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Abstract

This report presents the Deliverable 6.2 — Report on Environmental Impact Assessment and Mitigation
Strategies. The first and essential step for an evaluation of potential effects on the environment was the
collection of available information on the existing environments at the three sites: (i) off Gran Canaria (Spain),
(ii) off Crete (Greece), and (iii) off Liugiu Island (Taiwan). In the second step we developed an appropriate
methodology for the environmental impact assessment (EIA) of floating multi-use offshore platforms that may
serve as a guideline for future ElAs. The third step involved the identification and summary of potential impacts
of the three selected TROPOS scenarios, Leisure Island (Gran Canaria), and Green & Blue Scenario (Crete and
Liugiu Island), on the particular environments. In the fourth step we evaluated the significance of each
identified effect to estimate overall magnitude of consequences. The fifth and final step was the development
of appropriate negative impact mitigation measures. In total, a multitude of potential impacts were identified
for each scenario, most of them of only minor or moderate significance. The Green & Blue Scenario off Crete is
not expected to have major detrimental effects on the environment, because the existing environment is not of
high sensitivity. However, the waters are phosphorous limited and the deposits and remains from the fish
aquaculture may result in a boost of local primary production due to phosphorous input. For the Leisure Island
scenario off Gran Canaria, noise from vessel traffic and operation of leisure facilities, as well as artificial lighting
from bars and restaurants have been identified as the most critical effects. The Green & Blue scenario in
Taiwan involves aquaculture, OTEC and some leisure facilities, i.e. noise and artificial lighting are impacts to
consider here, too. Additionally, solid and liquid wastes from leisure facilities and the fish aquaculture may in
combination significantly affect water quality and the living community. Some of the identified negative effect
can be efficiently mitigated, e.g. appropriate waste and waste water treatment and management will avoid or
at least significantly reduce negative impacts of wastes on the environment. Other negative effects, such as
noise generated by mooring installation, vessel traffic and leisure facilities or artificial lighting can be reduced,
but not completely removed. Effects of these stressors on the environment will need comprehensive
monitoring and appropriate management. An EIA of a 4™ TROPOS concept, the so-called Sustainable Service
Hub, will be included in a future deliverable; nevertheless, a first short introduction of the concept and a
preliminary summary on environmental aspects are already provided, here.
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1 INTRODUCTION

1.1  OBIJECTIVES

When planning and designing any kind of offshore installation, the potential effects on the environment need
to be considered. As the TROPOS scenarios, so far, are still in design, and there are no existing multi-use
offshore installations outside of the Oil & Gas sector that can be used as an example, the approach used to
assess the environmental impact of the TROPOS scenarios is based on state-of-the-art knowledge from single-
use or onshore installations and experience gained within this project. However, the methodology developed
here will provide the guideline for future real EIAs when the platforms are going to be built.

This deliverable, D6.2, involves 2 tasks: Task 6.2 on Environmental Impact Assessment, and Task 6.3 on
Negative Impact Mitigation Strategies. In this deliverable, we are providing a detailed overview on potential
impacts of single elements, and a synthesis of the impacts of the scenarios as a whole. The evaluation and
assessment are done based on (i) information available from previous deliverables (Chapter 4), (ii) a
comprehensive collection of background data (Chapter 5), (iii) an extensive literature survey (see D.6.1), and
(iv) experience and expert knowledge. To evaluate which impacts can be considered of minor and which ones
of major significance, several variables are taken into account. For impacts of major significance, appropriate
mitigation strategies are developed according to state-of-the-art knowledge. Based on the outcomes of this
impact assessment, a suitable monitoring program will be developed in the scope of D6.3.

The ultimate aim of this Environmental Impact Assessment study, is the reduction or mitigation of negative
impacts, in particular the avoidance of cumulative negative impacts, and the enhancement of synergies, to
make the TROPOS scenarios an ecologically valuable and feasible contribution to future offshore installations.

In this deliverable we are considering 3 different TROPOS scenarios (for details, see Chapter 4): Leisure Island
off Gran Canaria, Green & Blue Concept off Crete, and Green & Blue Concept off Liugiu Island, Taiwan.
Recently, a 4™ scenario was chosen to be considered in more detail in the scope of TROPOS, the so-called
Sustainable Service Hub Concept, which is supposed to be located on the Dogger Bank, in the North Sea. As this
scenario was just recently selected for further consideration, it is not analysed in detail, here. However, a
preliminary summary on environmental aspects of the Sustainable Service Hub Concept on the Dogger Bank is
given in the Annex, Chapter 11.3. A more detailed assessment on environmental aspects of this concept will be
included in D6.5.

1.2  ENVIRONMENTAL IMPACT ASSESSMENT

According to the UN Environment Programme (UNEP), the term “Environmental Impact Assessment (EIA)” is
defined as a procedure that identifies, describes, evaluates and develops means of mitigating potential impacts
of a proposed activity on the environment. In Europe, an EIA is mandatory according to the EIA Directive
(2011/92/EU) for projects likely to have significant effects on the environment. The EIA is a process that aims at
identifying negative impacts of a new project in an early design stage, so that changes in plans or redesign of
the structure can be made if necessary, according to the outcome of the assessment.
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Despite some inconsistencies in implementation of the EIA Directive between individual EU member states
(Telfer et al. 2009), the general structure of the EIA process within Europe is identical. The EIA is composed of
different phases, starting with the screening as a first step:

e Screening —the process of determining whether or not an EIA is required for a particular project; if yes,
the following steps are required.

e Scoping — the process of determining the scope, framework and content of the environmental impact
analyses and the environmental impact report.

e Prediction and Mitigation — the process of predicting, identifying and assessing potential impacts
(positive and negative impacts) of a project, and development of negative impact mitigation
strategies. The results of the evaluation are to be submitted in draft Environmental Impact Statement
(EIS) to a competent authority, and will be reviewed by the competent authority and the public.

e Final EIS, management and monitoring — the final EIS is the main output of the EIA and includes a
management plan and a monitoring program.

The main steps of the EIA process and parallel studies are shown in Figure 1-1. The process of virtual scoping
for the TROPOS scenarios was completed based on an extensive literature survey and submitted to the
European Commission (EC) in deliverable D6.1.
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Figure 1-1: Flow diagram of the EIA process and parallel studies (source: FAO)

The involvement of the public is an important part of project planning and EIA. However, social acceptance and
impacts are not discussed in this deliverable, as these topics are covered in detail in D6.4, A framework for
describing the social impact with concrete examples that apply for the Canary Island. The monitoring program
developed based on the outcomes of D6.2, is part of the deliverable D6.3.

In Taiwan, the process is similar to the one in Europe. Here, the environmental impact assessment (EIA)
involves the processes of identifying, predicting, evaluating and mitigating the biophysical, social, and other
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relevant effects of development proposals prior to making major decisions and commitments. The purpose of
the assessment is to ensure that decision-makers consider environmental impacts before deciding whether to
proceed with new projects (Environmental Protection Administration, Taiwan, 1997). The process of EIA in
Taiwan includes the following steps (Environmental Protection Administration, Taiwan, 1997):

1. Site Allocation:

To insure the proposed development site is not located in environmentally sensitive areas (e.g. water
supply protection zone, wildlife refuge, national parks, geological sensitive areas etc.), specific land use
(e.g. military control, air traffic control zone etc.).

To avoid the proposed plan if it may violate prohibitions and restrictions by laws and regulations in
Taiwan.

To arrange appropriate adjustment plans (alternative sites).

2. Environmental Survey:

Data collection — physical, natural, social, economic environment.
Potential impact assessment during and after construction.
Comprehensive assessment.

3. Prediction and Assessment — Forecast and prediction.

4. Mitigation Strategies:

Strategies for “avoidance, mitigation, and compensation”.
Both construction and operation stages.
Monitoring strategies.

5. Alternative Plan — Alternative plans in terms of site location, materials, construction methodologies and
others.
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2 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

The policy and legal framework involves different levels: national legislation, European policy, and international
commitments and conventions. European policy is a broad field. The Treaty on European Union (Treaty on
Maastricht) has been in force since 1993; it is European Union law, a collection of treaties and legislation, such
as regulations and directives. These European regulations and directives directly or indirectly affect the laws of
EU member states. While EU ‘regulations’ have direct force of law in EU member states, ‘directives’ are binding
as to the results to be achieved, but give some flexibility over the means used to achieve those results.
According to Article 10 of the European Community Law,

“Member States shall take all appropriate measures, whether general or particular, to ensure fulfillment of the
obligations arising out of this Treaty or resulting from action taken by the institutions of the Community. They
shall facilitate the achievement of the Community's tasks. They shall abstain from any measure which could
jeopardise the attainment of the objectives of this Treaty”.

This means, that by becoming a member of the European Community, the state is obliged to incorporate
European regulations and directives into national law. This is also valid concerning laws for environmental
protection; it has to be ensured that the European standards are adopted and followed on the national level.

On the international level, there are several commitments and conventions dealing with environmental issues,
mainly focusing on protection and sustainability. By signing an international commitment, a state undertakes to
follow terms and conditions. There are also international agreements concerning particular regions or areas,
such as the Mediterranean. A summary of European and international legislation and regulations is given in
Table 2-3.

2.1  NATIONAL LEGISLATION
2.1.1 SPAIN (CANARY ISLANDS)

The Canary Islands is one of Spain’s autonomous communities. Environmental and species protection on the
Canary Islands are regulated based on different laws and regulations.

