sites for the installation of VMS and vessel waiting facilities in the River
Yare are addressed separately where appropriate.

9.1.3.  The preliminary assessment in relation to cultural heritage has focused on:
= Establishment of the baseline environment relative to archaeological remains, historic buildings and historic

landscapes; and
= |dentification and description of predicted impacts on identified assets and resources.
STUDY AREA

9.1.4.  The study area which has been adopted for the assessment of cultural heritage features extends to:

(i) 1km around the Proposed Scheme for designated assets (World Heritage Sites, Scheduled Monuments,
Listed Buildings, Registered Park and Gardens, Registered Battlefields and Conservation Areas),
presented in Figure 9.1;

(i)  500m around the Proposed Scheme for non-designated cultural heritage assets, presented in figure 9.2;
and

(i)  250m around the proposed locations of the VMS signs and vessel waiting facilities, for designated cultural
heritage assets presented in Figure 3a — 3g.

9.2 DIRECTIVES, STATUTES AND RELEVANT POLICES
NATIONAL LEGISLATION
Ancient Monuments and Archaeological Areas Act 1979

9.2.1. Ancient Monuments are heritage assets which can be either Scheduled Monuments (SM) or "any other
monument which in the opinion of the SoS 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 the SoS for
works of demolition, destruction, damage, removal, repair or alteration that to a SM or assets being considered
for adoption as an SM.

9.2.2. Development affecting the setting of a SM is dealt with wholly under the planning system (where the effect on
setting is a material consideration) and does not require Scheduled Monument Consent. SMC. Geophysical
prospection (including the use of a metal detector) on a Scheduled Monument requires prior consent from
Historic England.

The Planning (Listed Buildings and Conservation Areas) Act 1990

9.2.3.  The Act sets out the legal requirements for the control of works to listed buildings. Grade | buildings are those

of exceptional interest. Grade II* are particularly significant buildings of more than special interest. Grade Il are
buildings of special interest, which warrant every effort being made to preserve them.
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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. In considering applications for consent the authority
must have special regard to the desirability of preserving the building or its setting or any features of special
architectural or historic interest which it possesses.

The Act imposes a duty on Local Planning Authorities to determine which parts of their area are areas of special
architectural or historic interest, the character or appearance of which it is desirable to preserve or enhance,
and to designate these areas as Conservation Areas. Consent must be obtained under the TCPA 1990 for the
demolition of buildings in a Conservation Area, and when exercising any functions under the planning acts
(including the grant of planning permission for new development), local planning authorities and the SoS (as the
case may be) must pay special attention to the desirability of preserving or enhancing the character or
appearance of conservation areas. In addition, when considering whether to grant planning permission for
development which affects a listed building or its setting, special regard must be had to the desirability of
preserving the building or its setting or any features of special architectural or historic interest. These statutory
duties apply in addition to the relevant policies in part 16 of the NPPF73..

Section 33 Planning Act 2008

It should be noted that where development requires a DCO under the Planning Act 2008, section 33 disapplies
the need for Scheduled Monument Consent, Listed Building Consent or planning permission for the
development. However, the objectives of these regulatory controls and associated policies remain an important
consideration in the assessment of an application for a DCO.

NATIONAL POLICY

National Policy Statement for National Networks

The NPS NN states the requirements that the SoS has for DCO applications. The NPS 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.

Within an Environmental Statement, 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.”

National Policy Statement for Ports

The PNPS states the requirements for Port and related infrastructure. Similar to the NPS NN, 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 201874

The Government issued the revised NPPF in July 2018 and further guidance is provided in the Planning Policy
Guidance. Chapter 16 brings together the way plan making and decision making should adopt a positive strategy
to ensure the conservation and enjoyment of the historic environment and how to approach consideration of the
potential impacts of development on such assets. The strategy should take into account the ‘desirability of new

73 Ministry of Housing, Communities and Local Government (July 2018) National Planning Policy Framework. Available
here:https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/728643/Revise
d_NPPF_2018.pdf

74 Ministry of Housing, Communities and Local Government (July 2018) National Planning Policy Framework. Available
here:https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/728643/Revise
d_NPPF_2018.pdf
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development making a positive contribution to local character and distinctiveness’ (paragraph 185). It also
requires that a high level of detail should be provided when considering proposals with the potential to affect
heritage assets. In determining applications, account should be taken of the desirability of sustaining and
enhancing the significance of heritage assets, the positive contribution that conservation of heritage assets can
make to sustainable communities, and the desirability of new development making a positive contribution to
local character and distinctiveness (paragraph 192).

