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GLOSSARY

Anthropogenic Pollution or environmental change originating from human activity.

Area The Project area in which the wind turbines, foundations, inter-array cables, export
cables and offshore substations will be located.

Bathymetry The measurement of water depth in oceans, seas, and lakes.

Benthic Ecology Benthic ecology encompasses the study of the organisms living in and on the sea
floor, the interactions between them and impacts on the surrounding environment.

Cetaceans A marine mammal of the order Cetacea; a whale, dolphin, or porpoise.

Cretaceous Age Geological period that lasted from about 145 to 66 million years ago.

Crustaceans Represent a large, diverse arthropod taxon which includes crabs, lobsters, crayfish,
shrimp, prawns, krill, woodlice and barnacles.

Cumulative Impacts 6The addition of many minor or signifi
projects, to create |l arger, more sighni

Designated Landscape Areas of landscape identified as being of importance at international, national or
local levels, either defined by statute of identified in local development plans.

Ensonification Field The area of the seafloor that is acoustically imaged during a sonar survey.

Environmental and Social Impact A statutory process to identify, predict and assess the type and scale of potential

Assessment (ESIA) biodiversity impacts, and opportunities to benefit conservation, associated with any
business activities or projects as according to the IFC.

Fauna Animals of a particular region, habitat, or geological period.

Flora Pertaining to plant, bacterial and fungal life.

Gross Value Added (GVA) An economic productivity metric that measures the contribution of a corporate
subsidiary or company to an economy, producer or sector.

Hydrogeology The branch of geology concerned with water occurring underground.

Hydrology The branch of science concerned with
relation to land.

Incidental Catch Refers to the retained catch of non-targeted species.

Indigenous Originating or occurring naturally in a particular place.

Indirect Impacts 60l mpacts on the environment, which ar¢
produced away from (the site) or as a

Intertidal Referring to the area of seashore which is covered during high tide and uncovered
during low tide.

Land Use The use and management of the natural, semi-natural and built environment.

Landfall The area in which the offshore export cables make landfall and is the transitional

area between the offshore cabling and the onshore cabling.

Landscape Character Area Distinct types of landscape which are generic in character in that they may occur in
different parts of the country, but wherever they are they share broadly similar
combinations of geology, topography, drainage patterns, vegetation and historical
land use and settlement pattern.

Macrobenthic Relatively large organisms living on or in the substrate of bodies of water.

Macrozoobenthic Benthic organisms that are large enough to be seen with the naked eye.

Magnitude Size, extent and duration of an impact.

Meiobenthic Referring to small marine invertebrates that can pass through a 1 mm mesh but will
be retained by a 45 pm mesh.

Mitigation Measure Measure which would avoid, reduce, or remediate an impact.

Neolithic Referring to the final division of the Stone Age.

Palaeolithic Referring to a period in human prehistory distinguished by the original development

of stone tools.
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Phylum A principle taxonomic category that ranks above class and below kingdom.

Polychaete A class of segmented worms often known as bristle worms.

Project The Firefly floating offshore wind project is situated approximately 60 km to the
east of Ulsan, South Korea in the East Sea.

Project Design Envelope (PDE) Also known as the Rochdale Envelope, the PDE concept is routinely utilised in both

onshore and offshore planning applications to allow for some flexibility in design
options, particularly offshore, and more particularly for foundations and turbine
type, where the full details of the project are not known at application submission
but where sufficient detail is available to enable all environmental impacts to be
appropriately considered during the EIA.

Scour Protection Involves the removal of sediment such as sand and dirt from structures that
frequently come into contact with water.

Sedimentology The scientific discipline concerned with the physical and chemical properties of
sedimentary rocks and the processes involved in their formation.

Sensitive Receptor Physical or natural resource, special interest or viewer group that may experience
an impact.

Sensitivity Vulnerability of a sensitive receptor to change.

Subtidal Area extending from below low tide to the edge of the continental shelf.

Transboundary Crossing the border between two or more countries or areas, affecting both or all
areas.

Turbidity A key test of water quality referring to the cloudiness or haziness caused by

particles suspended in liquid.

EORO0805 | Project Firefly | 06 | 02 June 2023

rpsgroup.com Page x



REPORT

ACRONYMS

3D 3-Dimensional

ADCP Acoustic Doppler Current Profile

ADIZ Air Defence Identification Zone

AIS Automated Identification System

AMSL Above Mean Sea Level

Aol Area of Influence

ATC Air Traffic Control

AWC Asian Waterbird Census

BP Before Present

CCR Climate Change Resilience

CD Chart Datum

CHA Cultural Heritage Assessment

CHP Cultural Heritage Protection

CIA Cumulative Impact Assessment

CITES The Convention on International Trade in Endangered Species
CNS Carbon Neutral Strategy

COWRIE Collaborative Offshore Wind Research into the Environment
CPFDM Comprehensive Plan for Fine Dust Management
CRM Collision Risk Modelling

CTD Current Temperature Depth

CTV Crew Transfer Vessel

DP Dynamic Positioning

E&S Environmental and Social

EAAF East Asian- Australasian Flyway

EAAFP East Asian-Australasian Flyway Partnership
EBL Electrical Business License

EBS Environmental Baseline Studies

EclA Ecological Impact Assessment

EEZ Exclusive Economic Zone

EIA Environmental Impact Assessment

EMF Electro Magnetic Field

EN Endangered

ERC Electricity Regulatory Commission

ESIA Environmental and Social Impact Assessment
FAA Federal Aviation Administration

FOWF Floating Offshore Wind Farm

GHG Greenhouse Gases

GlIP Good International Industry Practice

GIS Geographical Information Systems

GND Green New Deal

GVA Gross Value Added

HLV Heavy Lift Vessels

HSSE MS  Health, Safety, Security and Environmental Management System
HVAC High Voltage Alternating Current
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IBA Important Bird Areas

ICAO International Civil Aviation Organisation

ICH Intangible Cultural Heritage

ICOMOS International Council of Monuments and Sites
ICPC International Cable Protection Committee

IFC International Finance Corporation

IFR Instrument Flight Rules

IMO International Maritime Organisation

INDC Intended Nationally Determined Contribution
INNS Invasive Non-Native Species

IUCN International Union for the Conservation of Nature
IWC International Waterbird Census

JNAPC Joint Nautical Archaeology Policy Committee
KEI Korea Environment Institute

KEPCO Korea Electrical Power Corporation

KNOC Korea National Oil Cooperation

KOSTAT Koreads Statistical Organisation
LAT Lowest Astronomical Tide

LC Least Concern

MHWS Mean High Water Springs

MOA Military Operations Area

MOE Ministry of Environment

MOF Ministry of Oceans and Fisheries

MOLIT Ministry of Land, Infrastructure and Trade
MOTIE Ministry of Trade, Industry and Energy
MRCC Maritime Rescue Coordination Centre

MSA Minimum Safe Altitude

MSRC Marine Search and Rescue Centres

MTA Military Training Area

MVBS Mean Volume Backscattering Strength

NGOs Non-Governmental organisations

NIMA National Imagery and Mapping Agency

NT Near Threatened

NTM Notice to Mariners

NTS Non-Technical Summary

OECD Organisation for Economic Cooperation and Development
OosP Offshore Substation Platform

PDE Project Design Envelope

PM Particulate Matter

PS Performance Standard

PSR Primary Surveillance Radar

PVA Population Viability Analysis

RFMOs Regional Fisheries Management Organisation

ROKAMBA Republic of Korea-Australia Migratory Bird Agreement
ROV Remote Operated Vehicle
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SAR Search and Rescue

SEP Stakeholder Engagement Plan

SoVv Service Operations Vessel

SSC Suspended Sediment Concentrations

TEL Threshold Effect Levels

THAAD Terminal High Altitude Area Defence

ToR Terms of Reference

UHF Ultra-High Frequency

UMCG Ulsan Metropolitan City Government

UNCLOS United Nations Convention on the Law of the Sea
UXO Unexploded Ordnance

VEC Valued Environmental and Social Components
VHF Very High Frequency

VMS Vessel Monitoring System

VRP Visual Reference Point

VU Vulnerable

WHO World Health Organisation

WTG Wind Turbine Generator

Zol Zone of Influence

ZTV Zone of Theoretical Visibility
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UNITS

dB Decibel (unit used to measure the intensity of sound)
d Depth

ft Feet

GW Gigawatt (power equal to one billion (10°) watts)
km Kilometres

kv Kilovolt (electrical potential)

< Less than

m Metre

m/s Metres per second (wind speed)

mt Million tonnes

mg/l Milligrams per litre

MW Megawatt (power; equal to one million watts)

> More than

nm Nautical Mile (distance; equal to 1.852 km)

% Percentage

nm Nautical Mile

gt Gross Tonnes

kwh Kilo watt hours

cm/s Centimetres per second

pm Micro metre

usD United States Dollar (currency)

nt Nanotesla (unit used to measure the strength of a magnetic field)
Won South Korean Currency
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1 INTRODUCTION
1.1 Background

In July 2020, the South Korean government announced its 6 Gr éNewDeal6(GND). The GND plans to invest

in more renewable energy projects to reduce the ¢ o u n trelignéeson fossil fuels. The government also
announced the Offshore Wind Collaboration Plan in the same month , which included ambitions to expand
offshore wind capacity to 12 gigawatts (GW) by 2030, and set out the countryods
November 2020.

Firefly (hereafter referredtoas 6t R e 0] & @ préppsed floating offshore wind farm being developed by
Equinor approximately 60 km off the coast of the city of Ulsan in South Korea, with a landfall point located
adjacent to the Ubong Village located south of Onsan National Industrial Complex The Project has the potential
to contribute 810 megawatts (MW) to South K o r eran@vsable production capacity by 2030.

The Project would comprise an array of up to 15MW X 54 turbines on semi-submersible floating platforms,
associated moorings and the onshore and offshore components of a transmission system. The onshore
aspects of the Project (those landward of Mean High Water Springs (MHWS) are hereafter referredtoas 6t h e
Onshore Project. Bhe offshore aspects of the Project (those seaward of Mean High Water Springs (MHWS)
are hereafter referred to as 6 t @ffshore Project. \Where there is overlap in the assessment of activities within
the intertidal area (between MHWS and Mean Low Water Springs (MLWS)) the relevant technical assessments
will refer to the relevant offshore and onshore infrastructure components and consenting/ regulatory regimes.

1.2 Purpose of Scoping Report

Equinor will secure the necessary consents and project-level assessments required under local regulations,
for example, via the local Korean Environment Impact Assessment (EIA). The core legislative framework for
the Project is set out in Section 2.1.4. Through its contracted consultant, RPS, Equinor will conduct an
Environmental and Social Impact Assessment (ESIA) of the Project to assess potential adverse social and
environmental impacts in detail. The development process also takes other international guidelines into
consideration.

This Scoping Report has been prepared to support the Environmental and Social Impact Assessment (ESIA)
process. The purpose of this EIA Scoping Report is to provide stakeholders with information on the Project
and allow for engagement with stakeholders on the key topics to be addressed in the ESIA Report, as well as
the baseline surveys and data sources and assessment methodologies to be used to inform the ESIA Report.
This report will consider the available information on environmental and social aspects of the Project to ensure
it is sufficient to meet international sustainability standards. Specifically, the International Finance
Cor p or dlEQ) Berfainsance Standards (PS) in relation to social and environmental risks associated with
new developments. Further information on the IFC PS is detailed in Section 2.1.3.

This Scoping Report will present a review of the latest Project information available in relation to the IFC PS
and the extent to which the process and evidence standards have been met, or otherwise the actions required
to meet them. In accordance with Performance Standard 1 (PS1), this report addresses the scope of risks and
impacts to be considered, the process to identify them and provisions for consultation with stakeholders.

A series of impact identification matrices consolidate this review and provide a systematic check of all the
potential Project-environment (natural and socio-economic) interactions and any further investigations and
supplementary information that might be necessary to comply with IFC standards.

The overarching objective of this Scoping Report is to demonstrate that the approach to the assessment of
potential cultural, social and environmental impacts (as set out within this report) aligns with good international
industry practice (GlIP). To that end, the following specific objectives have been defined for this report:

1 To provide a high-level description of the legislative background and the Project (Sections 2 and 3);

1 Toidentifythe Pr o] éa d mfluence (Aol) and appropriate Study Areas for the environmental and
social baseline surveys to national legislative requirements and IFC PS (Section 6);

To provide an overview of existing information on environmental and social resources and receptors;

To identify potential interactions between the Project and the receiving environment that may result in
effects to environmental and social resources and receptors;
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To propose an approach to data gathering, analysis, and methodology to be used to assess impacts;

To identify potential environmental, social and labour impacts associated with the Project. Describe the
potential nature and source of the potential impacts;

1 To develop a Terms of Reference (ToR) for the baseline surveys and plan for a detailed assessment of

impacts; and

1 To prepare of an outline Environmental and Social Management Plan.

1.3 Document Structure

The structure of this Scoping Report is set out in Table 1-1 below.

Table 1-1:  Structure of this scoping report

Section Section Header Summary Content

Introductory Section

Section 1 Introduction Background to the Project and outlines the purpose and approach of the
Scoping Report.

Section 2 Institutional, Legislative and Overview of internal obligations, Korean legislation and policy and

Regulatory Context international agreements applicable to the Project.

Section 3 The Project Description of the proposed design for the Project, based on preliminary
conceptual design information and current understanding of the
environment from initial site investigation studies. Description of the
construction, operation and maintenance and decommissioning phases
of the Project.

Section 4 Stakeholder Engagement  Description of the proposed stakeholder consultation process and its
objectives for the Project.

Section 5 Environmental and Social  Description of the proposed principles of the ESIA process and the

Impact Assessment approach that will be applied in the ESIA. Description of the methodology
Methodology to be used to identify and evaluate the likely impacts and, subsequently,
evaluate the significance of effects, associated with the Project.

Section 6.1 Project Area of Influence Description of the proposed Area of Influence of the Project and

description for provision of a study area for each environmental and social
topic

Section 6.2.1  Topics to be Scoped Out of

Description and justification of the ESIA topics to be scoped out from

the ESIA further assessment.
Offshore Physical Environment
Section 6.3 Marine Processes Overview of the offshore physical environment (tidal elevations, current,

waves, bathymetry, geology and seabed sediments, suspended
sediments and sediment transport) within the Project. Required for
understanding of potential impacts to the offshore physical environment
from construction, operation and maintenance and decommissioning.