Species Protection involves two major categories: (i) protection of endangered species, and (ii) protection of
exploited species. The general and basic legal framework is represented by Law 4/1989 on nature conservation
for the whole Spanish state, including guidelines for a legal regime on protected areas. Endangered species of
the Canary Islands are listed in a catalog, following Decreto 151/2001. The catalogue includes a total of 104
marine species, 17 plants, 42 invertebrates and 45 vertebrates. In accordance with the state legislation, species
are grouped in four different categories: “endangered”, “sensitive”, “vulnerable”, and “of special interest”. For
the protection of species different conservation measures and recovery and handling plans, which can be
specified in individualised plans and strategies, have been established. Decreto 151/2001 also specified
additions and deletions of species names in the catalogue, as well as breaches and approvals. Whether or not a
species is included in the list may be subject to discussions, but there is no doubt that this catalogue represents

an important contribution to species protection on the archipelago.

The Statute of Autonomy of the Canary Islands (Constitutional law 10/1982 4/1996) states that the
autonomous region of the Canaries owns sovereign rights for fishing in inland waters, shellfish and
aquaculture. The statute also assigns the legislative handling and the execution of issues related to the fishing
sector to the Autonomous region of the Canary Islands. In 1986 the state published the ROYAL DECREE
2200/1986 of regulation of arts and forms of fishing in the waters of the Canary Islands. The Royal Decree
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2200/1986 applies to the Spanish territorial waters around the Canary Islands as well as to the Exclusive
Economic Zone (EEZ).

The minimum catch sizes of fish in waters around the Canary Islands are regulated in the Decree n ° 155 of
1986. This decree aims to avoid capture of too young and immature individuals and to protect breeding and
nursery ground for a sustainable stock management. Sports fishing licenses are regulated by Decree n °
121/1998.

The declaration of protected areas is regulated in the Canary Island by several different norms. There is a
consolidated version of the “Ley de Espacios Naturales de Canarias” (Law of Nature Reserves) and the “Ley de
Ordenacion del Territorio” (Law on Spatial Planning), approved in legislative Decree 1/2000 (May 8), defining an
are to be protected as ““those of the terrestrial or marine territory that contain elements or natural systems of
special interest or value”.

The Fisheries Law of the Canary Islands, Law 17/2003 of April 10, dedicates its chapter Ill to the
“Measurements of protection and regeneration of the fishery resources”, establishing a set of areas protected
from fishing. The law declared three different protection schemes for marine reserves for fishing interests,
marine restoration zones, and marine repopulation zones.

Currently, there are three large-scale protected areas which have been created by Decree of the Government
of Canaries and Ministerial Order of the State Department of Marine Fishing (Table 2-1).

Table 2-1: Marine protected areas of the Canary Islands

Reserva Marina Latitud Longitud Tamafio Gestion
(ha)

Isla de la Graciosa e Islotes al | 29227'N 13234'W 70.700 Administracién del Estado
Norte de Lanzarote 29212'N 13217'W Comunidad Auténoma Canaria
LA RESTINGA - MAR DE LAS 172 58,59' W 172 | 750 Administracion del Estado
CALMAS Isla de El Hierro 27238,38'N 5890 W  18¢

27236,30'N 0224' W 182 Comunidad Auténoma Canaria

00,20' W

27240,35'N

27238,85'N
Isla de La Palma 282 34,2 N | Perpendiculares a | 3.791 Administracién del Estado

289 28,2 N. tierra

In each of the reservations at least two areas are established: (i) an area of integral reservation, in which no
type of activity, except for scientific studies, is allowed; and (ii) an area of restricted uses, where activities such
as sports diving or fishing with hook are allowed.

The Royal Decree 1997/1995 integrates the European Habitat Directive into national law (see below) and aims
at protecting and conserving natural habitats and wild flora and fauna.

The Law 12/1994 of Nature Reservations of the Canary Islands now merged with the Law of Spatial Planning
and in accordance with article 18 of the consolidated version, establishes that an Insular Plan of Spatial
Planning must include criteria for defense, progress and organisation of the coastal areas and marine nature
reservations, including a list of activities that could be developed in the area itself and its surrounding. Such a
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plan should also include the specific measures that should be taken by the competent Administration.

2.1.2 GREECE (CRETE)
In the following chapter, some of the major laws and regulations related to the environment and
environmental protection are summarised.
In Greece, Law 1650/86 was the main legal provision for the protection of the environment. The law, together
with the Joint Ministerial Decision (JMD) 69269/5387/1990, regulates the categorisation of projects, procedure
of environmental terms approval, the content of EIAs and public information. Parts of this law were amended
and replaced in 2011 by Law 4014/2011 on the environmental licensing of projects and activities. The approval
procedures are specified within the Ministerial Decision (MD) 167563/2013. The JMD 11014/703/®104/2003
defines the environmental permitting procedure, including EIA procedure, competent authorities, and content
of EIA studies, and JMD 37111/2021/2003 regulates the involvement and information of public (TAP 2013).
Law 3937/2011 deals with the protection of biodiversity and NATURA 2000 network areas, and Law 3983/2011
sets the framework of the protection and management of the marine environment.
The legislative framework for spatial planning in Greece is defined by Law 2742/1999 ‘Spatial Planning,
Sustainable development and other provisions’. Law 3199/2003 and Presidential Decree 51/2007 on water
protection and the sustainable management of water resources correspond to the European Water Framework
Directive. The Sanitary Provision E1B/221/65 sets procedures for wastewater disposal. The new framework Law
4042/2012 on waste management (together with JMD 50910/2727/2003 and JMD 114218/1997) follows the
EU Waste Framework Directive and the Directive 99/2008/EC. Handling of oil or other pollution incidents
involving harmful substances is regulated by Ministerial Decree 11/2002 (the National Plan of Emergency).
Law 3851/2010 provides the framework for “Accelerating the development of Renewable Energy Sources to
deal with climate change and other regulations addressing issues under the authority of the Ministry of
Environment, Energy and Climate Change”.
The Greek government agencies with responsibilities related to environmental protection include:

e The Ministry for the Environment, Physical Planning and Public Works.

e The National Center for Environment and Sustainable Development.

e National Environmental Information Network.

2.1.3 TAIWAN (LIUQIU ISLAND)

Considering the legal aspects, the different functions (Transport, Energy, Aquaculture, Leisure) of the TROPOS
project may be relevant to various administrations in Taiwan. Several laws and corresponding authorities are
listed below.

° Environmental Protection Administration

Environmental Impact Assessment Act, The Environmental Education Act, Noise Control Act, Waste
Disposal Act, Toxic Chemical Substances Control Act, Air Pollution Control Act, Marine Pollution
Control Act, Water Pollution Control Act, Drinking Water Management Act.

. Council of Agriculture, Executive Yuan

Fishing Port Act, Fisheries Act, Cultural Heritage Preservation Act, Wildlife Conservation Act, Veterinary
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Drugs Control Act.
. Construction and Planning Agency Ministry of the Interior

The Law of Ships, Act for the Development of Tourism, Yacht Harbor Law (Draft), Building Act, National
Park Law, Coastal Law (Draft), Landscape Law (Draft).
° Coast Guard Administration, Executive Yuan

The Coast Guard Act.

According to the above laws and authorities, the relationship with function (Leisure, Energy, Aquaculture and
Transportation) and laws are identified in Table 2-2.
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Table 2-2: Legislations in Taiwan related to TEAL platforms

Authority Leisure | Energy | Aquaculture | Transportation
Environmental Impact
P ° ° ® ®
Assessment Act
The Environmental Education
o

Act
Noise Control Act ()
Waste Disposal Act ([ ] @

Environmental
Toxic Chemical Substances Protection ®
Control Act Administration
Air Pollution Control Act o o
Marine Pollution Control Act [ ) o o o
Water Pollution Control Act o o o
Drinking Water Management P
Act
Fishing Port Act o o
Fisheries Act o o o
Cultural Heritage Preservation | Council of Agriculture,
Act Executive Yuan
Wildlife Conservation Act [ ) o o
Veterinary Drugs Control Act o
The Law of Ships o o o
Act for the Development of Ministry of .

. Transportation and o

Tourism ..

Communications
Yacht Harbor Law (Draft) o o
Building Act o ® o o
National Park Law Construction and o o o o

Planning Agency
Coastal Law (Draft) Ministry of the Interior L ] o ®
Landscape Law (Draft) o o o o

Coast Guard
The Coast Guard Act Administration, o o o o

Executive Yuan
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2.2  EUROPEAN POLICY

In the following chapter, some of the most important European environmental directives are summarised (also,
see Table 2-4). These directives have to be integrated into national law by each member state of the EU.

2.2.1 ENVIRONMENTAL IMPACT ASSESSMENT DIRECTIVE
The original Environmental Impact Directive 85/337/EEC, in short EIA Directive, has been in force since 1985
and has been amended three times, in 1997 (Directive 97/11/EC), in 2003 (Directive 2003/35/EC), and in 2009
(Directive 2009/31/EC). The initial Directive of 1985 and its three amendments have been codified by Directive
2011/92/EU in December 2011. This codified directive, again, has been replaced in 2014 by Directive
2014/52/EU (for details see ec.europa.eu).