When considering the impact of a proposal on a heritage asset, great weight should be given to its conservation
(paragraph 193). Justification for any harm should be clear and convincing (paragraph 194). Where any harm
to the significance of a designated heritage asset would be less than substantial, the harm should be weighed
against the public benefits of the proposal. Proposals involving substantial harm to (or total loss of) significance
should be refused unless it can be demonstrated that the harm or loss is necessary to achieve substantial public
benefit that outweighs that harm or loss (paragraphs 195 and 6).

Local Policy

The Great Yarmouth Local Plan: Core Strategy’® was adopted in 2015 and sets out the overall planning
strategy for the Borough until 2030. The Council’s approach to managing the historic environment is
addressed in Policy CS10 — Safeguarding local heritage assets”® and in the Saved Policies from the 2001
Great Yarmouth Borough-Wide Local Plan - BNV2: Areas of archaeological significance and BNV8 Buildings
of local importance’”

ASSESSMENT METHODOLOGY

The preliminary assessment examines four topic areas:

= Archaeological assets: materials created or modified by past human activities, which include a wide range
of visible and buried artefacts, field monuments, structures and landscape features. This includes areas
which have been identified as being of archaeological potential;

Built heritage assets: architectural, designated or other structures with historical value (significance), such
as listed buildings;

The historic landscapes; and

= Palaeoenvironmental assets.

The preliminary assessment is informed by:

(i) Historic Environment Good Practice Advice in Planning Policy Notes 2-3 managing significance and setting;

(i) DMRB, Volume 11, Section 3, Part 2; Appendix 8 (DMRB: HA208/07)8; and

5 Great Yarmouth Local Plan Core Strategy 2013-2030. Adopted December 2015. [online] Available at https://www.great-
yarmouth.gov.uk/CHttpHandler.ashx?id=1884&p=0

76 https://www.great-yarmouth.gov.uk/CHttpHandler.ashx?id=1884&p=0

77 https://www.great-yarmouth.gov.uk/CHttpHandler.ashx?id=1585&p=0

8 Highways England (2007) Design Manual for Roads and Bridges, Cultural Heritage, Volume 11, Section 3, Part 2
[online] available at: http://www.standardsforhighways.co.uk/dmrb/vol11/section3/ha20807.pdf (Accessed November
2017).
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(i) Volume 5, Section 1, Part 2 (TA37/93)7° and Chartered Institute for Archaeologists standards and guidance
documents (refs).

For ease of reference, summary findings regarding identified individual heritage assets are presented in DMRB
Annexes 5, 6 and 7 tabular format although the contribution of immediate, wider and extended setting, including
association with other heritage assets, and the contribution these factors make to significance is presented in
other sections of this chapter. The tables include consideration of the value (significance) of archaeological
remains, historic landscapes, built heritage and set out the assessed magnitude of impact and significance of
effect of the Proposed Scheme after mitigation has been taken into account.

ESTABLISHMENT OF THE BASELINE ENVIRONMENT

The identification and description of the baseline environment has used data from the following sources:
= Data has been gathered on designated heritage assets from the National Heritage List for England (NHLE)®9;

= Details of non-designated heritage assets have been gathered from the Norfolk Historic Environment Record
(NHER)®,;

= |nformation on Conservation Areas held by Great Yarmouth Borough Council®?;

= A preliminary assessment of the potential of the study area presented in the Cultural Heritage Desk-based
Assessment (WSP 2017), presented in Appendix 9B;

= Geoarchaeological Feasibility Study (Wessex Archaeology 2018), Presented in appendix 9C.