Offshore Biological Environment

Section 6.4 Benthic Subtidal and
Intertidal Ecology

Overview of the ecology of the seabed within the Project. Required for
understanding of potential impacts to seabed ecology from construction,
operation and maintenance and decommissioning.

Section 6.5 Fish and Shellfish and
mMarine Reptile Ecology

Overview of the fish and shellfish and marine reptile ecology of the seabed
within the Project. Required for understanding of potential impact to fish,
shellfish and sea turtle ecology from construction, operation and
maintenance and decommissioning.

Section 6.6 Marine Mammals

Overview of the marine mammals within the vicinity of the Project.
Required for understanding of potential impacts to marine mammals from
construction, operation and maintenance and decommissioning.

Section 6.7 Seabirds and Migratory
Birds

Overview of the ornithology features within the vicinity of the Project.
Required for understanding of potential impacts to ornithology from
construction, operation and maintenance and decommissioning.

Offshore Human and Socio-economic Environment

Section 6.8 Commercial Fisheries and
Aquaculture

Overview of commercial fisheries within  the Projectd #rea of Influence
(Aol). Required for understanding of potential impacts to commercial and
artisanal fisheries from construction, operation and maintenance and
decommissioning.

Section 6.9 Shipping and Navigation

Overview of the baseline shipping and navigation within the vicinity of the
Project. Required for understanding of potential impacts to shipping and
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navigation from construction, operation and maintenance and
decommissioning.

Section 6.10

Military and Civil Aviation

Overview of civil and military aviation communications within the vicinity
of the Project. Required for understanding of potential impacts to civil and
military aviation and communications from construction, operation and
maintenance and decommissioning.

Section 6.11

Seascape and Visual
Amenity

Overview of the seascape, landscape, and visual resources within the
vicinity of the Project. Required for understanding of potential impacts to
seascape, landscape, and visual resources from construction, operation
and maintenance and decommissioning.

Section 6.12

Marine Archaeology

Overview of marine archaeology within the vicinity of the Project.
Required for understanding of potential impacts to marine archaeology
from construction, operation and maintenance and decommissioning.

Section 6.13

Marine Infrastructure and
Other Users

Overview of infrastructure and pre-planned activity within the vicinity of
the Project. Required for understanding of potential impacts to airborne
noise, aggregate resource availability and additional renewable energy
projects from construction, operation and maintenance and
decommissioning.

Section 6.14

Marine Tourism and
Recreation

Overview of the baseline offshore socio-economics, tourism and
recreation within the vicinity of the Project. Required for understanding of
potential impacts to baseline offshore socio-economics, tourism and
recreation from construction, operation and maintenance and
decommissioning.

Onshore Physical Environment

Section 6.15

Geology, Hydrogeology
and Ground Conditions

Overview of the geology, hydrogeology and ground condition features
within the vicinity of onshore Project components. Required for
understanding potential impacts to geology, hydrogeology and ground
conditions from construction, operation and maintenance and
decommissioning.

Section 6.16

Cultural Heritage

Overview of cultural heritage within the vicinity of the onshore Project
components. Required for understanding of potential impacts to onshore
cultural heritage from construction, operation and maintenance and
decommissioning.

Section 6.17

Hydrology and Flood Risk

Overview of the hydrology and flood risk features within the vicinity of
onshore Project components. Required for understanding potential
impacts to local hydrology and flood risk from construction, operation and
maintenance and decommissioning.

Section 6.18

Airborne Noise and
Vibration

Overview of the airborne noise and vibration features within the vicinity of
onshore Project components. Required for understanding potential
impacts to airborne noise and vibration from construction, operation and
maintenance and decommissioning.

Section 6.19

Air Quality

Overview of the baseline air quality parameters within the vicinity of the
onshore Project components. Required for understanding of potential
impacts to regional air quality from onshore construction, operation and
maintenance and decommissioning.

Onshore Biological Environment

Section 6.20

Terrestrial Ecology

Overview of the baseline terrestrial ecology within the vicinity of the
onshore Project components. Required for understanding of potential
impacts to regional terrestrial ecology from onshore construction,
operation and maintenance and decommissioning.

Onshore Human and Socio-Economic Environment

Section 6.21

Population, Human Rights
and Human Health

Overview of the baseline population and human health demographics
within the vicinity of the onshore Project components. Required for
understanding of potential impacts to local population and human health
from onshore construction, operation and maintenance and
decommissioning.

Section 6.22

Landscape and Visual
Amenity

Overview of the landscape and visual resources within the vicinity of the
onshore Project components. Required for understanding of potential
impacts to landscape, and visual resources from onshore construction,
operation and maintenance and decommissioning.

Section 6.23

Land Use, Infrastructure
and Material Assets

Overview of land use, infrastructure, and pre-planned activity within the
vicinity of the onshore Project components. Required for understanding
of potential impacts to land use, aggregate resource availability, and
additional industrial projects from construction, operation and
maintenance and decommissioning.
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Section 6.24 Traffic and Transport

Overview of the baseline traffic and transport features within the vicinity
of the onshore Project components. Required for understanding of
potential impacts to local traffic and transport from onshore construction,
operation and maintenance and decommissioning.

Section 6.25 Major Accidents
Natural Disasters

and

Overview of the potential impacts of major accidents and natural disasters
on the onshore Project components during construction, operation and
maintenance and decommissioning.

Section 6.26 Waste

Overview of potential impacts resulting from waste generated by onshore
Project components during construction, operation and maintenance and
decommissioning.

Section 6.27 Climate Change

Consideration of predicted changes in baseline environmental conditions,
including changes resulting from climate change will be addressed.

Concluding Chapters and Annexes

Section 7 References

Includes a list of all references included in the Scoping Report.

Appendix A-1  Transboundary Impacts
Screening Assessment

Includes a screening assessment of potential transboundary impacts
arising from the Project.

Appendix A-2  Wave Height and
Directions Data

Includes wave height and direction for each month of 2020 from metocean
buoys located near to the Project

Appendix A-3  Baseline Survey
Coordinates

Coordinates of historical survey coordinates and proposed baseline
surveys within the Area of Influence

Appendix A-4  Biodiversity Risk
Assessment

Description of the critical habitat assessment that will be undertaken in
accordance with PS6

Appendix A-5  List of onshore and
offshore Bird Species in
Korea

List of onshore and offshore bird species identified within Korea
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2 INSTITUTIONAL, LEGISLATIVE AND
REGULATORY CONTEXT

2.1 Institutional

2.1.1 Equinor Management System

E q ui nManagesnent System is structured on three levels: (1) fundamentals, (2) requirements, and (3)
recommendations (Figure 2-1). Fundamentals are applicable to all positions and divisions within Equinor.
Requirements apply to specific areas of Equinor and are personalised to pertinent business needs. Each of
these specific divisions of Equinor is responsible for establishing and implementing appropriate governing
documentation, designed to fit business and operational contexts. Lastly, recommendations are the supporting
documents which help to provide additional information to fully understand how to meet diverse requirements
in the most efficient and effective way possible.

Function requirements

FUNDAMENTALS

REQUIREMENTS

Guidelines Infarmation

RECOMMENDATIONS

Figure 2-1: E q u i n Wanégement System Hierarchy including fundamentals, requirements, and
recommendations. (equinor-book.pdf)

CONTINUCUS IMPROYVIMENT

Lretarataned
reguirenments &
oxpectabons

A-ETAMDSRD

Desirad

Ta=k INTERALCTION result

LEADERSHF

snired result and secure continuous imorovement

Figure 2-2: E g ui n oomplisnce and leadership process to manage project risks. (equinor-book.pdf)

Equinor uses compliance and leadership to successfully manage risks effectively and ensure safe and efficient
operations through precision, quality, and execution of tasks. E g u i ncompliasce and leadership approach
involves a five-step method to reach results (Figure 2-2). Once the result is achieved, the method then
evaluates that result and the lessons learnt, promoting a culture and feedback loop of continuous improvement.
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2.1.2 Sustainability in Equinor

Equinor is transitioning into a broad energy company by leveraging the strong synergies between oil, gas,
renewables, carbon capture and storage, and hydrogen. We provide reliable energy for societies worldwide
and aim to be a leading company in the energy transition.

We recognise that our activities may have substantial impacts on society and the environment. Our operations
may impact biodiversity and ecosystems through emissions, disturbances, spills, waste, discharges and
effluents to water, soil and air. Health, safety, human rights, integrity and security risks are inherent in the
activities we and our suppliers perform in the regions where we operate.

6Howdé we deliver is as important as o6whatodo we del
we work. This includes our corporate governance principles, performance and reward framework, risk and
impact management and how we work with suppliers and partners. Our approach to sustainability is
integrated in our management system and reflected in our policies, positions and codes. It is also
summarised in the publicly available Equinor book.

2.1.3 IFC Performance Standards

The International Finance Corporation (IFC) is an international financial institution that offers investment,
advisory, and asset management services to encourage private sector developments. To support its clients in
the management of performance risk, the IFC has developed a set of eight Performance Standards (PS) to
manage social and environmental risks (termed 6 E & 1%Ks) associated with new developments. The IFC
Environmental and Social Performance Standards (last amended in 2012), associated Guidance Notes! and
implementation resources? are hereafter, referredtoasthedFCgui dance. 0

The ESIA Report will be prepared in accordance with the IFC guidance and the Equator Principles. Therefore,
this Scoping Report is based on the relevant IFC guidance and the Equator Principles. The application of these
standards demonstrates that the approach to the assessment of potential environmental and social impacts
(as set out within this report) accord with an international baseline standard. This approach facilitates the early
identification and potential avoidance of risks and potential impacts as well as the opportunity to develop
mitigation where necessary.

The relevant aspects of the IFC Performance Standards (PS) are in Table 2-1 and drawn out in Section 6 on
topic specific basis. The following IFC PS (1-8) have been referenced as required in the development of the
Scoping Report:

1 PS1: Assessment and Management of Environmental and Social Risks and Impacts.

PS2: Labour and Working Conditions.

PS3: Resource Efficiency and Pollution Prevention.

PS4: Community Health, Safety, and Security.

PS5: Land Acquisition and Involuntary Resettlement.

PS6: Biodiversity Conservation and Sustainable Management of Living Natural Resources.

PS7: Indigenous peoples.

=A =4 =4 4 A4 4 4

PS8: Cultural heritage.

1 A Guidance Note is provided for each Performance Standard. Available on the IFC website (ifc.org)

2 A range of implementation resources are provided for each Performance Standard. Available on the IFC website (ifc.org)
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Table 2-1:  IFC requirements of relevance for Project Scoping for each PS.
PS Title Responsibility Objectives
1 Assessment and Underscores the importance  § Identify and evaluate the environmental and social
Management of of managing environmental risks and impacts of a project
Environmental and and social performance T Adopt a mitigation hierarchy to anticipate, avoid and/or
Social Risks and Impacts throughout the life of a project minimize risks to workers, community, and environment
1 Promote improved environmental and social
performance
1 Ensure grievances are responded to and handled
appropriately
1 Promote and provide means for engagement with
affected communities
2 Labor and Working Recognises that the pursuit of § Promote fair treatment, non-discrimination, equal
Conditions economic growth through opportunities to workers
employment creation and 1 Establish, maintain, and improve worker-management
income generation should be relationships
accompanied by the Promote compliance with national employment and
protection of fundamental labor laws
rights of workers 1 Protect workers, including vulnerable workers
1 Promote safe and healthy working conditions
1 Avoid the use of forced labor
3 Resource Efficiency and Understands that increased 1 Avoid and minimise adverse impacts on human health
Pollution Prevention economic activity has the and the environment
potential to increase pollution  §  Promote more sustainable usage of resources,
levels to air, water and land, including energy and water
consuming finite resources f Reduce project related GHG emissions
and threaten local, regional,
and global environments
4 Community Health, Appreciates that Project 1 Anticipate and avoid adverse impacts on the health
Safety, and Security activities, equipment and and safety of the Affected Community
infrastructure could potentially § Ensure that the safeguarding of personnel is imperative
increasethec o mmuni t
exposure to risks and impacts
5 Land Acquisition and Recognises project-related 1 Avoid and/or minimise displacement by exploring
Involuntary Resettlement land acquisition and alternative project designs
restrictions on land use can 1 Avoid forced eviction
potentially have adverse f Anticipate and avoid adverse social and economic
impacts on communities and impacts from land acquisition or restrictions on land
persons that use the land use
1 Improve, or restore, the livelihoods of displaced
persons
1 Improve living conditions among physically displaced
persons
6 Biodiversity Recognises that protecting 1 Protect and conserve biodiversity
Conservation and and conserving biodiversity, ~ § Maintain the benefits resulting from ecosystem services
Sustainable maintaining ecosystem 1 Promote sustainable management of living natural
Management of Living services, and sustainably resources
Natural Resources managing living natural
resources are imperative to
sustainable development
7 Indigenous Peoples Understands that Indigenous Ensure that the development process fosters full
Peoples, as social groups with respect of Indigenous Peoples
identities that are distinct from §  Anticipate and avoid adverse impacts of projects on
mainstream groups and communities of Indigenous Peoples
national societies, are often f  Promote sustainable development benefits and
among the most marginalized opportunities for Indigenous Peoples
and vulnerable segments of ¢ Establish and maintain an ongoing relationship based
the population on Informed Consultation and Participation (ICP)
1 Ensure Free, Prior and Informed Consent (FPIC) of the
Affected Communities of Indigenous Peoples
1 Respect and Preserve culture, knowledge, and

practices of Indigenous Peoples
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PS Title Responsibility Objectives

8 Cultural Heritage Recognises the importance of  Protect cultural heritage from adverse impacts of
cultural heritage for current project activities and support its preservation
and future generations 1 Promote equitable sharing of benefits from the use of

cultural knowledge

2.1.4 Equator Principles

The Equator Principles (EP) correlate with the IFC standards and are intended to serve as a common baseline

and risk management framework for financial institutions to identify, assess and manage environmental and

soci al ri sks when financing Projects. They have been
institutions (the Equator Princi pl maydfthenmajorbanksinKdreast i t u't
to provide a minimum standard for due diligence to support responsible decision making. The most recent

version (July 2020), EP4 covers the following areas:

Principle 1: Review and Categorization

Principle 2: Environmental and Social Assessment

Principle 3: Applicable Environmental and Social Standards

Principle 4: Environmental and Social Management System and Equator Princples Action Plan
Principle 5: Stakeholder Engagement

Principle 6: Grievance Mechanism

Principle 7: Independent Review

Principle 8: Covenants

Principle 9: Independent Monitoring and Reporting

To Do Do Do Do Po Po Io Io I

Principle 10: Reporting and Transparency

The Equator Principles (EP) make a distinction between Designated and Non-Designated Countries in the
application of the EP. Designated Countries are those countries deemed to have robust environmental and
social governance, legislation systems and institutional capacity designed to protect their people and the
natural environment. The Republic of Korea is a designated country and under previous iterations of the EP,
compliance with domestic jurisdiction laws in Designated Countries was considered sufficient to be aligned
with the Equator Principles. Under EP4, compliance with domestic laws is still required for projects in
Designated Countries. However, EP4 will now make projects in Desighated Countries equally subject to
evaluation against IFC Performance Standards, where the specific risks associated with the project warrant it.
This means that, under EP4, compliance with local laws and regulatory processes may not be the only
assessment required of a project in a Designated Country; as of October 1, 2020, the project may now also
require evaluation against relevant IFC Performance Standards.