The EIA Directive established procedures to assess environmental impacts, and it applies to different public and
private projects which are defined in the Annexes | and Il of the directive. Projects listed in Annex | are
considered to have significant environmental effects and require an impact assessment (mandatory EIA) prior
to them being granted consent by local and/or national authorities. Projects listed in Annex | are mostly large-
scale projects, such as motorways, power stations, chemical works, oil refineries, etc. For projects listed in
Annex Il of the directive (e.g. related to energy industry, food and textile industry, development of tourism and
leisure facilities, etc.), the national authorities have to decide whether an EIA is needed. This is done by the
"screening procedure", which determines the effects of projects on the basis of thresholds/criteria or a case by
case examination. However, the national authorities must take into account the criteria laid down in Annex Ill
of the Directive (e.g. characteristics of the project, location, etc.).

According to the EC, the EIA procedure can be, in short, summarised as follows (EC 2014): “...the developer may
request the competent authority to say what should be covered by the EIA information to be provided by the
developer (scoping stage); the developer must provide information on the environmental impact (EIA report —
Annex IV); the environmental authorities and the public (and affected Member States) must be informed and
consulted; the competent authority decides, taken into consideration the results of consultations. The public is
informed of the decision afterwards and can challenge the decision before the courts.” In Figure 1-1 (above) the
EIA procedure and parallel studies are illustrated.

2.2.2 STRATEGIC ENVIRONMENTAL ASSESSMENT DIRECTIVE

The Strategic Environmental Impact Assessment Directive 2001/42/EC, in short SEA Directive, has been in force
since 2001. While the EIA Directive applies to public and private projects (see above), the SEA Directive applies
to a wide range of public plans and programmes (e.g. land use, transport, energy, waste, etc.). The plans and
programmes must be prepared or adopted by an authority (at national, regional or local level) and must be
required by legislative, regulatory or administrative provisions. According to Article 3 of the Directive, an SEA is
mandatory for plans/programmes,

(a) which are prepared for agriculture, forestry, fisheries, energy, industry, transport, waste management,
water management, telecommunications, tourism, town and country planning or land use and which
set the framework for future development consent of projects listed in Annexes | and Il to Directive
85/337/EEC, or

(b) which, in view of the likely effect on sites, have been determined to require an assessment pursuant to
Article 6 or 7 of Directive 92/43/EEC.
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According to the EC, the SEA procedure can be, in short, summarised as follows (EC 2014):

“..an environmental report is prepared in which the likely significant effects on the environment and the
reasonable alternatives of the proposed plan or programme are identified. The public and the environmental
authorities are informed and consulted on the draft plan or programme and the environmental report prepared.
As regards plans and programmes which are likely to have significant effects on the environment in another
Member State, the Member State in whose territory the plan or programme is being prepared must consult the
other Member State(s). The environmental report and the results of the consultations are taken into account
before adoption. Once the plan or programme is adopted, the environmental authorities and the public are
informed and relevant information is made available to them. In order to identify unforeseen adverse effects at
an early stage, significant environmental effects of the plan or programme are to be monitored.”

SEA and EIA procedures are similar, but there are some differences, e.g. the SEA requires consultation of
environmental authorities during screening, and scoping is obligatory (for more details see their website (EC
2014).

2.2.3 HABITATS DIRECTIVE

The Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora, known as
Habitats Directive, was adopted in 1992. Together with the Birds Directive (see below), the Habitat Directive is
a key element of the European nature conservation policy. The directive intends to protect biodiversity by
demanding maintenance and restoration of habitats and species from the members of the EU. The directive
protects more than 1,000 animals and plant species and more than 200 habitat types (e.g. special types of
forests, meadows, wetlands, etc.), which are of European importance. The protected natural habitats and wild
species are all listed in the Annexes of the Habitats Directive (EC 2014).

One key element of European nature and biodiversity policy, which was established under the directive, is the
Natura 2000 network. This EU-wide network aims to protect Europe’s most valuable and threatened species
and habitats. The Natura 2000 network includes Special Areas of Conservation (SAC) defined by member states
under the Habitat Directive, and Special Protection Areas (SPAs) defined under the Birds Directive (see below).
However, it is not a strict system which excludes all human activities in all areas, because the focus of the
network is sustainable long-term management, both in terms of ecology and economy. Accordingly, SACs and
SPAs within the Natura 2000 network involve nature reserves as well as land in private ownership.

2.2.4 WILD BIRD DIRECTIVE

The EU Directive 2009/147/EC on the conservation of wild birds, in short Wild Bird Directive or Bird Directive, is
the codified version of Directive 79/409/EEC as amended, and has been in force since 1979. Many wild birds
are migratory and distribution areas of species are extending across the borders of European member states.
Effective conservation of wild birds therefore requires an international cooperation (EC 2014). The Wild Birds
Directive aims to protect all European wild birds and the habitats of species listed in the Annex of the Directive.
Particular emphasis is on the protection and restoration of habitats, and the SPAs defined in the framework of
this directive are part of the Natura 2000 network (see above). This Directive provides a comprehensive
framework for the conservation and management of wild birds in Europe, and human interactions with them.

The Wild Bird Directive is the EU’s oldest, and, together with the Habitats Directive, most important piece of
nature conservation legislation in Europe.
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2.2.5 WATER FRAMEWORK DIRECTIVE

The Directive 2000/60/EC of the European Parliament and of the Council establishing a framework for the
Community action in the field of water policy, in short the Water Framework Directive, was finally adopted in
2000. The purpose of this directive is to establish a framework for the protection of inland surface waters
(rivers, lakes), transitional waters (estuaries), coastal waters and groundwater to improve the water quality
throughout Europe (EC 2014).

Though the major focus of this directive is on inland waters, it also considers coastal waters. Accordingly, this
directive has to be taken into account, at least for TROPOS scenarios that are located closer to the coast (e.g.
Leisure Island, Gran Canaria).

2.2.6 MARINE STRATEGY FRAMEWORK DIRECTIVE

Directive 2008/56/EC of the European Parliament and of the Council establishing a framework for community
action in the field of marine environmental policy, known as Marine Strategy Framework Directive, has been in
force since 2008. The aim of the directive is the more efficient protection of the marine environment across
Europe. The Marine Directive aims to achieve so-called “Good Environmental Status” (GES) of the EU's marine
waters by 2020 and to protect the resource base upon which marine-related economic and social activities
depend.

According to Article 3 of the directive, the term good environmental status is defined as “...the environmental
status of marine waters where these provide ecologically diverse and dynamic oceans and seas which are clean,
healthy and productive within their intrinsic conditions, and the use of the marine environment is at a level that
is sustainable...”. More specifically, GES is achieved when:

Biodiversity is maintained

Non-indigenous species do not adversely alter the ecosystem

The population of commercial fish species is healthy

Elements of food webs ensure long-term abundance and reproduction

Eutrophication is minimised

The sea floor integrity ensures functioning of the ecosystem

Permanent alteration of hydrographical conditions does not adversely affect the ecosystem
Concentrations of contaminants give no effects

. Contaminants in seafood are below safe levels

10. Marine litter does not cause harm

11. Introduction of energy (including underwater noise) does not adversely affect the ecosystem

©CENOU A BN R

The directive thus integrates the concepts of environmental protection and sustainable use. Based on
geographical and environmental criteria, the following European regions were determined in the directive: the
Baltic Sea, the north-east Atlantic Ocean, the Mediterranean Sea and the Black Sea. These European marine
regions are located within the geographical boundaries of the existing Regional Sea Conventions (see 2.3.3
below), and are further divided into sub-regions (for more details see the directive, Article 4). Each EU member
state is required to develop a Marine Strategy for its marine waters (EC 2014).

2.2.7RENEWABLE ENERGY DIRECTIVE

In 2007, the heads of state and government of the 27 EU countries adopted a binding target of 20% final
energy consumption from renewable energy by 2020. The Directive 2009/28/EC of the European Parliament
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and of the Council on the promotion of the use of energy from renewable sources is into force since 2009, and
amends and repeals Directives 2001/77/EC and 2003/30/EC. According to Article 1 of the directive, it

“... establishes a common framework for the promotion of energy from renewable sources. It sets mandatory
national targets for the overall share of energy from renewable sources in gross final consumption of energy
and for the share of energy from renewable sources in transport. It lays down rules relating to statistical
transfers between Member States, joint projects between Member States and with third countries, guarantees
of origin, administrative procedures, information and training, and access to the electricity grid for energy from
renewable sources. It establishes sustainability criteria for biofuels and bioliquids”.

2.2.8 DIRECTIVE ON ANIMAL HEALTH REQUIREMENTS

The Council Directive 2006/88/EC on animal health requirements for aquaculture animals, and on the
prevention and control of certain diseases is the basic legal provision for aquaculture and aquaculture products.
It lays down control and preventive measures for avoiding outbreaks of certain diseases (exotic and non-
exotic), and defines the animal health requirements to be applied on the market (and the imports) of
aquaculture animals and products. The directive it to be applied to fish, molluscs and crustaceans at all their
life stages reared in a farm or mollusc farming area, including any aquatic animal from the wild intended for a
farm or mollusc farming area (EC 2014).

2.2.9 WASTE FRAMEWORK DIRECTIVE

Directive 2008/98/EC of the European Parliament and of the Council on waste and repealing certain Directives
has been in force since 2008 and sets the basic concepts and definitions related to waste management, such as
definitions of waste, recycling, recovery.

2.2.1SEVESO 3 AND IPCC DIRECTIVES

Directive 2012/18/EU of 4 July 2012 known as the Seveso 3 Directive on the control of major-accident hazards
involving dangerous substances will enter into force on 1 June 2015, amending and repealing Directive
96/82/EC known as Seveso 2. The Seveso Directive requires the creation of a safety report and a hazard
assessment.