Initial value assessments have been made for each cultural heritage asset following the guidance set out in
DMRB volume 11, Section 3, Part 2 (HA 208/07)78,

VALUE OF CULTURAL HERITAGE ASSETS

Assessment of the value of cultural heritage assets will involve consideration of the heritage interest of the asset
to this and future generations. That interest may be archaeological, architectural, artistic or historic, and may
derive not only from the asset’s physical presence, but also from its setting, and from individual or group qualities,
either directly or potentially. These are professional judgements, but they are also guided by legislation, national
policies, acknowledged standards, designations, criteria and priorities. The assessment of value (also referred
to as significance) will be undertaken in line with DMRB guidance, and in compliance with the NPPF and the
following relevant professional guidelines: Chartered Institute for Archaeologists (CIfA) Standard and Guidance
for Historic Environment Desk-based Assessment (2017)83 and CIfA Code of Conduct (2014)84.

The DMRB recommends the adoption of six ratings for value in relation to archaeological remains and built
heritage: very high, high, medium, low, negligible and unknown. Definitions for each rating are outlined in Table
9.1 - Factors for assessing the value of archaeological remains.

7 Highways Agency 1993. Scheme Assessment Reporting Part 2, TA37/93. [online] Available at
http://www.standardsforhighways.co.uk/ha/standards/dmrb/vol5/section1/td3793.pdf (Accessed June 2018.

80 https://historicengland.org.uk/listing/the-list/

81 Norfolk Historic Environmental Record. [online] Available https://www.norfolk.gov.uk/libraries-local-history-and-
archives/archaeology-and-historic-environment/historic-environment-record. Accessed May 2018

82 https://www.great-yarmouth.gov.uk/conservation-areas

83 Chartered Institute for Archaeologists (2017) Standard Guidance for Historic Environment Desk Based Assessment [online] Available
at: http://www.archaeologists.net/sites/default/files/CIfFAS&GDBA_2.pdf Accessed January 2018

84 Chartered Institute for Archaeologists (2014) Code of Conduct [online] Available at;
https://www.archaeologists.net/sites/default/files/CodesofConduct.pdf Accessed January 2018
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Table 9.1 - Factors for assessing the value of archaeological remains

Value Criteria: Built Heritage Criteria: Archaeology Criteria: Historic
Landscape
Very High | Structures inscribed as of World Heritage Sites World Heritage Sites
universal importance as World (including nominated inscribed for their historic
Heritage Sites sites) landscape qualities.
Other buildings of recognised Assets of acknowledged  Historic landscapes of
international importance international importance  international value, whether
Assets that can designated or not.
contribute significantly to | Extremely well preserved
acknowledged historic landscapes with
international research exceptional coherence, time-
objectives depth, or other critical
factor(s).
High Scheduled Monuments with Scheduled Monuments Designated historic
standing remains (including proposed landscapes of outstanding
Grade | and II* Listed Buildings sites) interest.
Other listed buildings that can be | Undesignated assets of Undesignated landscapes of
shown to have exceptional schedulable quality and outstanding interest.
qualities in their fabric or historical | importance Undesignated landscapes of
associations not adequately Assets that can high quality and importance,
reflected in the category contribute significantly to | and of demonstrable national
Conservation Areas containing acknowledged national value.
very important buildings research objectives Well preserved historic
Undesignated structures of clear landscapes, exhibiting
national importance considerable coherence,
time-depth or other critical
factor(s).
Medium Grade Il Listed Buildings Designated or Designated special historic
Historic (unlisted) buildings that undesignated assets that | landscapes.
can be shown to have exceptional | contribute to regional Undesignated historic
qualities in their fabric or historical | research objectives landscapes that would justify
associations special historic landscape
Conservation Areas containing designation, landscapes of
buildings which contribute regional value.
significantly to their historic Averagely well-preserved
character historic landscapes with
Historic Townscape or built-up reasonable coherence, time-
areas with important historic depth or other critical
integrity in their buildings, or built factor(s).
settings (e.g. including street
furniture and other structures)
Low Locally Listed Buildings Designated and Robust undesignated historic