Principle 1 (Review and Categorization) is the responsibility of EPFIs to categorize the project® based on the
magnitude of potenti al environmental and soci al ri sks
environmental and social categorization process.

Principle 2 (Environmental and Social Assessment) is the responsibility of the client (developer). EPFIs will
require the client to conduct an appropriate assessment process to address the relevant environmental and
social risks and scale of impacts of the proposed project. The assessment documentation should propose
measures to minimize, mitigate and where residual impacts remain, to compensate/offset/remedy for
environmental and social risks and impacts.

Principle 3 (Applicable Environmental and Social Standard) shall be taken into account during the assessment
process. The assessment shall address compliance with relevant host country laws, regulations and permits
that pertain to environmental and social issues. The EPFIs will evaluate the specific risks of the project to

3 Category A1 Projects with potential significant adverse environmental and social risks and/or impacts that are diverse, irreversible or
unprecedented;

Category B i Projects with potential limited adverse environmental and social risks and/or impacts that are few in number, generally
site-specific, largely reversible and readily addressed through mitigation measures; and

Category C 1 Projects with minimal or no adverse environmental and social risks and/or impacts.
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determine whether one or more of the IFC PS could be used as guidance to address those risks, in addition
to host country laws.

For Category A and B projects, Principle 4 (ESMS and EP Action Plan) requires clients to develop and maintain
an Environmental and Social Management System (ESMS). As part of the ESMS, an Environmental and Social
Management Plan (ESMP) needs to be prepared by the client to address issues raised in the assessment
process and incorporate actions required to comply with the applicable standards.

For all Category A and Category B projects, Principle 5 (Stakeholder Engagement) requires the client to
demonstrate effective Stakeholder Engagement, as an ongoing process in a structured and culturally
appropriate manner, with affected communities, workers and, where relevant, other stakeholders. To facilitate
Stakeholder Engagement, the client shall make the appropriate assessment documentation readily available
to the affected communities which commensur aghaltakei t h t h
account of, and document, the results of the stakeholder engagement process, including any actions agreed
resulting from such process. Disclosure of environmental and social risks and adverse impacts should occur
early in the assessment process, in any event before the project construction starts, and on an ongoing basis.

Principle 6 (Grievance Mechanism) requires the client to establish effective grievance mechanisms for

category A and B projects as part of the ESMS. The mechanisms shall be designed for use by affected
communities and workers to receive and facilitate resol ut i on of concerns and grievat
environmental and social performance. The client shall inform affected communities and workers about the

grievance mechanism in the course of the stakeholder engagement process.

According to the Principle 7, Independent Review is required for all category A and as appropriate, category
B projects. An independent environmental and social consultant will carry out a thorough review of the
assessment process including ESMPs, the ESMS and the stakeholder engagement process documentation
in order to assist the EPFI b&6s due diligence and determ

According to the Principle 8 (Covenants), for all projects, the EPFIs will work with the client on remedial actions
to being the project back into compliance where a client is not in compliance with its environmental and social
covenants.

Principle 9 (Independent Monitoring and Reporting) requires independent monitoring and reporting of the
project over the life of the loan to assess project compliance with the EP after financial close for category A
and B projects. Monitoring and reporting should be provided by an independent consultant; alternatively; the
EPFI may require that the client retain qualified and experienced external experts to verify its monitoring
information, which will be shared with the EPFI in accordance with the frequency required in the Principle 8.

Principle 10 applies to category A and B projects. This principle requires clients to disclose the following
information.

1 Ensure that, at a minimum, a summary of the ESIA is accessible and available online and that it includes
a summary of Human Rights and climate change risks and impacts when relevant.

1 Report publicly, on an annual basis, GHG emission levels (combined Scope 1 and Scope 2 Emissions,
and, if appropriate, the GHG efficiency ratio) during the operational phase for Projects emitting over
100,000 tonnes of CO2 equivalent annually.

1 The EPFI will encourage the client to share commercially non-sensitive Project-specific biodiversity data
with the Global Biodiversity Information Facility (GBIF) and relevant national and global data repositories,
using formats and conditions to enable such data to be accessed and re-used in future decisions and
research applications.

2.2 Legislative

The following sections provide a summary of the key Korean legislation relevant to the ESIA scoping document
as it is a requirement of the IFC PS that Korean legislation is considered.

2.2.1 Law of Electricity Business

The Law of Electricity Business requires a developer who seeks to obtain exclusivity to construct, own and
operate an offshore wind project in Korea, to obtain an electrical business licence (EBL). An EBL is obtained
from K o r e Midistry of Trade, Industry and Energy (MOTIE) once the application is received it is then
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comprehensively reviewed by the Electricity Regulatory Commission (ERC) which will confirm if the MOTIE
can grant the EBL. They must specify the amount of generation capacity licensed to be developed, the location
for the projectand afi pr e p ap et iidarahgowhich the proposed project must come into operation. The
preparation period with respect to wind power projects is four years from the issuance of the EBL, i.e., Equinor
is required to complete construction within four years of the date of the EBL. Although this period may be
extended at the discretion of the MOTIE. As of August 2018, an EBL for an OWF will only be issued after
collection of at least ay e a méevrological data for a specific site. RPS was engaged by Equinor to deploy
floating Lidar buoys with a full dataset collected by December 2021An EBL has been issued for the project in
November 2021.

2.2.2 Public Waters and Management Reclamation Act

The Public Waters Management and Reclamation Act (and its Enforcement Decree) requires developers to
obtain a permit for occupancy or use from the agency in charge of public waters (For this project, Ulsan
Regional office of ocean and fisheries, Ulju county and Dong-gu county) when intending to perform newly build,
reconstruct, extend, alter, or remove renewable energy facilities. Once obtained, the permit bestows the
developer an exclusive right to occupy and use the public waters for 30 years.

Documents to be attached in the application for the permit include the following items:
1 Detailed project engineering design including direct and indirect area;

1 Consent from persons of rights on occupation and use of the public waters; and

1 EIA consultation results

Developers are required to obtain consent from stakeholders and interested parties for the use of public waters.
These stakeholders and interested parties refer to the people/ organisations who hold the rights which are
expected to be infringed on by a relevant public waters occupancy permit, including persons with fishing rights
to such public waters.

A developer is liable to compensate the fishermen stipulated by the Fisheries Act Article 31 for losses, e.g.,
reduction in the revenues of fishing business, arising out of the use of public waters. OWFs are generally
further from the shoreline, therefore it may be more difficult to identify the stakeholders and interested parties
and determine the appropriate scope of loss or compensation.

Stakeholder mapping for the ESIA will inform the process for gaining stakeholder acceptance.

2.2.3 The Environmental Impact Assessment Act and EIA Manual

Under the Environmental Impact Assessment Act (EIA Act), offshore wind projects with generation capacity
exceeding 100 MW are required to complete an EIA to assess any impact the project may have on the
environment and to implement any required mitigation measures. Offshore wind projects with a generation
capacity under 100 MW are required to complete other assessment process such as Sea Area Utilization
Consultation or Sea Area Ultilization Impact Assessment, depending on the generation capacity. Preliminary
advice from the Ministry of Environment (MOE) has confirmed the Project is to be assessed via formal EIA
process.

For electrical business subject to EIA, developer must submit its EIA scoping report to the MOTIE outlining its
proposed scope, methods, analysis, limitations, etc. to be included in the EIA. The EIA should cover, among
other things, an assessment of the proposed s i t natéral and ecological environment, air, water, soil, living
environment, social environment, and economic environment. The EIA process generally involves information
session with the stakeholders and takes approximately one and a half year to complete.

MOE and the Korea Environment Institute (KEI) have released a manual for EIA including technical studies in

July 2021. This new document outlines the regulators expectations as a series of recommendations to be
considered by proponents in developing their EIA and environmental baseline studies (EBS). Two further
documents were issued by MOE in 2022 to guidethed e ve |l o p me nt o Guidelimes foi condultagianr vy : 6
on environmental assessment of offshore wind power generation (April 2022); and d&uidebook for the
composition (MarchR023. Thee dMantuad (MOE 2021) and these more recent guidance have

been considered in developing the scope for the ESIA.
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2.2.4 Soil Environment Conservation Act

The purpose of this Act is to prevent potential hazard to public health and environment caused by soll
contamination, to conserve the soil ecosystem by properly maintaining and preserving soil including
rehabilitating contaminated soil and to enhance the value of the soil as a resource, and to enable all citizens
of the nation to live in a healthy and comfortable environment.

The soil contamination monitoring surveys will assess the risk associated with onshore soil disturbance during
cable laying and tunnelling as required.

2.2.5 Marine Environment Management Act

The purpose of this Act is to prescribe matters necessary for the prevention, improvement, response, and
recovery with regard to marine pollution, by managing sources that generate pollutants, such as ships, marine
facilities, and marine spaces, and regulate discharge of marine pollutants such as oil and noxious liquid
substances, thereby contributing to the protection of the health and wealth of the people of the Republic of
Korea.

This act will be considered in establishing management plans for vessel activities during construction and
operations phases of the Project.

2.2.6 Act on the Conservation and Use of Biological Diversity

The Act on the Conservation and Use of Biological Diversity 2012 (ACUBD) Article 14 specifies the duty and
right of the Minister of Environment, the heads of relevant central administrative ministries and agencies, and
the heads of provincial-level governments ( fi tatud h o rtd thke mesedspry emergency measures to avoid
or mitigate adverse effects on biodiversity when deemed to be under significant threat from development
projects.

The assessment of potential biodiversity impacts under IFC PS6 is consistent with the intentions of this act.

2.2.7 Cultural Heritage Protection Act

The purpose of this Act is to promote the cultural edification of Korean nationals and to contribute to the
development of human culture by inheriting national culture and enabling it to be utilized through the
preservation of cultural heritage.

Under the local Environmental Impact Assessment (EIA), a development project should consider protected
zones pursuant to Article 27 of this Act. EIA should also cover status survey, impact assessment, and
mitigation measures for fauna and flora including natural monuments defined by Article 2 and designated
according to Article 25 of this Act.

2.2.8 Other Legislation

1 Maritime Safety Act: designates Specific Sea Areas for Traffic Safety

1 Framework Act on Environmental Policy: defines and designates special measures area for environmental
preservation

1 Act on Marine Spatial Planning and Management: defines and stipulates military action zones

2.3 Korean Regulations and Policies

2.3.1 Improvement Plan of Renewable Energy Policy (2022)

The government of the Republic of Korea has laid out ambitious policies to foster renewable energy since

2017, with the i mplementation of the Renewable Energy
produce 20% of the entire electricity generation in the country in 2030 through renewable energy sources
(Implementation Plans for RE 3020, 2017). It has been the cornerstone of renewable energy policies in the
former Moon Administration, along with the dNewbDealnment &
which was proposed as a means of catalysing the creation of jobs to help the economy recover from COVID19-
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related economic downturn and revitalizing Koreabs

achieving carbon neutrality and i mproving Koreabds

Even with the Yoon administration which came into office in May 2022, government support for the
development of offshore wind power in the Republic of Korea continues to be at a steady high. Improvement
Plan of Renewable Energy Policy (2022), laid out by MOTIE in November 2022, plans to drastically enhance
the proportion of from wind electricity generation compared to that of solar i from 13 to 87 in 2021 to 40 to 60

i nd
ener

in 2030. I't also maintains the waGHHt ryds 2030 renewabl

Other relevant elements of the plan includes:

1 Encouraging local stakeholder acceptance and local participation to renewable energy projects through
establishment of stakeholder acceptance guidelines and extended profit-sharing for local stakeholders in
renewable energy projects coupled with government-backed financing, etc.

1 Providing government assistance in locating, planning and expediting renewable energy projects in energy
clusters to be promoted by local governments.

These elements maintain or strengthen similar measures planned out under the Green New Deal, which has
been considered in developing the Stakeholder Engagement Plan (SEP) to IFC PS and is consistent with
those requirements stipulated in IFC PS1 and PS4.

2.3.2 Offshore Wind Collaboration Plan (2020)

In July 2020, several ministries of the Korean Government have jointly issued the fi P | farrOffshore Wind
Power Generation in Collaboration with Local Residents and the Fishing | n d u sot they Gffshore Wind
Collaboration Plan. It sets out specific measures to encourage the rapid development of large-scale offshore
wind farms and trickle-down benefits to local stakeholders. The collaboration Plan is in essence, an
implementation plan for K o r e Grées New Deal (Kim & Chang, 2020). The relevant policy objectives laid out
in this plan and described below is being maintained in the current Yoon Administration.

The objectives of the Collaboration Plan are:

1 Install 12GW of offshore wind power, creating 87,000 new jobs annually, by 2030 to become one of the
w o r |fidedasgest offshore wind power generating countries; and

1 Share the economic benefits of offshore wind development with local residents and the fishing industry.
Initiatives of the collaboration plan of relevance to the project include:

1 Local governments will lead the development of large-scale offshore wind farms in energy clusters, such
as the one proposed off Ulsan;

1 The government will seek to expedite the construction of and prioritise grid connection for large-scale
offshore wind farms;

1 The MOTIE will seek to enhance industrial competitiveness in the offshore wind sector; and
I The MOTIE will increase offshore wind economic feasibility.

This initiative is consistent with IFC PS relating to sustainable and equitable development.