Directive 2008/1/EC from 15 January 2008, also know as the IPPC Directive, aims at regulating integrated
pollution prevention and control. This directive requires industrial and agricultural activities with a high
pollution potential to have a permit, which can only be issued if certain environmental conditions are met. This
means that companies themselves bear responsibility for preventing and reducing any pollution they may
cause (EC 2014).

26



Deliverable 6.2 * be

', Report on environmental impact assessment and mitigation strategies
“The Ocean of Tomorrow”

2.3 INTERNATIONAL COMMITMENTS & CONVENTIONS

The international commitments and conventions concerning environmental issues mainly deal with air and
water pollution, waste management, ecosystem management, and protection and preservation of biodiversity,
natural resources, wildlife and endangered species. However, the UN Law of the Sea is one of the most
important international conventions; addressing law and order concerning sovereign rights and territories, as
well as issues related to environmental protection (see Table 2-4).

2.3.1UNITED NATIONS CONVENTION OF THE LAW OF THE SEA

The United Nations Convention on the Law of the Sea (UNCLOS) was adopted in 1982, and finally entered into
force in 1994. UNCLOS lays down a comprehensive regime of law and order in the world's oceans and seas
establishing rules governing all uses of the oceans and their resources (UN 2014).

Among others, the convention defines the maritime zones: territorial waters (12 nautical miles zone),
continuous zone, exclusive economic zone (EEZ; 200 nautical miles zone) and national and international right
and duties in these maritime zones. Territory waters extend up to 12 nautical miles from the coast and are
sovereign territory of the state; foreign vessels are allowed "innocent passage" through those waters. The EEZ
is an area beyond and adjacent to the territorial sea, which shall not extend beyond 200 nautical miles from the
coast/baseline. The EEZ is subject to the specific legal regime established in Part V of the convention. Article 56
states the following:

1. In the EEZ, the coastal state has:

(a) sovereign rights for the purpose of exploring and exploiting, conserving and managing the natural
resources, whether living or non-living, of the waters superjacent to the seabed and of the seabed and
its subsoil, and with regard to other activities for the economic exploitation and exploration of the
zone, such as the production of energy from the water, currents and winds;

(b) jurisdiction as provided for in the relevant provisions of this convention with regard to:
(i) the establishment and use of artificial islands, installations and structures;
(ii) marine scientific research;
(iii) the protection and preservation of the marine environment;

(c) other rights and duties provided for in this Convention.

2. In exercising its rights and performing its duties under this convention in the exclusive economic zone, the
coastal state shall have due regard to the rights and duties of other states and shall act in a manner compatible
with the provisions of this convention.

3. The rights set out in this article with respect to the seabed and subsoil shall be exercised in accordance with
Part VI.

All other States have freedom of navigation and overflight in the EEZ, as well as freedom to lay submarine
cables and pipelines.

Article 60 of the Conventions considers “Artificial islands, installations and structures in the EEZ”. Here it states,
that in the exclusive economic zone, the coastal state shall have the exclusive right to construct and to
authorise and regulate the construction, operation and use of:

(a) Artificial islands;

(b) Installations and structures for the purposes provided for in article 56 and other economic
purposes;
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(c) Installations and structures which may interfere with the exercise of the rights of the coastal state
in the zone.

The coastal state shall have exclusive jurisdiction over such artificial islands, installations and structures,
including jurisdiction with regard to customs, fiscal, health, safety and immigration laws and regulations. Due
notice must be given of the construction of such artificial islands, installations or structures. The presence of
such artificial islands, installations and structures must be clearly and permanently marked and indicated to
avoid collisions. Any installations or structures which are abandoned or disused shall be removed to ensure
safety of navigation, also concerning fisheries and protection of the marine environment. If necessary, safety
zones around such artificial islands, installations and structures may be established to ensure the safety both of
navigation and of the artificial islands, installations and structures. These safety zones shall not exceed a
distance of 500 m around them, and shall be marked as well. Ships must respect these safety zones and shall
comply with generally accepted international standards regarding navigation in the vicinity of artificial islands,
installations, structures and safety zones.

However, “artificial islands, installations and structures and the safety zones around them may not be
established where interference may be caused to the use of recognized sea lanes essential to international
navigation”, and they “...do not possess the status of islands. They have no territorial sea of their own, and their
presence does not affect the delimitation of the territorial sea, the exclusive economic zone or the continental
shelf’ (UNCLOS 1994).

Part Xl of the convention deals with the protection and preservation of the environment and includes
measures to prevent, reduce and control pollution (Article 194) including pollution from vessels (Article 211),
the duty not to transfer damage or hazards or transform one type of pollution into another (Article 195), and
the use of technologies or introduction of alien or new species (Article 196). Global and regional cooperation
(Section 2), monitoring and environmental assessment (Section 4), international rules and national legislation
to prevent, reduce and control pollution of the marine environment (Section 5), as well as their enforcement
(Section 6) are also addressed.

2.3.2REGIONAL SEA CONVENTIONS

The Regional Sea Conventions are cooperation structures, which aims to protect the marine environment.
These conventions involve the cooperation of EU member states with non-EU neighbouring countries sharing
marine waters.

Four Regional Sea Conventions exist in Europe, with the European Community being party to the first three of
the conventions:

The OSPAR Convention (OSPAR)
The Helsinki Convention (HELCOM)
The Barcelona Convention (UNEP-MAP)

The Bucharest Convention

P wnNpe

2.3.2.1  The OSPAR Convention
OSPAR refers to the Convention for the Protection of the Marine Environment in the North-East Atlantic of
1992. This convention is the current legal instrument guiding international cooperation on the protection of the
marine environment of the north-east Atlantic. It combines and updates the 1972 Oslo Convention on
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disposing of waste at sea and the 1974 Paris Convention on land-based sources of marine pollution. Work
under the convention is managed by the OSPAR Commission, made up of representatives of the governments
of 15 contracting parties and the EC, representing the EU. The contracting parties are Belgium, Denmark,
Finland, France, Germany, Iceland, Ireland, Luxembourg, The Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom, together with the EU. The OSPAR Convention includes a series of
Annexes, dealing with different topics (OSPAR 2014):

e Annex |: Prevention and elimination of pollution from land-based sources;
e Annex ll: Prevention and elimination of pollution by dumping or incineration;
e Annex lll: Prevention and elimination of pollution from offshore sources; and

e Annex IV: Assessment of the quality of the marine environment.

2.3.2.2  The Helsinki Convention

HELCOM refers to the Convention on the Protection of the Marine Environment in the Baltic Sea Area of 1992,
and aims to protect the marine environment of the Baltic Sea from all sources of pollution, and to restore and
safeguard its ecological balance through intergovernmental cooperation. The contracting parties of HELCOM
are Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Poland, Russia, Sweden, and the EU. HELCOM is an
environmental policy maker for the Baltic Sea area, an environmental focal point, a body for developing and
supervising, and also for coordinating. The major priorities of the convention are on eutrophication
assessment, hazardous substances, land and maritime transport sector, environmental impacts of fishery
management and practices, protection and conservation of marine and coastal biodiversity, and
implementation of the joint comprehensive environmental action programme and HELCOM recommendations
(for more details see HELCOM 2014).

2.3.2.3 The Barcelona Convention

In 1975, 16 Mediterranean countries and the European Community adopted the Mediterranean Action Plan
(MAP), the first-ever Regional Seas Programme under UNEP's umbrella. In 1976 these Parties adopted the
Convention for the Protection of the Mediterranean Sea Against Pollution (Barcelona Convention). The
Barcelona Convention has given rise to seven Protocols addressing specific aspects of Mediterranean
environmental conservation (UNEP 2014):

e  Dumping Protocol (from ships and aircraft)

e Prevention and Emergency Protocol (pollution from ships and emergency situations)
e lLand-based Sources and Activities Protocol

e Specially Protected Areas and Biological Diversity Protocol

e Offshore Protocol (pollution from exploration and exploitation)

e Hazardous Wastes Protocol

e Protocol on Integrated Coastal Zone Management (ICZM)

In 1995, the Action Plan for the Protection of the Marine Environment and the Sustainable Development of the
Coastal Areas of the Mediterranean (MAP Phase Il) was adopted to replace the Mediterranean Action Plan of
1975, and the Barcelona Convention of 1976 was amended and renamed into Convention for the Protection of
Marine Environment and the Coastal Region of the Mediterranean of 1995. The Convention today has 22
contracting parties: Albania, Algeria, Bosnia and Herzegovina, Croatia, Cyprus, Egypt, the European Community,
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France, Greece, Israel, Italy, Lebanon, Libya, Malta, Monaco, Montenegro, Morocco, Slovenia, Spain, Syria,
Tunisia and Turkey. The contracting parties are obliged to protect the Mediterranean marine and coastal
environment while supporting regional and national plans to achieve sustainable development. The
Convention's main objectives are:

e To assess and control marine pollution.

e To ensure sustainable management of natural marine and coastal resources.

e Tointegrate the environment in social and economic development.

e To protect the marine environment and coastal zones through prevention and reduction of pollution,
and as far as possible, elimination of pollution, whether land or sea-based.

e To protect the natural and cultural heritage.

e To strengthen solidarity among Mediterranean coastal states.

e To contribute to improvement of the quality of life.