Historic (unlisted) buildings of
modest quality in their fabric or
historical association

Historic Townscape or built-up
areas of limited historic integrity in
their buildings, or built settings
(e.g. including street furniture and
other structures)

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

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.
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Value Criteria: Built Heritage Criteria: Archaeology Criteria: Historic
Landscape

Negligible = Buildings of no architectural or Assets with very little or Landscapes with little or no
historical note; buildings of an no surviving significant historical interest.
intrusive character archaeological interest

Unknown | Buildings with some hidden (i.e. The value of the site has | The value of the historic
inaccessible) potential for historic | not been ascertained landscape has not been
significance ascertained.

MAGNITUDE OF IMPACT

Assessment of the magnitude of impact of the Proposed Scheme on cultural heritage assets will involve
consideration of the degree of change that would be experienced by the asset and its setting if the Proposed
Scheme were to be completed as compared with a ‘do nothing’ situation. The assessment will take into account
any mitigation that is part of the design.

The DMRB recommends the adoption of six ratings for magnitude of impact: no change, negligible, minor
adverse, moderate and major. Factors for assessing the magnitude of impact are summarised in Table 9.2 —
Factors for assessing the magnitude of impact.

Table 9.2 — Factors for assessing the magnitude of impact

Magnitude of Example
Impact
Major Change to most or all aspects of a cultural heritage asset, such that the resource is

totally altered
Comprehensive changes to setting

Moderate Clear alteration to many aspects of a cultural heritage asset
Considerable change to setting that affect the character of the asset
Minor Slight alteration to cultural heritage asset.
Sight alteration to setting
Negligible Very minor changes to cultural heritage assets and their setting
No Change No change to cultural heritage assets and their setting

SIGNIFICANCE OF EFFECT

Assessment of the significance of effect of the Proposed Scheme on cultural heritage assets combines the value
of the resource and the magnitude of the impact (incorporating the agreed mitigation), for each cultural heritage
asset.

The DMRB recommends the adoption of five ratings for significance of effect: neutral, slight, moderate, large
and very large. The matrix used for establishing significance of effect is presented in Table 5.3.

SETTING ASSESSMENT

In order to determine the magnitude of impact and the significance of effects on a heritage asset due to a change
in setting, an assessment is required in order to determine how the setting contributes to the significance of the
heritage asset.

The definition of setting used here is taken from the revised NPPF: “The surroundings in which a heritage
asset is experienced. Its extent is not fixed and may change as the asset and its surroundings evolve.
Elements of a setting may make a positive or negative contribution to the significance of an asset, may affect
the ability to appreciate that significance or may be neutral”.’ (Annex 2). Historic England in their Setting of
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Heritage Assets: Historic Environment Good Practice Advice in Planning® that the importance of setting lies in
what it contributes to the significance of the heritage asset. This depends on a wide range of physical
elements within, as well as perceptual and associational attributes pertaining to, the heritage asset’s
surroundings.

Historic England discuss several other general considerations including: cumulative change; change over time;
appreciating setting; buried assets and setting; designated settings; setting and urban design; and setting and
economic and social viability and has provided a stepped approach to the assessment and importance of setting
to heritage assets. Following Step 1, which is the initial identification of the heritage assets the subsequent steps
comprise:

= Step 2: Assessing whether, how and to what degree the settings make a contribution to the cultural heritage
significance of the heritage assets.

= Step 3: Assessing the effect of a proposed development on the setting, and the resulting implications for the
cultural heritage significance of the heritage asset(s).

= Step 4: Maximising enhancement and minimising harm (mitigation).

Step 2: In assessing whether, how and to what degree the settings make a contribution to the cultural heritage
significance of the heritage assets, a number of potential attributes of a setting are considered.