2.4 International Agreements and Conventions

The following international agreements were considered as relevant when designing baseline survey scopes
and in ESIA planning in relation to biodiversity and heritage conservation. Conservation status listings will be
considered in assigning consequence levels for ESIA risk assessments. These agreements will be key
considerations in the ESIA for assessing cumulative and transboundary impacts of the project, noting that no
wetland sites of international importance under the Ramsar Convention or UNESCO World Heritage sites are
likely to be affected by the Firefly Project.

24.1 ROKAMBA

The Republic of Koreai Australia Migratory Bird Agreement (ROKAMBA) is part of international efforts to
conserve migratory birds. It came into force in 2007 and forms the basis for the joint conservation of 59 species
of migratory birds listed in the agreement and the protection of their habitat. The agreement prohibits the taking
of migratory birds and their eggs except for scientific purposes, for hunting during hunting season or for
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protecting people and their property. Any sale, purchase or exchange of migratory birds or their eggs is also
prohibited. The agreement encourages the exchange of data and publications regarding research on migratory
birds and encourages the management and conservation of the habitat of migratory birds through seeking
means to prevent damage to migratory birds and their environment.

2.4.2 IUCN

The International Union for the Conservation of Nature (IUCN) comprises government and civil society
organisations and aims to conserve nature and accelerate the transition to sustainable development. The IUCN
is often considered the global authority on the status of the natural world and the measures needed to
safeguard it. The [IUCN Red List is an indicator of the health of the w o r Ibiddiversity. It can be used to inform
action for biodiversity conservation and policy change, critical to protecting the natural resources we need to
survive. It provides information about range, population size, habitat and ecology, use and/or trade, threats,
and conservation actions that will help inform necessary conservation decisions.

The IUCN classifications include Data Deficient, Least Concern, Near Threatened, Vulnerable, Endangered,
Critically Endangered, Extinct in the Wild and Extinct. A definition of the classifications are provided below:

1 Ataxon that is considered Data Deficient is one in which there is an inadequate amount of information to
make a direct, or indirect assessment of its risk of extinction based on its distribution and population status.

1 Ataxon that is classified as Least Concern signifies that the species has been evaluated against the Red
List criteria and that at this time, it does not qualify for Critically Endangered, Endangered, Vulnerable or
Near Threatened.

1 A Near Threatened taxon is one that has been evaluated against the Red List criteria, but it does not
qualify for Critically Endangered, Endangered or Vulnerable at the moment, however, it is close to
qualifying for or likely to qualify for a threatened category in the future.

1 Vulnerable species are denoted due to the fact that the best available evidence indicates that a specific
taxon meets the criteria to be classified as vulnerable and is therefore facing a high risk of extinction in the
wild.

1 Endangered species refers to a taxon in which the best available evidence indicates that it is facing a very
high risk of extinction in the wild.

2.4.3 Bonn Convention

The Convention on the Conservation of Migratory Species of Wild Animals (CMS; also known as the Bonn
Convention) is an environmental treaty of the United Nations. The CMS provides a global platform for the
conservation and sustainable use of migratory animals and their habitats, and brings together the States
through which migratory animals pass (the Range States), and lays the legal foundation for internationally
coordinated conservation measures throughout a migratory range. As the only global convention specializing
in the conservation of migratory species, their habitats and migration routes, the CMS complements and co-
operates with a number of other international organizations, NGOs and partners in the media as well as in the
corporate sector. Migratory species threatened with extinction are listed on Appendix | of the Convention. CMS
Parties strive towards strictly protecting these animals, conserving or restoring the places where they live,
mitigating obstacles to migration and controlling other factors that might endanger them. Besides establishing
obligations for each State joining the Convention, CMS promotes concerted action among the Range States
of many of these species. Migratory species that need or would significantly benefit from international co-
operation are listed in Appendix Il of the Convention. For this reason, the Convention encourages the Range
States to conclude global or regional agreements. In this respect, CMS acts as a framework Convention.

2.4.4 RAMSAR

The Ramsar convention on wetlands designates wetland sites of international importance for containing
representative rare or unique wetland types or for their importance in conserving biological diversity. It provides
the only international mechanism for protecting sites of global importance and is thus of key conservation
significance. It includes all lakes and rivers, underground aquifers, swamps and marshes, wet grasslands,
peatlands, oases, estuaries, deltas and tidal flats, mangroves and other coastal areas, coral reefs, and all
human-made sites such as fish ponds, rice paddies, reservoirs and salt pans.

Underthe fi t h p ie le lofahe €anvention, the members commit to:
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Work towards the wise use of all their wetlands;

Designate suitable wetlands for the list of Wetlands of International Importance (the i Ra m4 a rsand )
ensure their effective management; and

1 Cooperate internationally on transboundary wetlands, shared wetland systems and shared species.

2.4.5 UNESCO World Heritage

The World Heritage Convention, adopted in 1972, is a legally binding instrument providing an
intergovernmental framework for international cooperation for the identification and conservation of the world's
most outstanding natural and cultural properties. The Convention sets out the duties of the members in
identifying potential sites and their role in protecting and preserving them. The members are encouraged to
invest in the protection of the cultural and natural heritage into regional planning programmes, set up staff and
services at their sites, undertake scientific and technical conservation research to involve the heritage in the
day-to-day life of the community. Members have to report regularly to the World Heritage committee on the
state of conservation of their world heritage sites.
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3 THE PROJECT
3.1 The Need for the Project

In December 2020, the Government of the Republic of Korea submitted its Intended Nationally Determined
Contribution (INDC) to the United Nations (The Government of the Republic of Korea, 2020a), together with
its 2050 Carbon Neutral Strategy (CNS) (The Government of the Republic of Korea, 2020b). In December
2021, the government submitted Enhanced Update of its First Nationally Determined Contribution to the United
Nations with an enhanced 2030 climate target (The Government of the Republic of Korea, 2021). These
submissions, supported by a revised roadmap (the 2030 Roadmap) for implementation (The Government of
the Republic of Korea, 2016) set out the national climate policies to meet obligations under the Paris
Agreement and a long-term strategy for carbon neutrality by 2050.

The GND (2020) is one pillar of a synergised strategy to address climate and ecological crises. The GND
focuses on decarbonisation and low-carbon and decentralised energy provided through renewable energy and
green infrastructure. To achieve carbon neutrality in the energy sector by 2050, CNS directs that clean and
renewable energy, i.e., solar and wind, should become central power sources and a 3-fold increase in wind
energy facilities is needed by 2025.

As a renewable energy infrastructure project, the Project enacts fundamental and urgent national objectives.
Wind generation is an essential element of South K o r e @daé ®r industrial decarbonisation and investment
in low carbon electricity generation and transmission assets. The INDC is recognised as an ambitious target.
The project can contribute to a security of energy supply during the large-scale phasing out of existing nuclear
and coal-fired powered stations and help Korea meet its emission reduction and renewables targets.

3.2 The Proponent

Equinor is an international energy company committed to long-term value creation in a low-carbon future.
E q u i nparpoéess to turn natural resources into energy for people and progress for society.

Equinor is building material offshore wind clusters in the UK, the US North East and in the Baltic Sea.

Of fshore wind is an i mportant e n abbgl ueexpesiemdesif dperatimgonr | d 6 s

the demanding conditions in the North Sea provides valuable insight and knowledge that is transferable to
offshore wind projects.

Equinor has an ambition of becoming a net-zero energy company by 2050. Headquartered in Stavanger
(Norway), Equinor is present in around 30 countries worldwide.

3.3 Assessment of Alternatives

Alternatives can include variations in layout on the project site, alternative engineering processes and
construction practices, the selection of different sites or routing of linear facilities, and screening of suppliers
to select those with appropriate environmental and social risk management systems (A Guide to Biodiversity
for the Private Sector, IFC).

Whilst the detail design of the Firefly Project has not yet been finalised, several alternatives that have been
considered as part of the Korean EIA process are detailed within the sections below. The Project Design
Envelope (PDE) approach (also known as the Rochdale Envelope approach) will be adopted for the IFC
ESIA for the Project, in accordance with curr &et
PDE concept allows for some flexibility in project design options, particularly for foundations and wind turbine
type, where the full details of a project are not known until the ESIA is undertaken. Further detail on the PDE
approach is presented within Section 5.3 below. The outcome of the PDE including adopted mitigation is to
be presented within the Social and Environmental Management Plan as appended to the ESIA Bridging
document and will be consistent with the results of the Korean EIA process.

3.3.1 Array area design
1 changes to avoid military operations area to the west

1 creation of shipping lane through the centre of the Ulsan offshore wind area led to modification of
turbine array area
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3.3.2 Offshore substation

1 consideration of floating vs fixed substation platform for feasibility and reducing underwater noise
impacts

3.3.3 Turbine options including capacity and platform design

9 consideration of different sized WTGs

3.3.4 Mooring design options

1 Consideration of noise reduction vs stability in different bottom types, with preference for suction
piles which generate lower noise impacts where practicable

3.3.5 Cablerouting

1 Consideration of different construction options trenching, drilling/tunnelling/overhead lines

Overhead lines would be cheaper but were excluded due to the higher expected regulatory
approvals burden higher stakeholder opposition based on other projects in the regions,

1 Tunnelling preferred method due to lower impact on receptors including birds (avoiding risk of
collision with wires) and stakeholders which would be affected by overhead or trenched options

9 Select cable route that only runs through industrial land to reduce stakeholder impacts

3.4 Location of the Project

The Project area, defined as the boundary limit to all infrastructure development covers 282.43 km? (comprising
the combined footprint areas of the Onshore and Offshore Project Areas. The Offshore Project Area covers
276.56 km? (the Offshore Array Area and Project offshore export cable corridor) and is where the offshore
infrastructure such as wind turbines, offshore substation, array cables and the start of the export cable corridor
will be located (Figure 3-1). The array area is approximately 20.04 km long and 9.21 km wide, covers an area
of 152.3 km? and is located, at its closest point, approximately 60 km off the coast of the city of Ulsan in South
Korea, in the East Sea. The Project offshore export cable corridor has a single corridor option 73.77 km long
and includes a 1 km buffer across the cable, (Figure 3-1).

The Onshore Project Area will cover 5.87 km? (comprising the Project onshore substation and Project onshore
cable corridor). The Project onshore cable corridor will be approximately 5.3 km long and include a 500 m
buffer either side of the cable (Figure 3-2).

The key components of the Project would be located at the following coordinates:
1 The array area (centre point) 130° 5' 10.034" E, 35° 31' 37.998" N.

1 The Onshore Project (centre point) 129° 20' 9.118" E, 35° 24' 55.336" N.

1 Landfall 129° 21' 15.436" E, 35° 23' 53.981" N.

Note that as the project design evolves and following ongoing consultation with the Ministry of Defence (MoD)
and other stakeholders, the Project location may have to be further modified accordingly.

EORO0805 | Project Firefly | 06 | 02 June 2023
rpsgroup.com Page 16



REPORT
LEGEND

I:I Military training area
:I Firefly Project array area

Offshore export cable route

__..h
=]
50— |

SYEUNSIANSSYS-DY

35°35'0"N

ULzl

130°0°0"E

WIGS 1984 UTM Zone 52N

& r}\l [ LT Tkm
r%‘cumen ath \\rpsperstQ\cartograpfw‘\‘Jowg\ JobsN20251 - Equinor SK Firefly'\Figures L20251-002 Scoping Report\Figure 0-01 Offshore Project Area associated cable comidors_Ad LS_210923 myxd 0 25 5 10

Figure 3-1: The offshore Project Area and associated offshore export cable route.
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Figure 3-2: The onshore Project Area and export cable route.
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3.5 Offshore Infrastructure

The key components of the Offshore project are likely to include:

1 54 wind turbines (54 WTG x 15 MW) with up to four mooring points per turbine, using either suction anchors,
piled anchors or drag anchors;

1 One Offshore Substation Platform (OSP) and associated support structures and foundations;
1 A network of inter-array cabling linking the individual wind turbines to the OSP; and
1 Up to two offshore export cables connecting the offshore substation to the onshore substation.

The following sections (sections 3.5.1-3.5.5) provide a description of each component of the Offshore Project.

3.5.1 Wind Turbines

The Project will comprise up to 54 wind turbines, the final number of wind turbines will be dependent on the
capacity of individual wind turbines used and environmental and engineering survey results. There is the
potential for a reduced number of wind turbines to be used if an increased rated output of wind turbine model
is chosen when the final project design is developed.

Each turbine would comprise a tower section, nacelle and three rotor blades on a three pillared semi-
submersible floating platform, of which the design is shown in Figure 3-3 and Figure 3-4. The maximum rotor
blade diameter is expected to be 236 m, with a maximum blade tip height of 261 m above LAT and a minimum
blade tip height of 22 m above LAT. The top of the wind turbine (the nacelle) will be approximately 160 m
above LAT. A scheme for wind turbine lighting and navigation marking will be agreed with consultees post-
approval.

The layout of the wind turbines will be developed to best utilise both the available wind resource, while ensuring
environmental effects and impacts on other marine users (such as fisheries and shipping routes) are minimised.
As mentioned above there are currently three turbine design options planned. The final layout of the wind
turbines will be confirmed at the during development of the ESIA. Indicative turbine layout is presented in
Figure 3-5. The array configuration is being agreed with the Ministry for Defence to minimise impacts on the
adjacent military training area, and is likely to avoid overlap with the military zone.
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Figure 3-3:  Wind turbine design. (Firefly draft EIA, 2022)
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Due to the water depths within the Offshore Project area, floating foundation turbines are being proposed.
Each turbine would require up to four mooring points (three to four anchors per turbine). To allow for flexibility
in final design, two types of anchor are under consideration: suction anchors are the preferred option, with
driven piles as an alternative. The anchors would be 5-16 m high with a weight up to 110 tonnes.

The design envelope of wind turbines is presented in Table 3-1.

Table 3-1:  Design Envelope: Wind turbines.