2.3.3 CONVENTION ON BIOLOGICAL DIVERSITY

The Convention on Biological Diversity (CBD) is an international agreement established by the United Nations
(UN). The Convention was signed by 150 government leaders at the 1992 Rio Earth Summit, and entered into
force in December 1993. It aims to prevent the further loss of biodiversity whilst using its components
sustainably and sharing benefits equitably. The convention has 3 main objectives:

1. The conservation of biological diversity.
2. The sustainable use of the components of biological diversity.

3. The fair and equitable sharing of the benefits arising out of the utilisation of genetic resources.

The convention is responsible for the development of strategies and action plans for biodiversity at a European,
community and national level. The convention requires the integration of this strategy in the planning and
activities of all sectors whose activities are likely to have consequences (positive or negative) for biodiversity.

Subject to the rights of other states, and unless otherwise expressly provided for in this convention, the
provisions of the convention apply to each contracting party (Article 4):

“a) When relating to elements of biological diversity of the zones situated within the limits of national
jurisdiction;

b) When relating to processes and activities that are carried out under its jurisdiction or control, either within
the area under its national jurisdiction or beyond the limits of national jurisdiction, regardless of the place
where these processes and activities produce their effects.”

Article 14 on Impact assessment and minimising adverse impacts states particularly that “each contracting
party shall introduce appropriate procedures requiring environmental impact assessment of its proposed
projects that are likely to have significant adverse effects on biological diversity with a view to avoiding or
minimizing such effects and, where appropriate, allow for public participation in such procedures”.

Certain areas subject to international agreements are subject to specific regulatory constraints. This is
particularly the case for the Marine Protected Areas introduced by the International Union for Conservation of
Nature (IUCN) via the World Conservation Strategy, in 1980.

Today, the convention has 194 parties, one of these is the EU (CBD 2014).
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2.3.4 BONN CONVENTION ON THE CONSERVATION OF MIGRATORY SPECIES OF WILD ANIMALS (CMS)

Adopted on 23 June 1979 and having entered into force on 1 November 1983, the Bonn Convention on the
Conservation of Migratory Species of Wild Animals (CMS) aims to ensure global conservation of terrestrial,
marine and avian migratory species throughout their range.

This is a framework agreement setting the general objectives for the 112 signatory States (on 1 August 2009).
These objectives aim to promote research on migratory species and implement immediate protective measures
for endangered species.

2.3.5UNESCO CONVENTION ON THE PROTECTION OF THE UNDERWATER CULTURAL HERITAGE

The United Nations 1982 Convention on the Law of Sea which establishes sovereignty at sea, does not protect
underwater cultural heritage, it only regulates maritime areas. The 2001 adoption of the Convention on the
protection of the underwater cultural heritagel, by the UNESCO general conference rectified this legal void.
This convention is the main international treaty on underwater cultural heritage. It strengthens the legal
protection, cooperation, awareness and reaction capacity faced with the destruction of submerged
archaeological sites (wrecks and remains) by commercial treasure hunters and by certain industrial activities.

The convention does not regulate the ownership of wrecks and does not affect the jurisdiction or sovereignty
of states under the law of the sea. Its annex establishes rules concerning activities at underwater sites, widely
recognised by archaeologists.

The 2001 convention establishes these important principles:

e The obligation to preserve underwater cultural heritage for the benefit of humanity.

e The preservation in situ of underwater cultural heritage shall be considered as the first option and
should be prioritised.

e As with cultural heritage on land, the underwater cultural heritage shall not be commercially exploited
or speculated with. This does not preclude archaeological research or tourist access.

e Training in underwater archaeology and sharing of information should be encouraged. A principle of
assistance and cooperation between signatory states is also declared.

e The convention does not regulate ownership of cultural heritage.

The convention entered into force on 2 January 2009 and is applicable both within territorial waters (Article 7)
and EEZ (Article 10). France, which ratified the convention on 7" February 2013, is the 42" state to ratify it.

2.3.6 UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE

The United Nations Framework Convention (UNFCCC) entered in force in 1994, and was, as was the CBD,
adopted during the 1992 Rio Earth Summit. The ultimate aim of the convention is to stabilise greenhouse gas
concentrations "at a level that would prevent dangerous anthropogenic (human induced) interference with the
climate system". It states that "such a level should be achieved within a time-frame sufficient to allow
ecosystems to adapt naturally to climate change, to ensure that food production is not threatened, and to
enable economic development to proceed in a sustainable manner" (UNFCCC 2014). The convention was

! “Underwater cultural heritage” means all traces of human existence having a cultural, historical or archaeological
character which have been partially or totally under water, periodically or continuously, for at least 100 years.
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ratified by 195 countries as well as by the EU.

The directive provides a framework, but does define binding emission limits for particular countries; it is
considered to be legally non-binding. Binding limits were set in the framework of the UNFCCC in the Kyoto
Protocol, which commits its parties by setting internationally binding emission reduction targets. The Kyoto
Protocol was adopted in Kyoto, Japan, in December 1997 and entered into force in February 2005 (UNFCCC
2014).

2.3.7 IMO RULES AND REGULATIONS

The International Maritime Organization (IMO) is the UN specialised agency with responsibility for the safety
and security of shipping and the prevention of marine pollution by ships. The IMO Convention entered into
force in 1958, and today IMO has about 170 member states. The purposes of the organisation, as summarised
by Article 1(a) of the convention, are "to provide machinery for cooperation among Governments in the field of
governmental regulation and practices relating to technical matters of all kinds affecting shipping engaged in
international trade; to encourage and facilitate the general adoption of the highest practicable standards in
matters concerning maritime safety, efficiency of navigation and prevention and control of marine pollution
from ships" (IMO 2014). IMO has, over many years, adopted a wide range of measures to prevent and control
pollution caused by ships and to mitigate the effects of any damage to the environment, human health,
property and resources that may occur as a result of maritime operations and accidents. In order to address
the increasing focus on environmental issues and to clearly demonstrate the importance of such issues for the
organisation, in 1973 IMO established its Marine Environmental Protection Committee (MEPC) to consider any
matter concerned with marine pollution from ships (IMO 2014).

In the framework of IMO several conventions were adopted; three of those are of interest in the scope of
TROPOS, one dealing with pollution, and two dealing with maritime safety:

1. The International Convention for the Prevention of Pollution from Ships (MARPOL).
2. The Convention on the International Regulations for Preventing Collisions at Sea (COLREGS).
3. The International Convention for the Safety of Life at Sea (SOLAS).

These three IMO conventions are described more detailed below.

2.3.7.1  International Convention for the Prevention of Pollution from Ships

In 1973, IMO adopted the International Convention for the Prevention of Pollution from Ships, now known
universally as MARPOL, which has been amended by protocols adopted in 1978 and 1997 and kept updated
through other relevant amendments. MARPOL is the most important international regulation for preventing
pollution of the marine environment by oil from ships due to accidental or operational reasons. MARPOL does
not only cover pollution by oil, but also by chemicals, goods in packaged form, sewage, litter and air pollution.
Greece, Spain and China are member states of the MARPOL Convention. The measures to prevent pollution are
listed in the annexes:

Annex |: Regulations for the Prevention of Pollution by Qil (entered into force on 2 October 1983).

Annex II: Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk (entered into force on 2
October 1983).

Annex lll: Prevention of Pollution by Harmful Substances Carried by Sea in Packaged Form (entered into force
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on 1July 1992).

Annex IV: Prevention of Pollution by Sewage from Ships (entered into force on 27 September 2003).

Annex V: Prevention of Pollution by Garbage from Ships (entered into force on 31 December 1988).

Annex VI: Prevention of Air Pollution from Ships (entered into force on 19 May 2005).

A revised version of MARPOL Annex V has been developed by the IMO and entered into force in 2013. A

simplified overview of the discharge provisions the annex is shown in Table 2-3.

Table 2-3: Simplified overview of the discharge provisions of the revised MARPOL Annex V (resolution

MEPC.201(62))

Offshore platforms
(more than 12 nm

Type of garbage

Ships outside special
areas

Ships within special
areas

from land) and all
ships within 500 m of
such platforms

Food waste comminuted
or ground

Discharge permitted
23 nm from the nearest
land, en route and as far
as practicable

Food waste not
comminuted or ground

Discharge permitted
212 nm from the nearest
land, en route and as far
as practicable

Cargo residues’ not
contained in wash water

Cargo residues' contained

Discharge permitted
=12 nm from the nearest
land, en route and as far
as practicable

Discharge permitted
212 nm from the nearest
land, en route and as far
as practicable

Discharge permitted
=12 nm from the nearest

Discharge permitted

land, en route, as far as
practicable and subject to
two additional conditions?
Discharge permitted
212 nm from the nearest
land, en route, as far as
practicable and subject to

in wash water

Cleaning agents and
additives' contained in
cargo hold wash water

Discharge permitted two additional conditions®
Cleaning 1agenls and
additives’ in deck and : .
external surfaces Diachiacge pexmKied
wash water
Carcasses of animals Discharge permitted

carried on board as cargo |as far from the nearest
and which died during the |land as possible and en
voyage route

All other garbage
including plastics,
synthetic ropes, fishing
gear, plastic garbage
bags, incinerator ashes,
clinkers, cooking oil,
floating dunnage, lining
and packing materials,
paper, rags, glass, metal,
bottles, crockery and
similar refuse

When garbage is mixed with or contaminated by other substances prohibited
from discharge or having different discharge requirements, the more stringent
requirements shall apply

Mixed garbage

These substances must not be harmful to the marine environment.