The attributes of setting contribute to its sensitivity and its contribution to the significance of the asset. Table 2
presents examples of definitions for the sensitivity of settings but these should not be seen as exhaustive.

Table 9.3 - Step 2 - Definitions of Sensitivity for the Settings of Heritage Assets

Examples of sensitivity of settings Contribution to
significance of
the asset

A defined setting that is contemporary with and historically and functionally linked with Very substantial

the heritage asset, may contain other heritage assets of international or national (very high)

importance, has a very high degree of indivisibility with the asset and makes a very
substantial contribution to both the significance of the heritage asset and to the
understanding and appreciation of the significance of the asset

Contemporary with and historically and functionally linked with the heritage asset, with Substantial
minor alterations (in extent and/or character), has a high degree of intervisibility with the | (high)
asset and which makes a substantial contribution to both the significance of the heritage

asset and to the understanding and appreciation of the significance of the asset.

Contemporary with and/or historically and/or functionally linked with the heritage asset Moderate
but with alterations which may detract from the understanding of the heritage asset, (medium)
and/or with a moderate degree of indivisibility with the asset and/or which makes a

moderate contribution to the significance of the heritage asset and/or a moderate

contribution to the understanding and appreciation of the significance of the asset.

Largely altered so that there is very little evidence of contemporaneous and/or historic Minor (low)
and/or functional links with the heritage asset, and/or with a low degree of indivisibility

with the asset and/or which makes a minor contribution to both the significance of the

heritage asset and to the understanding and appreciation of the significance of the

asset.

85 Historic England (2017) The Setting of Heritage Assets (2nd edition)
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Step 3: Having assessed the contribution of the setting to the cultural heritage significance of the asset, the
effect of a proposed development on the setting can be determined by consideration of the potential attributes
of a proposed development affecting setting.

Once the sensitivity and contribution of the setting has been determined and the potential attributes of a
proposed development identified, the level of harm or beneficial impact of a proposed development needs to be
evaluated. The criteria for assessing the level of harm is presented below (Table 9.5 - Step 3 - Criteria for
Assessment of the level of harm/benefit on the setting of a heritage asset). This presents definitions of varying
scales of harm or benefit to the contribution of the setting.

Table 9.5 - Step 3 - Criteria for Assessment of the level of harm/benefit on the setting of a heritage
asset

Level of Harm and | Guideline Criteria
Benefit

Major beneficial The contribution of setting to the cultural heritage asset’s significance is
considerably enhanced as a result of the development; a lost relationship between
the asset and its setting is restored, or the legibility of the relationship is greatly
enhanced. Elements of the surroundings that detract from the asset’s cultural
heritage significance or the appreciation of that significance are removed.

Moderate beneficial | The contribution of setting to the cultural heritage asset’s significance is enhanced
to a clearly appreciable extent as a result of the development; as a result, the
relationship between the asset and its setting is rendered more readily apparent.
The negative effect of elements of the surroundings that detract from the asset’s
cultural heritage significance or the appreciation of that significance is appreciably
reduced.

Minor beneficial The setting of the cultural heritage asset is slightly improved as a result of the
development, slightly improving the degree to which the setting’s relationship with
the asset can be appreciated.

Negligible The setting of the cultural heritage asset is changed by the development in ways
that do not alter the contribution of setting to the asset’s significance.

Minor harm (Minor | The contribution of the setting of the cultural heritage asset to its significance is

Adverse) slightly degraded as a result of the development, but without adversely affecting the

Less than interpretability of the asset and its setting; characteristics of historic value can still

substantial harm be appreciated, the changes do not strongly conflict with the character of the site,
and could be easily reversed to approximate the pre-development conditions.

Harm (Moderate The contribution of the setting of the cultural heritage asset to its significance is

Adverse) reduced appreciably as a result of the development. Relevant setting

Less than characteristics can still be appreciated but less readily.

substantial harm

Substantial harm The contribution of the setting of the cultural heritage asset to its significance is

(Major Adverse) effectively lost or substantially reduced as a result of the development, the

relationship between the asset and its setting is no longer readily appreciable.