Maximum number of wind turbines 54
Range of wind turbine capacity (MW) 15
Maximum rotor blade diameter (m) 236
Maximum hub height above LAT (m) 156
Maximum blade tip height above LAT (m) 257
Minimum blade tip height above LAT (m) 22-25
Length of mooring lines (water column) (m) 1,000
Length of mooring lines (seabed) (m) 50
Mooring line diameter (mm) 263 /200
Number of Suction Anchor / Driven Pile 189 /27
Number of anchors per mooring point 1
Number of anchors per WTG 4
Number of mooring points per anchor 3
Chain

Fiber rope

Fiber rope

Clump
weight

Buoy

Chain

Suction
anchor

Figure 3-4: One of the options for mooring arrangement of floating WTG.
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Figure 3-5: Indicative 15 MW Wind Turbine Generator locations.
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3.5.2 Offshore Substation Platform (OSP)

One offshore substation (OSP) is proposed to collect and export (through the offshore export cable) the power
generated by the turbines to the onshore substation. The purpose of the OSP is to transform the electricity
generated by the wind turbines (at 66 kV) to a higher voltage (220 kV), allowing the power to be efficiently
transmitted to shore.

3.5.3 Inter-array Cables

Inter-array cables carry the electrical current produced by the wind turbines to an offshore substation. A small
number of wind turbines will typically be grouped together on the same cable 6 s t rconmegtifg those wind
turbines to the substation, and multiple cable 6 s t r willcgneedt back to each offshore substation.

The inter-array cables will be buried where possible and protected with a hard-protective layer (such as rock
or concrete mattresses) where burial is not achievable, for example where crossing pre-existing cables,
pipelines or exposed bedrock. If cable protection is required, the protection measure will be dependent on
several factors such as seabed conditions, seabed sedimentology and the physical processes. The Project
Description in the ESIA will provide further detail on the proposed cable installation methodology and potential
cable protection measures..

3.5.4 Offshore Transmission Infrastructure

The offshore transmission system would comprise subsea export cables to transfer power to shore. The
offshore export cables will have a maximum total length of 140 km, comprising up to two cables up to 70 km
long. It is expected that a 230 kV High Voltage Alternating Current (HVAC) cable will be used for the offshore
export cables. Each of these export cables will be buried to a depth of between 0.5 m and 1.5 m per cable
within a cable corridor of a 1 km buffer around the route centreline. There is the potential for seabed preparation
to be required prior to cable installation, with methods such as jet trencher, mechanic trencher or grapnel
currently being considered. The scoping for the baseline studies and modelling assumes no drilling or blasting
is required to install cables offshore.

The offshore export cable route is presented in Figure 3-1. the exact locations of the offshore export cables
are yet to be determined and will be based upon geophysical and geotechnical survey information and the
location of the OSP. This information will also support the decision on requirements for any additional cable
protection. Flexibility is required in the location, depth of burial and protection measures for the export cables
to ensure physical and technical constraints, changes in available technology and project economics can be
accommodated within the final design.

It may be necessary to install cable protection to prevent cable exposure and minimise the risk of damage to
the offshore export cables. The requirements for any cable protection (for example concrete mattresses, rock
or artificial fronds) will be defined during detailed design and assessed within the ESIA.

3.5.5 Landfall

Equinor is currently considering the feasibility of construction at the preferred landfall location:
I Landfall 129° 21' 19.44" E, 35° 23' 54.75" N.

Equinor has refined the design to one landfall option for construction, to reduce impacts on adjacent
landholders and other stakeholders and for better constructability. This lies on the northern side of the small
coastal harbour. It is planned that Equinor and other developers will install eight pipes within the harbour and
that each can carry transmission cables from offshore facilities. Two of the pipes will be used by Equinor Firefly
Project and the remaining six by other developers. This is a requirement of KEPCO and is intended to minimise
cumulative disturbance impacts through multiple shore-crossing constructions. Power export cables will be
pulled through the pipes from an onshore construction area to the north of the harbour.

The selected installation method for the buried pipes will depend on pre-construction confirmation of ground
conditions but would likely involve open-cut trenching or tunelling. The width of the open cut trench would
depend on the cable requirements. Another method under consideration is installation of a sheet-piled bund,
dewatering of the harbour and dry excavation and laying of the pipe in trenches.
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A floating installation vessel using dynamic positioning (DP) is likely to pull the cable in to shore from the
offshore array area. The offshore cables would then be jointed to the onshore cables at junction boxes on the
landward side of the landfall site.

3.6 Onshore Infrastructure

The onshore transmission system would comprise export cables to transfer power from the landfall junction
boxes to the onshore substation. The export cable is proposed to run underground from the coastal substation
to the Sinosan Substation approximately 5 km to the north west. The earth excavated during installation will
be stock-piled in open industrial land near the coast and disposed of wither as fill in the planned port expansion
project, or to landfill according to Korean regulations and permits at the time. These permits are not part of the
ESIA process.

The onshore export cables will have a maximum total length of 5.2 km and will be buried within a cable corridor.
For installation of the onshore cable, open cut and tunnelling will be used one after another along the cable
route as shown in Figure 3-2.

3.7 Construction

The Project is likely to be constructed over a period of 22 months (2024 Jan i 2025 Oct) with the general
construction series outlined below:

1 Foundation installation;

1 OSP installation/commissioning;

91 Inter-array cable installation;

9 Offshore and onshore export cable; and
I  Wind turbine installation/commissioning.

The offshore construction phase will be supported by various vessels including jack-up or floating Heavy Lift
vessels (HLV), survey vessels, cable lay vessels, pre-lay survey vessels, crew transfer vessels, scour/cable
protection installation vessel, tug/anchor handlers, service and commissioning support vessels, and guard
vessels.

Wind turbines, floating turbine platforms and the mooring system for each turbine (ropes, chains, buoys,
anchors) will be transported from the pre-assembly harbour where sub-assemblies (nacelle, rotor blades and
towers) will be loaded onto an installation vessel or support vessel. At the installation location, the wind turbine
tower will be erected first, followed by the nacelle and blades. The blades may be installed one at a time or
may be pre-assembled. Following installation of the wind turbine and connection to the necessary cabling, a
process of testing and commissioning will be undertaken.

3.8 Operation and Maintenance

The Project is designed to operate with minimal daily intervention over its lifetime of 25 years from October
2025 to October 2050. Once commissioned, the Project will operate automatically, with each individual WTG
operating independently. Operations and maintenance works will be conducted from either a Crew Transfer
Vessel (CTV) or Service Operations Vessel (SOV). An Operations and Maintenance (O&M) is planned to be
constructed near the onshore substation area for effective implementation of O&M. The detailed description
and its potential impacts will be described in the ESIA report.

Typical operation and maintenance activities include:
1 Inspection and maintenance of foundations and ancillary equipment;
1 Inspection and maintenance of wind turbines and OSPs, including:
0 Local resets;
0 Scheduled maintenance;

o0 Unscheduled maintenance; and
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1 Inspection and maintenance of inter-array cables and offshore export cables.

The details of estimated annual and total operations and maintenance activities will be detailed within the
project description of the ESIA.

3.9 Decommissioning

Decommissioning will likely consist of the reversal of the installation process and impacts from
decommissioning will be considered similar to those during construction. Platforms, mooring lines and WTGs
will be returned to local ports for disassembly, recycling and disposal. A decommissioning plan will be
submitted to the appropriate regulator for their approval prior to the decommissioning of the Project. This
process will take into consideration the best industry practice at the time. It is expected that the
decommissioning process of the offshore wind array will utilise similar vessels to the installation and will require
a similar time frame.
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4 STAKEHOLDER ENGAGEMENT
4.1 Context

The public participation process is one of the vital stages of an ESIA. IFC Performance Standards require that
an ESIA is carried out with the participation of the concerned population through public consultations and
public audiences, in order to gather the viewpoints of the population regarding the project. During the conduct
of an ESIA, the public should be consulted within the project areas of influence. National law also requires
community consultation as part of the prescribed EIA process.

4.2 Objectives

Stakeholder engagement objectives include:

91 Bring the affected and interested stakeholders and representatives of the local population into the decision-
making process to foster justice, equity and potential collaboration;

1 Inform and educate the stakeholders on the proposed project and its consequences;

Gather data and information from the public about their human (including cultural, social, economic and
political dimensions) and biophysical environment and other relations;

Provide opportunities for stakeholders to discuss their opinions and concerns;
Manage expectations and misconceptions regarding the project; and

Obtain information to fine-tune the development of appropriate mitigation and management measures, as
well as to identify the institutional arrangements for effective implementation and monitoring of the
elaborated environmental management measures.

4.3 Stakeholder Consultation Process

The stakeholder engagement process is described separately in E q u i nSiakelhalder Engagement Plan
(SEP). The SEP is a public document that describes E q u i napproéch to stakeholder engagement. The SEP
will be published for public comment at the same time as this Scoping Report goes through public review, so
stakeholders will have an opportunity to contribute to the consultation approach early in the project planning

phase. The SEPandtheScopi ng Report will be publ i shed o Rquihdn e

Firefly Floating Offshore Wind-To Get There,Together (fireflywind.com)).

The SEP describes E q u i ntransgarent approach to sharing project information, and how stakeholders can
have meaningful engagement with Equinor. The plan also describes how Equinor will report back to the
community on how their input was considered.

A grievance mechanism is also included in the SEP which provides an avenue for stakeholders to escalate
issues should they feel they have been unfairly treated, or their issues have not been reasonably considered.

4.3.1 Regulator Engagement

As part of the Korean EIA process, engagement has been undertaken and considered while developing the
scope of the ESIA. The preliminary EIA application (Scoping Report) has been evaluated by MOTIE on 8 June
2022 and comments provided on the scope of the assessment. The draft EIA application has been evaluated
by MOTIE and public consultation agencies per local legislation on 8 December 2022, with comments provided
on the draft EIA. These comments have been incorporated into the ESIA assessment methodology where
relevant. The EIA process will further have MOTIE and relevant regulators and public consultation agencies
engaged in the stakeholder consultation process.

For other related local regulatory process, engagement has been and will further be undertaken with relevant
public authorities for the following consents and consultations:

1 Military Operations Review (Radar Impact Assessment; RIA)
1 Maritime Traffic Safety Assessment (MTSA)

1 Underwater Cultural Heritage Investigation (underwater CHI)
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1 Disaster Impact Assessment (DIA)
1 Fishery Loss Impact Study and Fisheries Loss and Damages Study

Information about the progress of these consents can be found on Firefly project website (Equinor Firefly
Floating Offshore Wind-To Get There,Together (fireflywind.com)), and the progress of the EIA has been and
will further be publicly registered in the EIA Support System (EIASS) according to the local regulation, a web-
based EIA information system managed by the Ministry of Environment (MOE).

4.3.2 Engagement with other Stakeholders

As another part of the Korean EIA process, engagement with local non-public stakeholders has been
undertaken and reflected in the development of the scope of the ESIA. Information Session for local residents
on the draft EIA application took place according to the local legislation on 23 November 2022, taking opinions
of the residents to reflect on the further project development. As due amount of request for Public Hearing has
been made as following the Information Session, a Public Hearing session will be prepared to further ensure
engagement of local stakeholders. Beyond the legally required process, a stakeholder engagement log for the
project has been recorded and kept by Equinor. The contents of such local engagement will also be
incorporated into the ESIA assessment methodology where relevant.

Below is a brief summary of the type of stakeholders of this project that Equinor recognizes:

1 Governent stakeholders: this includes national government departments and agencies, and local City and
County officials.

1 Offshore zone stakeholders: all stakeholders that may be directly impacted by the construction and/or
operation of the Projectbs offshore zone (array area
related works.

1 Onshore zone stakeholders: all stakeholders that may be directly impacted by the construction and/or
operation of the Projectds onshore zone (onshone sub:
and its related works.

1 Stakeholders for wider consultation: interested individuals or parties who are not within the core
consultation zone. Per the SEP, Equinor is committed to ensuring that these interested parties still have
an opportunity to view E g u i npmpoéasand have their say.

1 Hard-to-reach groups: individuals or groups that may have difficulties taking part in the consultation
process for a range of reasons (e.g. COVID-19 pandemic or the instance of any future recurring or regional
lockdown measures).
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The overview of the stakeholder engagement timeline for the project is shown in
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Figure 4-1.
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Figure 4-1: Stakeholder engagement timeline.
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5 ESIA METHODOLOGY

5.1 Introduction

This section presents an outline of the ESIA methodology to be employed for the Project. It outlines the
methods for the identification and evaluation of potential likely significant environmental effects and also
presents the methods for the identification and evaluation of potential cumulative and interactive impacts and
potential transboundary effects.

A systematic and auditable evidence-based approach is proposed to evaluate and interpret potential effects
on physical, biological and human environment receptors.

5.2 Approach to the Scoping and ESIA

The ESIA is an interactive process relying on the professional interpretation of environmental, technical and
regulatory information. The ESIA will include a description of stakeholder engagement activities and
outcomes from those engagements undertaken at various stages throughout the process.. The ESIA

process is outlined in Figure 5-1.
Sianificance
critena

) ED T
1 f )

ESIA submission fo
authonties

Technical
eval uati

T - ESIA approval
and CEC award

j!

Biophysicall Socio-economic ['3'3'“5””5“0"][ Modelling ] Consultation
and cultural receptors

Continugus
manitoring,

compliance and

reporting

Figure 5-1: ESIA Process.

5.3 Project Design Envelope Approach

The Project Design Envelope (PDE) approach (also known as the Rochdale Envelope Approach?) will be
adopted for the assessment of the Project. The PDE concept allows for some flexibility in project design options,
particularly for foundations and wind turbine type, where the full details of a project are not known at the time
of writing the ESIA.

Whilst a range of options may be included in the PDE, sufficient detail is available to enable all environmental
impacts to be appropriately considered, within a maximum design scenario, as part of the ESIA. For each
impact assessment the maximum design scenario from within the range of potential options for each
development parameter will be identified, and the assessment will be undertaken on this basis.

For example, if several turbine types are possible, then the assessment of the Project will be based on the
turbine type known to have the greatest impact. This may be the turbine type with the largest footprint, the
greatest tip height or the largest area of seabed required during construction, depending upon the topic under

“The 6Rochdale Enveloped arises from two cases: R. Vv Rochdad9¢
and R. v Rochdale MBC ex parte Milne (No. 2) [2000]. This approach requires consideration of the likely worst case in terms of variations
within a project, but the detailed design of the Project and the variations should not vary beyond these limits.

EORO0805 | Project Firefly | 06 | 02 June 2023
rpsgroup.com Page 30

MB C

e X



REPORT

consideration. If, after undertaking the impact assessment it is shown that no significant effect is anticipated,
it can be assumed that any project parameters equal to or less than those assessed in the PDE will have
environmental effects of the same level or less and will therefore also have no significant effect upon the
receptors for the topic under consideration.