According to regulation 6.1.2 of MARPOL Annex V the discharge shall only be allowed if: (a) both
the port of departure and the next port of destination are within the special area and the ship
will not transit outside the special area between these ports (regulation 6.1.2.2); and (b) if no
adequate reception facilities are available at those ports (regulation 6.1.2.3).
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According to this amendment, almost all discharges of waste into the sea are prohibited now. The new
regulations apply to all ships as well as to fixed and floating offshore installations (see Resolution
MEPC.201(62)).

2.3.7.2  Convention on the International Regulations for Preventing Collisions at Sea

The Convention on the International Regulations for Preventing Collisions at Sea (COLREGs) was adopted in
1972 and entered into force in 1977. It was designed to update and replace the Collision Regulations of 1960.
COLREGs is the main convention regulating international maritime traffic. The convention includes several
measures concerning light and sound signals, navigation rules & behavior, safe speed, and traffic separation
schemes. Greece, Spain and China are member states of the COLREGs Convention.

2.3.7.3 International Convention for the Safety of Life at Sea

The International Convention for the Safety of Life at Sea (SOLAS) was adopted in 1974 and entered into force
in 1980. Since then, the convention has been updated and amended numerous times. SOLAS has 159
contracting states, including Greece, Spain and China. The main objective of the SOLAS Convention is:

“... to specify minimum standards for the construction, equipment and operation of ships, compatible with their
safety. Flag States are responsible for ensuring that ships under their flag comply with its requirements, and a
number of certificates are prescribed in the Convention as proof that this has been done. Control provisions also
allow Contracting Governments to inspect ships of other Contracting States if there are clear grounds for
believing that the ship and its equipment do not substantially comply with the requirements of the Convention -
this procedure is known as port State control” (IMO 2014). The convention also includes measures related to
carriage of cargoes and dangerous goods and identifies certain services for safety of navigation.

2.3.8 AGREEMENT ON THE CONSERVATION OF CETACEANS IN THE BLACK SEA, MEDITERRANEAN SEA, AND
CONTIGUOUS ATLANTIC AREA (ACCOBAMS)

ACCOBAMS (signed on 24™ November 1996 and entered into force on 1% June 2001) is a legal tool for
conservation based on international scientific and political cooperation of 23 countries with the aim of
reducing threats to cetaceans (whales, dolphins, porpoises) in the Mediterranean and the Black Sea waters and
part of the Atlantic area contiguous to the Straits of Gibraltar and since 2010, including the exclusive economic
zones of Spain and Portugal.

It was created under the auspices of the Bonn Convention on the Conservation of Migratory Species of Wild
Animals (CMS) which aims to ensure global conservation of terrestrial, marine and avian migratory species
throughout their range.

In the Mediterranean, there are several sub-regional agreements that protect either species or marine areas:

e Agreement relating to the creation of a sanctuary for marine mammals in the Mediterranean, the
PELAGOS Agreement (signed on 25 November 1999 by France, Italy and the Principality of Monaco and
entered into force on 21 February 2002). This agreement aims to establish coordinated and harmonised
actions among the three countries for the protection of cetaceans and their habitats against all causes of
disturbance: pollution, noise, capture and accidental injuries, disruption, etc.
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e The RAMOGE Agreement relates to the protection of the Mediterranean coastal waters as part of the
Barcelona Convention and the Mediterranean Action Plan. It was ratified by France, Monaco and Italy and
came into force in the first half of 1981. This agreement is an instrument of scientific, technical, legal and
administrative cooperation where the governments of these three countries are acting to prevent and

fight against incidents leading to pollution and to preserve biodiversity of marine areas in the Provence-
Alpes-Cote d'Azur, the Principality of Monaco and the Riviera regions. The area covered extends from the
mouth of the Grand Rhone to the west, at the mouth of the Magra River to the east. In 1993, with the
implementation of the Plan RAMOGEPOL, RAMOGE saw its influence extended to the high seas.

Table 2-4: Summary of the main regulatory framework in the EU

Legislation

Objectives

International Level

United Nations Convention on the Law of
the Sea (UNCLOS)

Protection of the marine environment,

Including in the EEZ

Regional Sea Conventions (OSPAR,

HELCOM, Barcelona Conventions)

Prevention and elimination of all kinds
of pollution from regional seas

Convention on Biological Diversity

Conservation of biodiversity
sustainable use of species and natural
habitats

Bonn Convention (CMS)

Protection of migratory species

UNESCO Convention on the Protection of
Underwater Cultural Heritage

Protection of underwater cultural

heritage

UN Framework Convention on Climate
Change (UNFCCC)

Stabilisation  of
concentrations

greenhouse  gas

International  Convention for the
Prevention of Pollution from Ships
(MARPOL)

Prevention and control of pollution
from ships

The Convention on the International
Regulations for Preventing Collisions at
Sea (COLREGS)

Regulation of international marine
traffic

The International Convention for the
Safety of Life at Sea (SOLAS)

Safety at sea, security of ships, safety
on board

Agreement on the Conservation of
Cetaceans of the Mediterranean and the
Black Sea and contiguous Atlantic Area
(ACCOBAMS)

Reduction of threats to cetaceans
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Legislation

Objectives

European Level

Environmental Impact Assessment
Directive (Directive 85/337/EEC,
Directive 2014/52/EU)

Evaluation of environmental impact of
a project

Strategic Environmental Impact
Assessment Directive Directive
2001/42/EC

Evaluation of environmental impact of
a plan or programme

Habitat Directive (Directive 92/43/EEC)

Conservation of natural habitats and
wild flora and fauna

wild Birds Directive (Directive
2009/147/EC)

Conservation of wild birds

Water Framework Directive (Directive
2000/60/EC)

Protection of inland and coastal waters

Marine Strategy Framework Directive
(Directive 2008/56/EC)

Reducing the impact of activities on the
marine environment to achieve "good
environmental status"

Renewable Energy Directive (Directive
2009/28/EC)

Promotion of energy from renewable
resources

Directive on Animal Health Requirements
(Directive 2006/88/EC)

Prevention of diseases in aquaculture
species

Waste Framework Directive (Directive
2008/98/EC)

Regulation of waste management,
recycling, recovery

Directive 2008/1/EC called SEVESO I

Prevention of industrial risks

Directive 2008/1/EC (called IPPC)

Prevention and reduction of pollution
risks
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The TROPOS concept TEAL integrates elements from four different sectors: Transport (T), Energy (E),
Aquaculture (A), and Leisure (L). In the following tables, the main European and international legislative

framework to be considered by each sector is summarised.

Table 2-5: Legislative framework and key issues to be considered for elements related to the Transport (T) sector

Transport (Port and transport infrastructure)

The component “Transport” involves maritime ports and shipping traffic.

Specific regulatory framework

Key issues to be addressed in the EIS

International Conventions:

- UNCLOS Convention, SOLAS, COLREG Convention,
MARPOL 1973/78, Basel (1992), London (1972),
supplemented by the Protocol of 1996 (TBT, arsenic and
mercury), Barcelona (Protocols "Telluric" and "immersions

II)
European Directives

Regulation (EC) No 725/2004 of the European Parliament
and of the Council of 31 March (Security of Ships and Port
Facilities (ISPS Code))

Risks: Law No. 2003-699 of 30 July 2003 on the prevention
of natural and technological risks and repairing damage,

- Pollution IPPC Directive 2008/1/EC and Directive Seveso
I1l, Act No. 96-1236 of 30 December 1996 on Air and the|
Rational Use of Energy, Order No. 2005-185 of 25 February
2005 (carbon monoxide, hydrocarbons and other
pollutants), Directive REACH entered into force on 1 June
2007 (Registration, Evaluation, Authorisation and
restriction of Chemicals)

- Waste: DC No. 2008/98/EC, but also specific directives
2000/59/EC 75/442/EEC, 75/439/EC, 86/101/EC,
2003/44/EC, 2000/59/EC, 91/157/EEC, 91/689/EEC,

94/62/EC for the receipt, disposal and recovery of waste.

- Maritime safety/traffic.

- Water quality (accidental pollution, discharge of
wastewater from the port and vessels (grey
water, black water, etc.).

- Impacts on marine habitats/wildlife and flora by
pollutants.

- Waste Management.
- Landscape.
- Compliance with sanitation rules.

- Socio-economic impacts.
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Table 2-6: Legislative framework and key issues to be considered for elements related to the Energy (E) sector

Marine Renewable Energies

The development of renewable energy is the subject of many discussions and negotiations at national and
international levels in the fight against climate change. Member states of the EU were given targets for]
developing renewable sectors.

Specific regulatory framework Key issues to be addressed in the EIS

- Renewable Energy Directive (Directive 2009/28/EC) on | - Compliance with regulations (protected areas,
the promotion of electricity produced from renewable | directives, Natura 2000 impact).

energy sources in the electricity market. . .
gy y - Marine Safety and Security (radar and others).

- Conservation of biodiversity and heritage
(marine birds, marine mammals, etc.).

- Potential conflicts of use (constraints, fishing,
maritime traffic, landscape, etc.).

- Noise Disturbance.
- Water Quality.

- Risks associated with emissions from
electromagnetic fields.
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Table 2-7: Legislative framework and key issues to be considered for elements related to the Aquaculture (A)

sector

Marine Aquaculture

Regulations related to aquaculture are the same as for any development at sea with the condition of obtaining a
licence to operate as a marine farmer. Regulations on the sanitary quality of water are particularly important.