Changes may occur to the settings of an asset that neither affect their contribution to the cultural heritage
significance of the asset, nor the extent to which its cultural heritage significance can be experienced. In such
instances, it will be considered that there is no impact upon setting

BASELINE ENVIRONMENT

All designated and non-designated heritage assets within the study area are listed in the gazetteer presented
within Appendix 9.1
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No World Heritage Sites, Registered Battlefields, Registered Parks or Gardens or Protected Wreck sites have
been identified within 1km of the Proposed Scheme.

The Grade Il listed Dolphin Public House (NHLE 1096829), an early 20th century building, is located within the
Proposed Scheme boundary.

Designated heritage assets (see Figure 9.1) in the wider (1km) Study Area consist of:
= Four Scheduled Monuments;
— Town Walls (NHLE 1003782);
— Nos 6, 7, and 8, Row 111 South Quay (NHLE 1003958, and also Grade Il Listed Building NHLE
1245916);
— Merchant’s House, Row 117, South Quay (NHLE 1004020, see also Grade II* below); and
— Greyfriars Franciscan Friary (NHLE 1017910).

= Four Grade | Listed Buildings;

The Tollhouse (NHLE 1245560);

Remains of the Church of the Greyfriars (NHLE 1245915);
St Georges Theatre (NHLE 1245919); and

Nelson’s Monument (NHLE 1246057).

= Eight Grade II* Listed Buildings;

— Great Yarmouth Potteries (NHLE 1245561);

— Custom House (NHLE 1245800);

— 25, South Quay (NHLE 1245803);

— Old Merchant House (NHLE 1245917, see also Scheduled Monument above);
— The Hippodrome (NHLE 1245922);

— St Nicholas Hospital Main Entrance Range (NHLE 1245984);

— Old White Lion Public House (NHLE 1271278); and

— The Winter Gardens (NHLE 1271608).

= 102 Grade Il Listed Buildings, including;

Hotels and Public Houses;

— Residential properties;

—  Churches;

— Public and Leisure facilities; and
— Industrial buildings.

= Six Conservation Areas;

— Camperdown;

— Gorleston Extension;

— King Street;

Seafront;

Hall Quay and South Quay; and
St George’s.

There are a further 119 non-designated heritage assets recorded on the NHER in the 500m study area (see
Figure 9.2). Eight lie within the Proposed Scheme:

= The Route of Norfolk and Suffolk Joint Railway (HER 13575);
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= Routes of Great Yarmouth urban railways (HER 13576);

= Site of World War Two defences (HER 27967) — evidence from aerial photographs from the late 1940s of
fencing and barbed wire along with several small buildings;

= Site of late 19th century icehouse and three salt stores (HER 55685);
= Site of World War Il craters (HER 27700 and 43589); and
= Site of World War Il anti invasion defences at Southtown (HER 42355 and 42353).

The vast majority of these assets in the Study Area represent World War Il structures, camps and bomb crater
sites, with the remaining sites comprising finds and structures which reflect the important Naval and shipping
history of the town. The majority of the remaining recorded assets date to the post medieval period. Within the
wider study are there is evidence of buried urban and riverfront remains dating to the Medieval period, as well
as a single findspot of a Neolithic scraper (HER 12936).

A deposit model for soils in Great Yarmouth has been created by the Great Yarmouth Archaeological Map
project using data from 142 boreholes which were drilled by the Norfolk County Laboratory. The model shows
that the area where Great Yarmouth now stands started out as the mouth of a large estuary. Since the last Ice
Age, a south bound current has laid a spit of sand across the north of the estuary, from the north end to the
south. The sand spit blocked off the estuary, leading to the formation of the peat in the Broads. The sand spit
was breached by the sea, and left as either a low tidal island or a shoal until about 1300 years ago, gradually
rising to become permanently dry. When it was first occupied, probably at some point during the tenth century,
it was a low-lying sand bank about 1m above sea level. Throughout the first centuries of habitation, large drifts
of windblown sand buried dwellings and shifted sand dunes, and by the time the walls were built around the
medieval town in the 13th and 14th centuries the ground level was over 1m higher.