The PDE will also include a number of @mbeddedémeasures which will form part of the design of the Project.
These standard measures applied to offshore wind development include lighting and marking of the wind farm,
and as such, the determination of significance will consider implementation of these measures.

By employing the PDE approach the developer retains flexibility in design of the offshore wind farm and
associated offshore infrastructure within certain maximum extents and ranges, all of which are fully assessed
in the ESIA.

5.4 lterative Approach

The approach to assessment will utilise an iterative approach, where impacts that are initially assessed as
significant will be discussed with the Developer in order that changes to the design to reduce or offset the
impact can be incorporated. The development of mitigation measures will also be considered as part of this
iterative approach.

5.5 Identification of Impacts and Assessment of Significant
Effects

5.5.1 Impacts and Effects

The Firefly Project has the potential to cause a range of impacts and effects with regard to the physical,
biological and human environment. For the purposes of the ESIA, 6 i mpvalldbé Wed to define a change that
is caused by an action. For example, burial of the offshore export cable will result in increased levels of
suspended sediments (impact on water quality). Impacts can be defined as direct, indirect, secondary,
cumulative and interactive. They can also be positive, neutral or negative, although the relationship between
them is not always straightforward. In addition, for certain impacts, the reversibility of an impact is relevant to
its overall effect. An irreversible (permanent) impact may occur when recovery, or restitution, is not possible,
or not possible within a reasonable timescale. In contrast, a reversible (temporary) impact is one where natural
recovery is possible over a short time period, or where mitigation measures can be effective in reversing the
impact.

The term 6 e f fwil bet uded in the ESIA to express the consequence of an impact. Using the cable burial
example again, the burial of the offshore export cable (action) results in increased levels of suspended
sediments (impact), with the potential to disturb benthic habitats (effect).

In general, the ESIA will determine the magnitude of the impact, the sensitivity of the receptor, and the
significance of the effect, following the methodology outlined below. There may be some variations to the
general ESIA methodology where required by specific topic guidance, and where this is the case, this will be
explained within each relevant topic chapter.

5.5.2 Defining Magnitude of Impact

The magnitude of an impact is the combination of extent, duration, frequency and reversibility of an impact.
For each impact assessed within the ESIA, a magnitude will be assigned. For each topic, the magnitude of
impact will be categorised into the below scale:

1 Negligible;
1 Low;
1 Medium; or
1 High.
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Scales of magnitude will be defined for each subject area within the ESIA that is relevant to the particular
receptor being assessed. Design of such topic-specific scales will draw upon relevant external guidance and
specialist knowledge relevant to each topic.

5.5.3 Defining Sensitivity of Receptor

Receptors will be defined as the physical or biological resource or user group that would be affected by the
potential impacts. Potential receptors will be informed by desktop and baseline studies.

In defining the sensitivity for each receptor, the vulnerability, recoverability and value/importance of that
receptor will be taken into account.

The sensitivity of each receptor will then be defined for each topic according to the below scale:
1 Negligible;

1 Low;

1 Medium; or

1 High.

5.5.4 Evaluation of Significance of Effect

Effect is the term used to express the consequence of an impact (expressed asthe 6 si gni dfethaced) .
The significance of an effect will be determined by the consideration of the magnitude of impact alongside the

sensitivity of receptor. In order to ensure consistency, a risk matrix approach will be adopted for the ESIA as

presented below in Table 5-1.

Table 5-1:  Typical risk matrix used for the assessment of the significance of the effect.
ad de o Da

Negligible Low Medium High
= Negligible Negligible Negligible Negligible Minor
: - . .
= Low Negligible Minor Minor Moderate

Medium Minor Minor Moderate
High Minor Moderate

The significance of effect levels are defined as follows:

1 Major: Very large or large change in receptor condition, both adverse or beneficial, which are likely to
be important considerations at a regional or district level because they contribute to achieving national,
regional or local objectives, or, could result in exceedance of statutory objectives and/or breaches of
legislation.

1 Moderate: Intermediate change in receptor condition, which are likely to be important considerations
at a local level.

1 Minor: Small change in receptor condition, which may be raised as local issues but are unlikely to be
important in the decision-making process.

1 Negligible: No discernible change in receptor condition.

For the purposes of the ESIA, any effects with a significance level of dNegligibledor dinordwill not be
considered as significant. Effects with a significance level of dModeratedwill be considered as potentially
significant, and those with a significance level of dajoréwill be considered as significant.
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5.6 Cumulative Impact Assessment

Cumulative impacts are those that result from the successive, incremental, and/or combined effects of an
action, project, or activity (collectively referred to in this document as fi d e v e | o pwhenraddeddtg other
existing, planned, and/or reasonably anticipated future ones. For practical reasons, the identification and
management of cumulative impacts are limited to those effects generally recognised as important on the basis
of scientific concerns and/or concerns of affected communities.

The Cumulative Impact Assessment (CIA) will consider the likely cumulative impacts arising from the Project
alongside the likely impacts of other development activities in the vicinity of the Project, based on publicly
available information.

The following guidelines will be considered in undertaking the CIA:

1 Cumulative Impact Assessment and Management: Guidance for the Private Sector in Emerging Markets.
Good Practice Handbook (IFC 2013).

1 Canadian Environmental Assessment A g e n cGuididative Effects Assessment Pr act i tGuidener s 6
(Hegmann et al. 1999).

A fundamental requirement of undertaking CIA is to identify those projects, plans or activities with which the
Project may interact to produce a cumulative impact. This process is referred to as 6 s ¢ r e eArspeaciaisid
process has been developed in order to methodically and transparently screen the large number of projects,
plans and activities that may be considered cumulatively alongside the Project. This three-staged approach is
used to gather information on other projects, plans and activities within the defined cumulative Zone of
Influence (Zol) for each topic considered in the ESIA. The initial long list of projects outlined in Stage 1 is
reduced in Stage 2 on an assessment of criteria/assumptions used to determine whether to include or exclude
other existing/approved developments. Information is then gathered on the projects, which is used to inform
the topic-specific screening carried out by each topic specialist at Stage 3.

The CIA will be undertaken through review of existing Korean EIAs; ESIAS, strategic, regional, and/or resource
planning documents; and reports from non-governmental organisations (NGOs), the scientific community, and
other parties in South Korea. The status of each project will be identified (i.e. application, consented, under
construction, operational) and approximate distances to the Project provided. In order to provide an initial
screening of these projects, it is proposed that the following assumption will apply:

1 Temporal Overlap: A construction commencement date of January 2024 has been assumed for the Project
with one year construction period. Any licence/lease/consent which expires before end of 2024 will be
excluded on the basis of no temporal overlap with the Project;

The list of other projects and plans will be tailored to the cumulative study area (or Zol) identified for each of
the key specialist disciplines. Based on our current understanding of the Project and the key sensitive receptors,
it is expected that the largest Zol will span the East Sea and Korea Strait to consider mobile species with large
foraging distances associated with some seabird and marine mammal species. These projects and plans will
then be screened in accordance with a set of defined criteria to identify projects for assessment in each chapter.
The maximum design scenario for each relevant cumulative impact will be identified and assessed, and the
CIA will be undertaken on the basis of information presented in the ESIA for the other projects, plans and
activities. According to IFC PS 1, cumulative impacts that result from the incremental impact, on areas or
resources used or directly impacted by the project, from other existing, planned or reasonably defined
developments at the time the risks and impacts identification process is conducted.

The CIA will consider the following:

1 Other project/plans currently under construction;

1 Other projects/plans with consent;

1 Other projects/plans in the consenting process; and
il

Other projects/plans currently operational that were not operational when baseline data were collected,
and/or those that are operational but have an ongoing impact.
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5.7 Transboundary assessment

IFC PS1 requires Transboundary impacts to be considered. PS1 aims to prevent, mitigate and monitor
environmental damage by ensuring that explicit consideration is given to transboundary environmental factors
before a final decision is made as to whether to approve a project. Transbhoundary impacts will be determined
as part of the ESIA.

A screening exercise has been undertaken to identify potential significant transboundary effects on another
state arising from the Project (see Appendix A-1).

5.8 ESIA Structure and Content

According to the EP4, The EPFI will require the client to conduct an appropriate Assessment process to
addr ess, to the EPFI 6s satisfaction, the relevant
proposed Project. The Assessment Documentation will be an adequate, accurate and objective evaluation and
presentation of the environmental and social risks and impacts, whether prepared by the client, consultants or
external experts. For Category A and, as appropriate, Category B Projects, the Assessment Documentation
includes an Environmental and Social Impact Assessment (ESIA).

Under the Environmental Impact Assessment Act (EIA Act) of Republic of Korea, offshore wind projects with
generation capacity exceeding 100 MW are required to complete an EIA to assess any impact the project may
have on the environment and to implement any required mitigation measures. Following its act, an EIA report
will be produced and relevant consultations will be held in line with the Korean legislation.

Alongside the Korean EIA, the ESIA will be developed as an ESIA bridging document, which will signpost to
the Korean EIA as required, with additional sections developed to bridge the gap identified between the Korean
EIA and an IFC compliant document. The ESIA will identify the environmental and social baseline surveys,
information and data required to inform a financially acceptable ESIA using an approach to bridging the ESIA
process to the EIA scoping and EIA process.

The impact assessment of ESIA will be undertaken in line with guidance by:
1 Korean EIA Guidance Manual (2021);

T I'FC (2019) I nternational Finance Corporationés
Sustainable Management of Living Natural Resources. January 1, 2012 (updated June 27, 2019);

1 Guidelines for Ecological Impact Assessment (EclA) in the UK and Ireland 1 Terrestrial, Freshwater,
Coastal and Marine (CIEEM, 2019);

1 A Review of Assessment Methodologies for Offshore Wind Farms (Collaborative Offshore Wind Research
into The Environment (COWRIE) METH-08-08) (Maclean et al., 2009);

1 Environmental impact assessment for offshore renewable energy projects (British Standards Institute (BSI),
2015); and

1 IEMA Environmental Impact Assessment Guide to Shaping Quality Development (IEMA, 2015).

An indicative structure of the ESIA for the Project is set out in Table 5-2.

Table 5-2:  Indicative structure of the Project offshore infrastructure ESIA.
Chapter Chapter/Report

Chapter 1 Non-Technical Summary (NTS)

Chapter 2 - Project Overview Introduction

Description of Development
Consideration of Alternatives
Chapter 31 Administrative Korean Legislation and EIA Process
Framework International Agreements
Equator Principals and IFC Performance Standards and Guidelines
Equinor Policies and Management System
ESIA Methodology
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Chapter Chapter/Report

Chapter 47 Environmental Marine Processes
Assessments (signposted to Noise and Vibration
Korean EIA where possible) Air Quality

Hydrology and Hydrogeology

Terrestrial Biodiversity

Benthic Subtidal and Intertidal Ecology

Fish, Shellfish and Sea Turtle Ecology

Marine Mammals

Ornithology - Onshore

Ornithology - Offshore

Chapter 51 Socio-Economic Commercial Fisheries and Aquaculture
Assessments (signposted to Shipping and Navigation
Korean EIA where possible) Civil and Military Aviation

Seascape, Landscape and Visual Amenity

Marine Archaeology

Infrastructure and Other Users

Tourism and Recreation

Cultural Heritage

Traffic and Transport

Waste

Population and Human Health

Major Accidents and Natural Disasters

Chapter 6 i Technical Appendices Korean EIA

Consultation Report

Subsea Noise Technical Report

Marine Mammals Noise Impact Assessment

Collision Risk Modelling (CRM) - sea birds

Civil Aviation Impact Assessment

GHG Emissions Study

Social impact Assessment

Biodiversity Risk Assessment

Rapid Cumulative Impact Assessment (CIA)

Transboundary Impact Assessment

Summary of Mitigation, Monitoring and Residual Effects

Environmental and Social Management Plan
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6 SCOPING OF ESIA

6.1 Areaof Influence

The Area of Influence provides the physical and/or social extent over which the assessment will be performed.
PS1 states that potential impacts should be identified with referencetoap r o j AreatoBlirdfluence (Aol) (IFC,
2012a). PS1 defines the Aol as the area likely to be affected by:

1. A project, its activities (e.g. transport corridors) and directly owned facilities;

2. Developments that might predictably result from a project, such as housing (these may result later);
3. Impacts on biodiversity or ecosystem services upon which receptors are dependent;
4

Associated facilities (e.g., roads and utilities), which would not exist but for the project and are needed to
make it viable; and

5. Cumulative impacts from the incremental impacts of a project together with existing, planned or
reasonably defined developments.

The Aol (and associated Study Areas for which information is collated) will vary depending upon receptor and
takes into consideration, receptor-specific sensitivities and factors. For example, a species and behaviour
(mobility) and its potential to be spatially connected tothe p r o | areatofargluence.

For the purposes of this scoping report, the Aol has been identified considering the maximum extent in which
environmental and social receptors could be impacted by the project and its activities. The Aol for the offshore
and onshore Project area defined for this document is presented below in Figure 6-1. Based on the
understanding of the potential impacts from the offshore Project area the Aol extends 50 km from the proposed
project area boundary shown in Figure 6-1 based on the potential extent of a fuel spill during project activities.
For the purposes of onshore Project area the Aol extends 1km from the onshore project area boundary to
account for onshore impacts during project activities (Figure 6-1).

For the purposes of each topic section a topic study area has been described. The study area for each topic
and Aol will be further defined as the design envelope becomes further refined and site-specific data/
information becomes available. The outputs from modelling of underwater noised and fuel spills may also affect
the final extent of the Aol.
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Figure 6-1: The Project Area of Influence (Aol), which extends 50 km from the centre of the array for the offshore project area and 1 km for onshore Project area.
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6.2 Screening

The ESIA is responsible for assessing the potential impacts that the Project could have on the surrounding
environment through development, operation and maintenance and decommissioning. The Project has the
potential to cause a range of impacts on the physical, biological and human environment. The scoping process
helps to identify significant impacts that could occur and then outline specific mitigation methods which will be
used to reduce or remove these impacts. Impacts can be defined as direct, indirect, secondary, cumulative
and interactive. Impacts can be both positive and negative given specific circumstances.

Continuing through the development phase until construction of the Project is complete, the ESIA process is
systematic and involves a detailed understanding of both the project and the surrounding environment. This
process helps to illustrate the effects on certain receptors within an Aol from the development.