In terms of prevention and risk reduction, preferred actions are related to positioning of aquaculture activities in
relation to other activities, measures of optimised farm management to reduce impact.

Specific regulatory framework

Key issues to be addressed in the EIS

- Habitat Directive (Directive 92/43/EEC)
- Water Framework Directive (Directive 2000/60/EC)

2006/88/EC).

and Transfer of Marine Organisms.

+ national legislation

- Directive on Animal Health Requirements (Directive

- Code of Practice ICES 2003 relating to the Introduction|

- Quality of water and sediment,- Impact on
habitats, flora and fauna (benthos, mammals,
meadows, protected areas, etc.)- Physical Impacts
on land and at sea (traffic and land occupation), -
Impacts of management practices in the
operational phase (nutrition, surveillance,
sanitation, genetic pollution and other).

- Security: impacts on health and safety of people
and property.
- Visual and
disturbances.
- Socio-economic impacts.

landscape impacts and other
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Table 2-8: Legislative framework and key issues to be considered for elements related to the Leisure (L) sector

Tourisms & Leisure

The development of infrastructure and tourism on the offshore platform shall comply with the current
regulations concerning the management of waste and discharges, pollution prevention, maritime safety as
previously mentioned and safety of goods and people . The legal context of issues associated with sanitation and
public health are added to these regulations (Code of Public Health).

Specific regulatory framework Key issues to be addressed in the EIS

- Directive No. 2006/7/EC of the European Parliament and| - Quality of water (waste at sea, treatment and
of the Council of 15 February 2006 concerning the| discharges, etc.).

m'anag'ement of bathing water quality and repealing Drinking water (supply, desalination, etc.).
Directive 76/160/EEC.
o . - Waste management (solid waste and other).
- Directive 94/25/EC of 16 June 1994 requiring pleasure
boats to be equipped with storage facilities for sewage &| - Safety of goods and people.

waste. - Marine Traffic.

- International Health Regulations (Decree 89-38 of — 24
Uanuary 1989, Article 14) and departmental (circular of —9
August 1978, Article 95).

- Impacts on marine habitats/flora and fauna.

In conclusion, several elements should be taken into account in an assessment study for a multi-use offshore
platform:

e The content of impact studies is increasingly accurate and demarcated by regulation and there are many
methodological guides which explain the impacts and measures put in place to reduce or offset impacts.

e Common procedures for different activities are clearly identified while respecting certain conditions of
each activity.

e |t is necessary to optimise synergies between proposed activities (services, compatibility, distance, etc.),
to prevent incompatibilities of planned activities on the platform which could affect other activities
dependent on the quality of the environment (leisure, aquaculture) and to anticipate potential health
risks.

e Depending on the location and the number of proposed activities on the platforms, the impact
assessments must integrate economies of scale in terms of volume regarding impact studies,
measurements taken, monitoring mechanisms to reduce costs and ensure the coordination of
presentations of regulatory submissions.

e The assessment should pay particular attention to studies of the cumulative effects of various activities
envisaged for the platform.

e Several regulatory domains are evolving in the context of offshore platforms (renewable energy, offshore
platforms, transportation, EEZ, directives on impact assessments, etc.).
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3 CONSULTATION

Public consultation and stakeholder engagement are integral parts of project planning, specification, and
impact assessment, to estimate needs and demands as well as concerns and potential socio-economic impacts
of the planned project. In the framework of the TROPOS project, the consultation issue is going to be addressed
more detailed in D6.4, A framework for describing the social impacts with concrete examples that apply for the
Canary Island. However, TROPOS platform construction stage, public consultation and stakeholder engagement
are essential parts of the actual ElAs that are going to be carried out.
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4 PROJECT DESCRIPTION
4.1 PROJECT OVERVIEW

The three scenarios that were selected to exemplify an impact assessment of modular multi-use offshore
platforms differ in composition of modules, satellites, components and services. As nature and strength of
environmental impacts are determined by the composition of components and services, this chapter provides a
short overview of the three scenarios. Unless otherwise stated, all the information is taken from deliverable
D3.5.

4.1.1LEISURE ISLAND, GRAN CANARIA (SPAIN)

For Gran Canaria the Leisure Island concept was chosen. This scenario involves a multitude of leisure facilities
for tourists and local residents, including the full range of hotel services. The energy demand of the platform is
met by a photovoltaic plant (Table 4-1).

Table 4-1: Components and services of the Leisure Island scenario off Gran Canaria (source: D3.5)

MODULES COMPONENTS/SERVICES
Reception Deck Store Room
Show Room Rest Rooms
Visitors Center )
Shop Room Corridors
Mammals & Birds Observatory & | Passenger Terminal
Astronomical
Ichthyofauna Observatory
Restaurant Kitchen
Chill Out Bar Store Room
Underwater Restaurant & Bar Office Room
Food & Beverage
Night Club Rubbish Room
Thematic Café Restrooms
Sports Bar Kinder Garden
Corridors
Customer Lodging Hospital
Reception Desk Office Room
Staff/Crew Lodging Store Room
Accommodation
Gym Maintenance Room
Repairing & Adaptation Area Corridors
Meeting Room Rest Rooms
Marina Store Room
Office & Reception Repair and Adaptation Area
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Nautical Activities Marina

Teaching Room Corridors
Diving Recycling Zone
Rest Rooms & Changing Rooms Hyperbaric Chamber

. Repair Area for buoys and
Surveillance Room .
Safety and Environmental other equipment

Monitoring (CU) Monitoring Room Restrooms

Laboratories

Renewable Energy Photovoltaic (PV) Plant Energy Storage

The Visitors Center, Food & Beverages, Accommodation, Monitoring, Energy Storage, and parts of the Marina
are integrated into the Central Unit in this scenario. The Leisure scenario is very different to the other scenarios
because it involves the presence of many people on the platform during day and night, and increased ships
traffic due to frequent daily shuttle transfer between Gran Canaria Islands and the platform, and private yachts
entering the Marina. Up to 1,200 visitors per day are expected to come by shuttle (8-10 shuttles per day),
additional guests will come by private boats docking at the Marina (approximately, 12-36 boats per day). The
staff required for the operation of the leisure modules were estimated to 100- 120 employees, the majority of
which will not stay overnight, but will come and leave with extra-shuttles. Accommodation is provided on the
platform for 56 visitors (28 double rooms) and 9 staff members (single cabins). Depending on the season,
between 22 and 34 guests are expected to stay overnight on the platform. The main business hours on Leisure
Island will be between 10:00 and 23:00. The Underwater Bar will close at 24:00. The facilities located above the
sea surface, Restaurant and the Chill Out Bar will have extended opening hours, from 7:00 to 23:00. The Night
Club (Deck 5) will only be opened for special events.

Leisure Island is designed to be self-sustaining in terms of energy. In particular, the energy demand for
electricity, air conditioning and hot water will be met by solar energy (PV plant), diesel generators serve as
backup. Energy demand was estimated to be approximatelyl kWh/(person*day) for the Food & Beverages
sector, around 9 kWh/(room*day) for the Accommodation sector, and approximately 0.6 mWh/(berth*year)
for the Marina. Freshwater will be generated on board the platform in Desalination Units. Freshwater
consumption was estimated to be around 25 I/(person*day) for the Food & Beverages sector, approximately
110 I/(person*day) for the Accommodation sector, and around 10 m3/(berth*year) for the Marina. Drinking
water will not be generated on board.

To minimise vessel traffic as much as possible, the transport of waste, goods, maintenance services,
equipment, etc. will be joined with the regular shuttle transfers (see D5.5).
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4.1.2GREEN & BLUE CONCEPT, CRETE (GREECE)

The Green & Blue platform concept off Crete combines offshore fish and algae aquaculture with wind energy
production (Table 4-2).

Table 4-2: Components and services of the Green & Blue platform scenario off Crete (source: D3.5)

MODULES COMPONENTS/SERVICES

Fish Aquaculture and Satellite Unit | Fish Aquaculture parts of the 30 | Fish Aquaculture Module (on
Fish Farm Satellite Units CU, operation and control)

Algae Aquaculture and Satellite | Algae Aquaculture parts of the 30 | Algae Aquaculture Module (on
Unit Algae Farm Satellite Units CU, operation and control)

Biorefinery, accommodation, storage

(on CU)
Processing Plant (CU) Storage Processing, packaging, freezing
Quick Reaction Maintenance Base | Staging area Wind Farm 60 Turbines
and Satellite Unit Energy Farm +some PV panels

Substation

Fish Aquaculture is a central component of the Green & Blue Scenario. For Crete, an annual production of
5,500 tonne finfish biomass is planned, with Greater Amberjack (Seriola dumerili), Meagre (Argyrosomus
regius), and European Seabass (Dicentrarchus labrax) as culture candidates. The Fish Farm includes 30 cages.
The fish fry will be introduced into the floating cages, fed with artificial feeds and reared for about 2 years until
market size is reached. Estimated energy consumption of the Fish Aquaculture unit is estimated 123 kWh/day
for daily operations (feeding, monitoring, lighting), plus about 1195 kWh/ (period*cage) for periodic operations
such as net cleaning and maintenance. Harvesting will additionally consume ~ 4 kWh/t biomass. The 30 Algae
Aquaculture Satellite Units will be located downstream of the fish cages, allowing for recycling of nutrients
from fish excrement by the algae. Both, Fish and Algae Aquaculture Satellite Units are controlled and
monitored online from board the Central Unit (CU). To avoid redundant traffic between CU and Satellites, and
platform and shore, there will be synergies between Fish and Algae units concerning transport, maintenance,
etc. Personnel requirements for operation of the Fish and Algae Aquaculture, Processing and Satellite Units are
expected to differ depending on season (summer and winter, rearing/feeding and harvesting, etc.).