The boreholes and evidence from archaeological excavations in the area suggest the presence of buried
medieval shorelines (evidence of this has been found just outside the 500m study area at the site of the Power
Station during its construction).

The medieval walled town lies to the north of the Proposed Scheme options, just outside the 500m study area.
The boundary of the medieval town is represented by the well-preserved remains of the defensive walls, built in
the 13th century and now designated as a Scheduled Monument (NHLE 1003782). The southern end of the
town wall lies approximately 350m north of the Proposed Scheme and extends for distance of around 2km
northwards. Just inside the walls, within the 500m study area, lies the site of the 13th century Dominican or
Blackfriars Friary (HER 4266). Approximately 500m north of this site, just within the 1km study area, is the
Scheduled Monument Greyfriars Franciscan friary, also established in the 13th century (NHLE 1017910). A third
ecclesiastical site, an Augustinian Friary, is located 250m to south of Proposed Scheme (HER 60531). The
presence of these establishments demonstrates the importance of the medieval settlement of Great Yarmouth.

Within the study area, the remains of boats have been found on an earlier buried shoreline at around 3m below
the current ground level. An old landing place was also recorded below the Town Hall site in 1887. All of the
above suggests that buried medieval deposits may survive deep below the current ground level on either side
of the River Yare within the study area.

As stated above, the vast majority of features within the inner study area date to the Modern period, and
specifically the period of the Second World War. Most, if not all, of these features recorded on the NHER have
since been demolished and replaced by modern development.

The town was first bombed during World War | in 1915 (the first aerial bombardment in the UK) however, the
majority of wartime features date to World War 1. During this time the town suffered extensive bombing by the
Luftwaffe as it was one of the last significant places German bombers could drop bombs before returning to
base. Despite this, two-thirds of the medieval town wall survived. World War Il sites within the inner study area
include air raid shelters Anti-Aircraft batteries, pill boxes, gun emplacements, barbed wire obstructions, blast
walls, beach defences, anti-tank defences and military camps. There are also at least 12 recorded bomb craters.
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The presence of these known bomb craters and historic bombing activity suggests a significant risk of
unexploded ordnance, particularly in softer riverbed deposits.

The former Norfolk and Suffolk Joint Railway, which follows the route of the A47, was opened in 1903 and was
in use until 1970. Three sections of the former route of the Great Yarmouth urban railway lie on the east side of
the River Yare. The urban railway was constructed from the mid-19th century and were used until the late 1920s.

BUILT HERITAGE

The majority of the built heritage remains within the study area are listed buildings. The area has undergone
substantial industrial redevelopment in the 20th century. Earlier buildings are now isolated, although still maintain
visual and/or transport links to the wharfs and river. The listed buildings consist of a mixture of uses, but a
number of these are related to the Naval Hospital which dates from 1806 and was built to treat the sick and
wounded from the North Sea Fleet which was engaged in war with France (NHLE 1245982 to 1245986). Great
Yarmouth was an important naval base throughout the Napoleonic Wars, and Admiral Lord Horatio Nelson is
known to have landed at Great Yarmouth on three occasions. Following Nelson’s death, funds were raised to
erect a monument in the town, 30 years before a monument was erected in Trafalgar Square. The monument
is also a Grade | listed building, and lies within the study area (NHLE 1246057). It is 144 feet high and can be
seen from some parts of the study area.

One built heritage asset lies within the Proposed Scheme Boundary, the Grade Il Dolphin Public House (NHLE
1096829), which will be retained. Residential properties are located within the Proposed Scheme which
correspond to buildings shown on the late 19t century Ordnance Survey Map, including those along Queen
Anne’s Road and Southtown Road which are to be demolished as part of the Proposed Scheme. Further
assessment is required to determine whether these may appropriately be categorised