A high-level appraisal of potential impacts is presented herein, drawing on best judgement of the available
data and relevant professional expertise. The following steps will be undertaken in refining the assessment as
the project develops:

1 Comprehensive review of the available existing information;
1 Review the potential impacts that could be expected to arise from Project;

1 Impacts which have been fully considered, but are found to be insignificant will be scoped out of the
planned ESIA,

1 Ifimpacts are considered to need assessment at the ESIA phase, a determination on whether the available
data is satisfactory to conduct full ESIA assessments with assurance will need to be undertaken;

91 Identification of additional data surveys and modelling will be required to carry out an effective ESIA
because available data is insufficient.

A list of environmental topics to be further examined within the ESIA regarding the Project based on the current
Project design and likely effects is provided in Table 6-1.

Table 6-1:  Identified interactions from the effects of the Projects activities on identified environmental and
social topics.

Environmental Topics Noise & |Light |Accidental Presence of Presence Vessel Introduced Seabed
vibration Dischargesisubstation and |of FOWF Operations Marine Disturbance

onshore export |and export Species
cable cable

Marine processes X X

Benthic Ecology X X X X X

Fish, shellfish, and sea  [x X X X X X

turtle ecology

Marine Mammals X X X X X

Offshore Ornithology X X X X X

Commercial Fisheries X X X X X X

and Aquaculture

Shipping and Navigation X X X

Civil and Military Aviation X X

Seascape, landscape, X X

and visual amenity

Marine Archaeology X X

Infrastructure and Other X

Users

Air Quality and Climate X X

Population, Human X X

Rights and Human Health

[Tourism and Recreation [x X X X X

[Terrestrial Biodiversity X X X X

Land and Agriculture X

Soil Geology and X

Hydrogeology

Cultural Heritage X

[Traffic and Transport X

\Waste X X X
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Environmental Topics Noise & |Light |Accidental Presence of Presence Vessel Introduced Seabed
vibration Discharges/substation and |of FOWF Operations Marine Disturbance

onshore export |and export Species
cable cable

Major Accidents and b
Disasters

6.2.1 Topics and receptors to be scoped out

Given the very low level of existing baseline information available at the time of this initial screening and the
potential for project design changes, no offshore aspects or receptors can be screened out at this stage. It is
expected that some aspects and receptors will be identified that will not need to be addressed in this ESIA
because they are not relevant in assessing the impacts and risks associated with the project. The list is
expected to develop as the studies progress and more data become available, for example through
consultation and undertaking surveys.

Taking into account the findings of the studies detailed below, together with knowledge of the Project and
surrounding area, it is proposed that the following topics are not included in the scope of the ESIA:

1 Daylight, sunlight and microclimate. Due to the location of the Project and the nature of the
surrounding land use it is not considered likely that the proposed development will have significant
effects in relation to daylight and sunlight. In addition, the nature of the Project is not likely to result in
microclimate changes and therefore this topic is also scoped out of the assessment.

I Radiation and heat. Given the nature of the Project, no significant radiation or heat effects are
anticipated, and these effects have been scoped out of the assessment.
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6.3

Marine Processes

This ESIA chapter will consider the potential impacts the Project could have on marine processes during the
construction, operational and maintenance and decommissioning phases of the Project. The baseline has
been established through the use of data on bathymetry, tidal regime, meteorological information, wave climate
and seabed sediments. To provide a wider context, the desktop review has considered the marine processes
within the broader offshore area in proximity to the Project. Key data sources are listed in Table 6-2, noting
that this list is not exhaustive.

Table 6-2:

Key sources of information for the marine processes baseline.

Data Description Source

Jinha Observation Buoy
measurements

Current data from February, May, August, and October 2020
was collected from the Jinha Ocean Observation Buoy,
located adjacent to the project offshore cable landfall.

Korea Meteorological
Association, 2020

Ulsan Ocean Buoy
measurements

Monthly wave data including significant wave height, period
and wave direction were recorded at the Ulsan Ocean Wave
buoy over a 12-month timeframe.

Korea Meteorological
Association, 2020

Current observation in the
Korea/Tsushima Strait

Current measurements were collected from, the
Korea/Tsushima Strait from 1999-2000 to successfully
investigate variations.

Teague et al., 2002.

\Variation of Korea Strait
Bottom Cold Water and
bottom current

/Assessing seasonal variations in the Korea Strait Bottom
Coldwater (KSBCW) and bottom currents.

Kim et al., 2006

Surface currents in the
Tsushima Strait

Seasonal variations of surface currents in the Tsushima
Strait, South Korea measured by HF radar technology.

'Yoshikawa, 2010

Core sediments from the
East Sea

Stratigraphical and sedimentological core samples from
Ulleung Basin, East Sea were analysed to investigate
substrate composition.

Park et al., 2002

Sediment resuspension
case study of Ulsan,
Korea

/Analysing the dynamics of sediment resuspension in the inner
Harbour under various forcing conditions: Case study of
Ulsan, Korea.

Ha et al., 2020

Sediment transport
systems in the East Coast
of Korea

/Analysis and observation on the sediment transport system in
the East Coast of Korea.

Shim et al., 2020

6.3.1 Baseline

Environment

6.3.1.1 Bathymetry

The array area and offshore export cable corridor are located in water depths ranging from Om LAT to 434 m

(offshore). Within the array area water depths range from -143 m to -325 m approximately (Figure 6-2).
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Figure 6-2: Bathymetry associated with the Project.
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6.3.1.2 Currents

Current data was extracted for February, May, August, and October of 2020 from the Jinha Ocean Observation
Buoy located adjacent to the project offshore cable landfall approximately 45 km from the centre of the array
area Figure 6-3.

Table 6-3 provides a summary of the data collected while Table 6-4 present the time series of current speed
and direction observed. The residual current provided in Figure 6-4 represents the current speed and direction
calculated from the average values of the eastern component (U) and northern component (V) of the observed
data. Observed current data were divided into Flood currents and Ebb currents.

The main direction of the residual current was SSW, and speed was the largest at 8.8 cm/s in October and the
smallest at 3.6 cm/s in August. In the flood current, the maximum current speed was 109.3 cm/s in October,
82.1 cm/s in August, 70.6 cm/s in February, and 61.8 cm/s in May. In Ebb current, the maximum current speed
was 63.1 cm/s in October, 63.1 cm/s in August, 59.7 cm/s in May, and 46.6 cm/s in February (Table 6-4).
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Figure 6-3: Jinha Ocean Observation buoy location.

Table 6-3:  Summary of current speed and direction from the Jinha Buoy.

Month Residual Flood Ebb
Speed Direction Max. current Dominant Current Max. current Dominant Current
(cm/s) (degrees) speed (cm/s) direction (degrees) speed (cm/s) direction (degrees)
Feb. 6.6 202 70.6 182 46.6 5
May 5.7 203 61.8 170 59.7 286
Aug. 3.6 193 82.1 284 63.1 10
Oct. 8.8 197 109.3 171 65.7 41

Scatter plots detailing and illustrating the current direction at the Jinha Ocean Observation Buoy during
February, May, August, and October of 2020 are presented in Figure 6-4. The current direction, which was
observed seasonally, showed an overall distribution in the north-south direction, and the flow velocity was
larger in August and October than in February and May (Figure 6-4).
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Figure 6-4: Scatter Plot of Jinha Ocean Observation Buoy illustrating current direction by season.

6.3.1.3 Waves

Wave data was extracted over a period of 12 months from 01 January 2020 to 31 December 2020 from the
Ulsan Ocean Observation Buoy located approximately 30 km to the south/southwest of the central point of the
array area (Figure 6-5).

The data were analysed using monthly statistics for significant wave height by wave direction and significant
wave height by wave period. A summary of the data collected is shown in Table 6-4.
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Figure 6-5: Ulsan Ocean Observation buoy location.

The maximum wave height was identified as 8.7 m in September, and the highest average wave height was
1.8 m in January and September with a standard deviation 1.3 m.

Significant wave height and wave direction presented monthly are provided in Appendix A-2. From January to
March and September to December, waves from the northeast prevail. From April through to August waves
from the southwest prevail, except for July where it was identified waves from north and south direction were
dominant.

Wave heights of 1-2 m were identified in January through April, decreasing to less than 1 m between all months
between May and December except for September. In September, wave heights of 2-4m were identified.

Wave period were generally ranged between 5 and 10 seconds.
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Figure 6-6: Significant wave height, wave period and wave direction time series (Ulsan Ocean Observation
Buoy).

Table 6-4:  Monthly statistical analysis of Significant Wave Height (m) (Ulsan Ocean Observation Buoy).

Feb. [Mar. Apr. [May [Jun Jul.  |Aug. [Sep. Oct.  |[Nov. Dec
4.1 4.0 54 B3 36 B0 (34 8.7 49 3.9 3.7
0.3 04 04 0.2 03 03 01 0.2 0.3 0.4 0.3
1.4 |14 15 1.0 08 [0 09 |18 1.3 [1.2 1.3
Standard deviation . 0.7 [0.6 09 06 05 [06 [06 [1.3 0.9 [0.6 0.7

Two Lidars were deployed Wind Power AS (Equinor) between June 2020 and December 2021 to collect real-
time profiling and meteorological data at two points within the array.

A summary of the data is shown in Table 6-5 and Table 6-6 below.
Table 6-5: Summary Windspeed Lidar Data at 100m

Lidar reference Mean Windspeed Maximum Wind speed Wind Direction (.15% Mean Turbulence

Occurrence) Intensity

Equinor #1 8.47 m/s 41.87 m/s No dominant wind 0.12
direction

Equinor #2 8.52 m/s 43.30 m/s No dominant wind 0.12
direction
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Table 6-6: Summary Wave Data

Lidar reference Mean Significant Maximum Wave Wave Direction (.15% Mean Wave Period
Wave Height Height Occurrence) (Tm)
Equinor #1 1.28m 16.77 m No dominant wave 5.11s
direction
Equinor #2 1.31m 13.03m No dominant wave 5.15s
direction

6.3.1.4 Sedimentology

Core samples obtained from the southwestern margins of the East Sea were analysed and found to consist
predominantly of muddy sediments and silty sands with overall grain size decreasing as the distance from the
coastline increased (Park et al.,, 2002; Kim et al., 2001). Surface sediment samples collected as part of
identification of benthic fauna near to and within the Project area described in Section 6.4.1 was comparable
to the studies referenced above with sediments generally comprising of high silt fractions and low fractions of
sand. Sand fractions were found to decrease further with increasing distance offshore (Section 6.4.1).

6.3.1.5 Suspended Sediments

Energetic conditions around the Korean Peninsula begin late October each year with monsoonal winds that
produce outpourings of cold air and initiate sediment resuspension and southern flowing currents (Wells, 1988).
During the transition from summer to winter, suspended sediment concentrations vary greatly in surface and
bottom waters, with the highest concentrations occurring off the southwestern point of the Korean Peninsula
and the lowest occurring centrally within the Korean Strait (Wells, 1988).

Bottom mooring data were collected from the inner Onsan Harbour off the coast of Ulsan from July 5 2016 to
August 5 2016 using 1200-Hz acoustic Doppler current profiler (ADCP) technology (Ha et al., 2018). Mean
volume backscattering strength (MVBS), which can be used as a proxy for suspended sediment concentrations
(SSC), continually exhibited signs of resuspension under various forcing conditions such as tides, precipitation,
and wind (Ha et al., 2018).

6.3.1.6 Sediment Transport

Ko r e a 0 slorg itseeastcoast is relatively steep, resulting in waves propagating from the open ocean and
having a direct effect on local sediment transport which alter the marine environment through erosion and
accretion (Shim et al., 2020).

Sediment transport and seasonal destratification could potentially depend on intensity and timings of local
monsoonal surges (Wells, 1988). Monsoonal winds that arrive late in the season effectively allow waters to
persist in a moderately stratified summer condition, while early winds tend to mix the water column which
results in increased concentrations of suspended sediments from surface to bottom waters (Wells, 1988). It
was found that these bands of turbid coastal waters end 25-50 km offshore and wind-driven water flows to the
south, transporting significant volumes of water into the Korea Strait (Wells, 1988).

Recent findings show that the east coast of Korea, an area comprising monotonous lengths of coastline, can
observe accretion and erosion at a repeated rate due to seasonal influences (Shim et al., 2020). Due to sea
level rise and irregular climates resulting from the ramifications of climate change, the frequency and period of
high wave groups has increased, causing large-scale morphological change accelerating beach erosion along
the east coast of Korea (Shim et al., 2020). This was most recently observed during field operations, where
wave heights over 3 m were increasingly observed along the east coast of Korea (Kim and Shim, 2014; Kim
et al., 2019).

6.3.1.7 Sediment Contamination

The sediments associated with area are predominantly located in a locality likely to present contaminant
concentrations at background levels due to low levels of anthropogenic activities in the array area. However,
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there is the potential for contamination within the south-west section of the array area that overlaps within an
existing waste disposal ground know as East-J (Figure 6-7). East-J extends over an area 1,064 km? with an
average depth of 150 m. Historical waste disposal within the array area has predominantly been from the
disposal of livestock excreta (closed since 2012), manure (closed since 2013) and wastewater (closed since
2016). Currently fishery processing remnants and dredge material are disposed here. Since 2012 there has
been no disposal of non-dredge material within the disposal ground except for 2019 when 27,000 m? of material
was disposed. Dredge material has been disposed within the disposal ground each year since 2004 ranging
between 84,000 m3and 2,328,000 m?3 of material per year up to 2020.

Responsibility zones illustrated in Figure 6-8 were introduced in 2007 to ensure that dumping points closest to
land were not becoming overly accumulated and therefore, vessels were required to dispose of waste materials
on designated areas within the G-1 and G-2 zones (Song et al., 2015).
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Figure 6-7: East Sea-Jung dumping grounds depicted in proximity to the array area.
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Figure 6-8: East Sea-Jung dumping grounds and sampling stations from 2007-2014 (Song et al., 2015).

Assessment of the East Sea-Jung dumping grounds have found the area to be relatively uncontaminated by
heavy metals, with locations to the north exhibiting higher heavy metal concentrations, potentially influenced
by nearby cities (Song et al., 2015). Sediment data from four sampling locations adjacent to the array area
within East-J disposal ground identified concentrations of organic carbon and heavy metals higher than that of
the control site that was also sampled (located to the south-west outside the disposal ground) although all
metal concentrations were below adopted guideline compliance levels (Canadian Threshold Effects Level).
Sediments were classified as silt (average phi 2.38 1 3.49). As a result, the East-Sea-Jung dumping grounds
are considered uncontaminated and/or slightly contaminated, which suggest that the Korean government has
effectively managed the dumping site through critical policies and responsibility zones (Song et al., 2015).

The contaminant status of sediments located adjacent to the nearshore export cable route have regularly been
assessed to assist with determining levels of contamination from Port of Ulsan activities. A recent study that
analysed for persistent toxic substances in sediments calculated concentrations for traditional PAHSs, styrene
oligomers, alkylphenols and emerging PAH concentrations. Concentrations for traditional PAHs, SOs, and APs
ranged from 35 to 1300 pg/kg, 30 to 3800 pg/kg and 30 to 430 ug/kg, respectively (An Y et. al 2020,) 12 E-
PAHs were also detected, with a maximum of concentration of 240 ug/kg (for benzo[e]pyrene) although it was
stated that in the last 20 years, PTSs contamination in the bay area has improved. Identified E-PAHs appeared
to originate from surrounding port activities, such as biomass combustion, mobile sources, and diesel
combustion.

Another study by Ra et al. (2014) investigated metal concentrations in sediments in Ulsan Bay. The order of
mean concentration (mg/kg) of metal species analysed was Zn (361.9) > Cu (95.6) > Pb (90.7) > Cr (64.7) >
Ni (32.2) > Co (16.6) > As (15.8) > Cd (0.40) > Hg (0.16). Metal concentrations in sediments were found to be
elevated when compared with adopted guideline criteria (TEL levels). Metal concentrations in sediments were
80% for Cu, 96.7% for Zn, 50% for As, 70% for Pb and 50% for Hg above the threshold effects level (TEL),
respectively. Spatial distribution of metals in sediments showed a significantly higher concentration near
industrial complexes, indicating that metal pollution is caused by anthropogenic sources. Based on the
concentrations identified Hg and Cd were found to pose a very high potential ecological risk. Cu and As posed
a moderate potential ecological risk, while, other metals (Cr, Co, Ni, Zn and Pb) rarely posed any potential
ecological risk to the study area.
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6.3.2 Proposed Additional Data Collection

Existing data from the 12-month lidar buoy deployment will be used to characterise the oceanographic
conditions over a full year. Further data will be collected for the local-EIA process and will be used to augment
the dataset. The full dataset will enable a detailed description of the oceanographic conditions in all
development areas and will support development of hydrodynamic modelling that may be required as part of
the ESIA, depending on final construction methods.

Table 6-7 provides a summary of the data that will be collected including survey design, parameters and
frequency of data collection for subtidal and intertidal ecology. Figure 6-9 shows the indicative sampling

locations, which will be subject to review as part of the local EIA application and scoping process.

Table 6-7:

Data Parameters

Current speed
and direction
(m/s)

Turbidity (NTU)

Tidal difference

(m)

Wave height (m)

Total suspended
sediments (mg/L)

Sediment Particle
Size (um)

Sediment
contaminants
(mg/kg) (As, Cd,
Cr, Cu, Fe, Hg, Ni,
Pb, Zn, Li, Al)
(TPH and PAHS)

Number of Sampling
locations / Length of
transects

Current: 3 locations 7 1 x
nearshore, 1 x mid shore along
export cable route, 1 x offshore
within the array)

Turbidity: 3 locations i 1 x
nearshore, 1 x mid shore along
export cable route, 1 x offshore
within the array

Tidal difference: 1 location - (1 x
nearshore)

Waves: (2 locations 1 x
nearshore, 1 x offshore within
the array)

Spatial distribution of CTD and
suspended sediment (30
locations)

Seabed sediment (30 locations
within array area and offshore
export cable)

Seabed sediment (30 locations
within array area and offshore
export cable)

Proposed data collection for marine processes.

Survey Frequency/ Duration

Current (1 month of continuous
data per seasons (4 months of
data)

Turbidity (1 month of continuous
data per seasons (4 months of
data)

Tidal difference (1 month of
continuous data per seasons (4
months of data

Waves i 1 month of continuous
data per seasons (4 months of
data

Spatial distribution of suspended

sediment and Temp, Salinity 7 1
survey event per season (4
seasons)

Seabed sediment i 1 survey

1 survey event per season (4
seasons)

Sampling Equipment

ADCP 250/300 kHz

Nephelometer

ADCP 250/300 kHz

Wave Height meter

ADCP 250/300 kHz

Water Sampler Bottle (Niskin)

Grab /corer

Grab /corer
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Figure 6-9: Survey design for Marine Processes Data Collection.
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6.3.3 Potential Project Impacts

A range of potential impacts on marine processes have been identified which may occur during the
construction, operation and maintenance, and decommissioning phases of the Project. The impacts that have
been scoped into the Project assessment are outlined in Table 6-8.

Table 6-8:  Impacts Proposed to be Scoped Into the Project Assessment for Marine Processes.

Potential Phase Justification
impact

. cC oD
Increased VA VA VA Construction and decommissioning phase
suspended 1 Inter-array and offshore export cables are likely to be installed in trenches by jetting or
sediment ploughing within the sand/gravel layer of the seabed. Therefore, smaller particles
concentratio located within the sediment could potentially be raised into suspension during the
ns and constructional phase of the Project.
sediment q
deposition
Presence of UA VA UA Operational and maintenance phase
infrastructure 1 The presence of infrastructure (mooring system of WTGs and OSPs) may lead to
may lead to changes in the local hydrodynamic conditions. The resulting magnitude of these
changes in changes will be quantified in terms of influence of individual structures and their
the local tidal potential for interaction effects collectively.
::(Iei%;rgteel ;vnzve 1 The impact of the Project area on local hydrodynamic conditions would be analysed
sediment and assessed by comparing wave climate and tidal currents within the Project area and
transport surrounding vicinity with and without the presence of the Project area.

1 Resulting changes in local hydrodynamic conditions from Project could potentially alter
surrounding sediment transport. This will be particularly important when assessing the
need for scour protection and choosing mooring systems.

1 Itis not expected that there would be a significant change from the baseline
hydrodynamic conditions from the FOW array and therefore will have little effect on
baseline sediment transport.

1 Localised seabed morphology could be modified because of substation foundations
and anchoring structures at the Project site.

Increased VA VA UA Construction phase

intensity of 1 Sediment transportation modifications from infrastructure installation at the Project site
coastal could cause changes along the coast.
erosion

Operational and maintenance phase

1 Alterations in the local hydrodynamic regime (tidal energy and wave direction) could
affect the coastal erosive regime over the lifetime of the Project. The impact on coastal
erosion will be analysed and assessed by comparing sediment transport rates with and
without the presence of the Project area. Due to water depths withing the Project site
(~200 m) and distance to shore (45.57 km) this is unlikely to have significant impacts
on the local coastal areas.

Activities VA UA VA Construction and decommissioning phase
affecting ) 1 Construction activities conducted near the shoreline (e.g., trenching for the cable route)
water quality could impact marine and terrestrial ecology in proximity to the coastline. Increased

suspended sediment from construction works could potentially lead to the surrounding
habitats being smothered.

1 Construction activities could cause toxicity affects through mobilisation of contaminated
sediments through sediment disturbance during cable installation

1 Construction vehicles and vessels have the potential to cause accidental spills and
pollution within the area of development and the surrounding project footprint.

Operational and maintenance phase

1 Construction activities could cause toxicity affects through mobilisation of contaminated
sediments through sediment disturbance during cable repair activities and movement
of mooring cables during operation.
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Potential Phase Justification
impact
P cC oD

C = Construction phase, O = Operational and maintenance phase, D = Decommissioning phase.

6.3.4 Proposed Assessment Methodology

Based on the scope of works being completed for the Korean EIA, it is anticipated no further modelling for
coastal processes is required for the purposes of informing the ESIA. A review of the findings and process of
data validation will be undertaken as part of the ESIA.

The requirements around modelling of sediment plumes as a result of nearshore construction will be informed
through the design process. Work done as part of the Korean EIA will be reviewed and some additional
modelling assessments may be required to inform the ESIA. The scope of this has yet to be confirmed but it
would be expected that the sediment plume modelling would consider the impact of sediment released into
the water column to replicate the construction phase works during the installation of inter-array and offshore
export cabling, to gauge sediment dispersion and fate. The impact of the cable laying on the level of
suspended sediments would be modelled by releasing the appropriate amount of sand particles into the water
column at 1 m to 2 m above the seabed and evaluated in the context of existing background levels. This
information will be used to inform the assessments of the biological environment topics.

6.4 Benthic Ecology

This section considers the potential impacts of the Project on benthic ecology during the construction,
operation and maintenance and decommissioning phases.

6.4.1 Baseline Environment

Information regarding the benthic subtidal and intertidal ecology near Ulsan, Korea has been collated through
a detailed and comprehensive review of currently accessible studies and datasets. To provide a wider context,
the desktop review has considered benthic subtidal and intertidal habitats, communities and species present
within the broader offshore area in proximity to the Project. Key data sources are listed in Table 6-9, noting
that this list is not exhaustive.

A description of the bathymetry is provided in Section 6.3.1 which shows the array area and offshore export
cable corridor are located in water depths ranging from -Om CD to -434 m (offshore) CD. Within the array area,
water depths range approximately from -143 m to -325 m. Soft sediments are generally thought to dominate
the substrate within the Project area with sediments increasing in fineness from sandy mud nearshore to fine
silt offshore.

Table 6-9:  Key sources of information for the benthic subtidal and intertidal ecology baseline.

Data Description Source
ecosystem surveys The habitat density and biomass of macrozoobenthic and [MEIP, 2021
meiobenthic communities were collected at locations 2 km
fromthe Pr o shore érassing and 6 km from the
offshore export cable corridor respectively.

Bivalve molluscs in Ulsan BayMollusc presence in Ulsan Bay. Lutaenko, 2014
Macrobenthic community IAssessing the macrobenthic community structure along  [Yoon et al., 2009
structure specific environmental gradients of Ulsan Bay.

Macrofaunal communities in |Spatial distribution of benthic macrofaunal communities in [Shin et al., 2001
Ulsan Bay Ulsan Bay.

Crab species in Korean Ecological checklist of crabs inhabiting Korean coastal Lee et al., 2021
coastal waters waters.
Rocky reef and benthic )Analysing the correlation between rocky reefs and the Kim et al., 2021
habitat in the East Sea surrounding benthic habitats in the East Sea of South

Korea.
Benthic polychaete Spatio-temporal variation and evaluation of benthic Jeong and Shin, 2018
community of Ulsan healthiness of polychaete community on the Ulsan coast.
Macrozoobenthic Environmentally associated spatial distribution of a Lee et al., 2014
communities in the East Sea, [Imacrozoobenthic community in the continental shelf off
Korea the southern area of the East Sea, Korea.
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A number of benthic studies have been undertaken in the study area since 1982. A study by Lee et al.
undertaken in 2012 at 16 sites located in water depths from 100-500 m within and adjacent to the array area
and eastern sections of the offshore export cable route (Figure 6-10) identified a total of 158 benthic species.
The dominant species group was found to be polychaetes comprising 76 species (46% of all species) followed
by 43 arthropod species (27%), 24 mollusc species (15%) and 8 echinoderms species (5%). It was found that
generally samples with higher sand content showed an increase in number of species and decrease in biomass
(Lee et al., 2014).
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In nearshore areas adjacent to the cable route, two studies have been undertaken. A study by Yoon et al.
(2009) undertaken between February to November 2006, collected benthic samples at nine sampling locations
in water depths ranging from 3 m to 25 m in an area approximately 4 -10 km north of the offshore export cable
route landfall location at the entrance to Taehwa River and within Ulsan Bay (Figure 6-10). Sediments across
all sampling locations were classified as silt. A total of 118 species were identified dominated by 99 polychaete
species including Aphelochaeta monilaris, Ruditapes philippinarum, Magelona japonica, and Lumbrineris
longifolia followed by crustaceans (48 species) and mollusc species (22 species). Species presence and
distribution was found to vary due to differences in benthic environmental conditions such as depth,
temperature and salinity (Yoon et al., 2009).

A second study undertaken by Jeong and Shin (2018), collected benthic samples from 14 sampling locations
also within Ulsan Bay area, to the north and the south and within nearshore sections of the offshore export
cable corridor (Figure 6-10). Samples were collected on a seasonal basis in January, April, July and October
2016. Sediments across all sampling locations were dominated by silt fractions (79%) with remaining fractions
being sand and gravel. There was a general trend, however, of an increase in silt and organic content with
increasing distance offshore. The study identified 84 species of polychaete (other species groups were not
identified as part of the study) with dominant species being Magelona japonica, Lumbrineris longifolia and
Heteromastus filiformis, similar to Yoon et al. (2009). Magelona japonica and Heteromastus filiformis were
mainly restricted to shallow coastal areas in water depths <30m while Lumbrineris longifolia was observed in
higher densities in water depths >30 m, (Jeong and Shin, 2018).

A third study by the Korea Marine Environment Management Corporation, (2018 and 2020), collected benthic
samples within the intertidal area 2 km south and subtidal area 6 km north of the offshore export cable corridor
on 4 occasions seasonally in 2018 and 2020 (Figure 6-10). For this study both meiofauna and macrofauna
species were identified. Findings from the survey illustrated that the nematode species were the most dominant
of all species identified while macrofauna species were dominated by polychaete species as per the other
coastal studies identified above during the summer of 2018. Contrastingly, during spring and summer of 2020,
copepods were the most dominant macrofauna species compared with an absence of polychaete species
which suggest there may some variability in benthic community composition between 2018 and 2020 surveys.
Nematode species comprised 97.7% of overall density and 62.4% of overall biomass.

The biodiversity index calculated for the study was highest during 2018 (H $2.03), spring 2020 (H $1.70), and
summer 2020 (H $1.55). The biodiversity index was calculated to be the lowest during spring 2018 (H 60-67)
which highlights the low densities and biomass values observed during this period.

Of the mollusc species found within Ulsan bay, within the nearshore sections of the offshore export cable route,
a 2014 study by Lutaenko identified 61 species of bivalve that are considered to be mainly subtropical and
tropical species. However, it was found that boreal-arctic species of bivalve molluscs are also capable of
inhabiting the study area due to cold water masses that appear off the southeast coast during summer months
(Lutaenko, 2014). The landfall location identified for the cable route shows a cobbled beach with some rock
outcrops. No further data is available to determine the benthic habitats associated with each landfall location.

Figure 6-11: Proposed landfall location.
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