The fish processing will require a lot of fresh water, ice, packaging material and energy for processing, freezing
and cold storage of the final product. Fresh water will be generated on board the CU by a desalination unit.
Additional energy will be consumed for the operation of labs, workshops, biorefinery, etc.

In this Blue & Green Scenario, energy requirements are met by 60 2-3.3 mW wind turbines (on 30 satellite
units), which are connected to the substation by cables. The wind turbines are expected to require regular
service, for interventions as well as for routine maintenance.
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4.1.3 GREEN & BLUE CONCEPT, LIUQIU ISLAND (TAIWAN)

The Green & Blue platform concept off Liugiu Island combines offshore fish and algae aquaculture with Ocean
Thermal Energy Conversion (OTEC) for energy supply (Table 4-3).

Table 4-3: Components and services of the Green & Blue platform scenario off Liugiu Island (source: D3.5)

MODULES COMPONENTS/SERVICES
Fish Aquaculture Fish Aquaculture parts of the 30 | Fish Aquaculture Module (on
Satellite Units CU, operation and control)
Algae Aquaculture parts of the 30 | Algae Aquaculture Module (on
Satellite Units CU, operation and control)
Algae Aquaculture
Biorefinery, accommodation, storage
(on CU)
Processing Plant (CU) Storage Processing, packaging, freezing
Renewable Energy OTEC Plant on a satellite
Accommodation 3 types of accommodation
Restaurant Kitchen
Sky Observation Lounge Ocean View Café
Food & Beverage
Garden Grill & Bar
Store

In the Green & Blue Concept off Liugiu Island, the candidate species for Fish Aquaculture are Greater
Amberjack (Seriola dumerili), Cobia (Rachycentron canadum), and Giant Grouper (Epinephelus lanceolatus). As
in Crete, Fish as well as Algae Aquaculture Farms involve 30 Satellite Units. The fish fry will be introduced into
the floating cages, fed with artificial feeds and reared for about 2 years until market size is reached. Estimated
energy consumption of the Fish Aquaculture unit is the same as for the Crete scenario (see 4.1.2; 123 kWh/day
for daily operations, 1195 kWh/ (period*cage) for periodic operations, 4 kWh/t biomass for harvesting). The 30
Algae Aquaculture Satellite Units will be located downstream of the fish cages, allowing for recycling of
nutrients from fish excrement by the algae. Both, Fish and Algae Aquaculture Satellite units are controlled and
monitored online from board the Central Unit. The biorefinery is combined with the fish aquaculture waste
water for sustainable production. To avoid redundant traffic between CU and Satellites, and platform and
shore, there will be synergies between Fish and Algae units concerning transport, maintenance, etc. Personnel
requirements for operation of the Fish and Algae Aquaculture, Processing and Satellite Units are expected to
differ depending on season as in Crete (see 4.1.2. above). The fish processing will require fresh water, ice,
packaging material and energy for processing, freezing and cold storage. Fresh water will be generated on
board the CU by a desalination unit. Additional energy will be consumed for the operation of labs, workshops,
biorefinery, etc.

Energy for operation of the Green & Blue Scenario in Taiwan will be provided by an OTEC plant, operated as a
closed cycle system. The 8 MW OTEC plant uses the ocean’s naturally available vertical temperature gradient to
produce electrical energy. The nutrient rich deep water pumped up by the OTEC may be used to enhance algae
growth. The Green & Blue Concept off Liugiu Island will also include some (limited) leisure facilities, such as
cafés, bars, restaurants and observatories, and will provide accommodation for visitors.
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4.2  DETAILS OF SELECTED TROPOS CASE STUDY ELEMENTS

This chapter aims at providing a short overview on design and composition of the central unit, modules and
satellites in the three scenarios. The information provided here is taken from previous deliverables from WP3
and WP4.

4.2.1 CENTRAL CORE OF THE TROPOS PLATFORM

The central unit (CU) is designed as a floating SWATH (Small Waterplane Area Twin Hull) element. The general
conceptual design of the CU is similar for all scenarios with all including 13 decks (Decks 0-12) (see Table 4-4 &
Figure 4-1).

Table 4-4: Dimensions of the central unit (source: D3.2, D4.1)

Length Beam Dead works Dead works Underbody Number of
(to the deck 11) | (to the deck 12) decks
80m 56 m 18.4m 24 m 17.2 12

The final design (Figure 4-1) was recently tested and optimised using experimental tests and model simulations
(see D4.1) in order to guarantee best seakeeping behaviour of the CU.

Figure 4-1: 3D view of the central unit (Source: D3.2, D4.1)

Unless otherwise stated, all the information in this chapter is taken from deliverable D3.2; the information
summarised here focusses on details and characteristics that may be relevant concerning impacts on the
environment (for more technical details see D3.2).

The CU builds the core of the TROPOS platform, to which the different modules can be attached. To maintain
the position of the floating platform, the CU will be moored to the seafloor. There are different types of
moorings (for details see D3.2, Annex 1), and the ultimate choice and detailed design of the mooring type
depend, amongst other, on the platform structure, sediment, bathymetric and oceanographic characteristics of
the platform location. At the present time, a catenary mooring composed of 6 catenary lines was chosen and
tested for the TROPOS CU (without modules attached) (see D.4.1). Catenary mooring is the most common
configuration in water depths up to 1000 meters. This systems use different lines for positioning the platform.
It consists of a combination of chain and wire rope. Catenary refers to the free hanging configuration of the
lines. However, the final mooring design will be specified in September 2014 in deliverable D4.2.

Though the general design of the CU is the same for all scenarios; it differs in detailed space and services layout
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depending on concept and location. A summary of the CU layout for all three scenarios is given in Table 4-5.
The underwater hull of the CU is subdivided into decks 0 to deck 3 (Figure 4-2). Equipment and facilities in
decks 0 to 2 are similar in all 3 scenarios, and include the basic equipment and facilities, such as engine rooms
and associated equipment and services, firefighting stations, wastewater tanks and treatment facilities, waste
treatment plant, freshwater tanks and production system, air condition, and the desalination unit for
freshwater generation.

The area in the bow between decks 0 and 1 is equipped with a double bottom; in the double bottom, there is
the seacock which supplies the water required for e.g. seawater cooling, ballast tank system, firefighting
system, and desalination. The area on the double bottom is reserved for fuel tanks (and ballast tanks), and for
fuel and oil treatment and purification. The fuel is moved from the storage tanks to the sedimentation tanks by
transfer pumps. A filter is connected ahead to protect the suction pump from any impurities which are in
suspension. The pumps should be able to drain a whole tank and move the fuel to another tank in 12 hours.
Both, storage and sedimentation tanks, will have a heating system to keep the fuel at temperature. Separators
are formed by two centrifuges in series, one for purification and one for clarification. The sludge extracted from
the fuel by the separators is stored in sludge tanks. Overflow/spill tanks pick spills of the trays of different
pumps involved in the process and the overflow of the sedimentation tanks and other fuel tanks. Clean fuel will
be recirculated and reused, dirty fuel will be stored in the sludge tanks. Each of the engines on the CU will have
its own separate lubricating oil. Used (dirty) oil will be purified and reused.
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Figure 4-2: Central unit deck layout (side view, values in m) (Source: D3.2, D3.5)

The cooling water system consists of two subsystems, the system cooling salt water and the freshwater system
cooling. Freshwater system cooling is an internal cooling system which is enclosed in a closed circuit with a high
temperature and a low temperature circuit. The high temperature circuit is used to cool the water in the
jackets of the cylinders, while the low temperature system is responsible for the charge air cooler, the lube oil
cooler and the cooler fuel injectors.

Exhaust gases from the main engines are removed by the exhaust system; these high-temperature gases may
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be utilised to some extent for the sanitary water heating.

The CU will have series of ballast tanks for adjusting intermediate load conditions to improve stability and
performance at sea. Ballast tanks are on decks 0 and 1, and can be filled and drained independent from each
other.

Bilge tanks will allow for the evacuation of accumulated water on board the CU. The bilge water pumped from
the engine may be contaminated with fuel and oil, therefore the water pumped down will pass through a bilge
separator before being discharged to the sea.

Wastewater and waste treatment are also part of the CU. Due to the high number of visitors overall production
will be highest on Leisure Island, though the waste and wastewater from the yachts docking in the Marina will
remain on board the boats and will not enter the platform waste and wastewater treatment. For the Leisure
Island scenario, grey water production is expected to be 30 |/(person*day), which corresponds to
approximately 5580 |/day for the entire Island. Black water production is expected to be 20 |/(person*day),
which corresponds to around 3720 I/day for the entire Island. For the Green & Blue scenarios the wastewater
production will be much smaller. The grey water system is a system that works by gravity, i.e. no pumps are
needed. The black water system is a vacuum system. The wastewater produced on the platform is stored in
tanks on the CU, and will be treated following best practice on board in a septic plant. The storage capacity of
the tanks will allow for 5 days of autonomy. In case of risk of overflow the grey water can be directly discharged
so that the storage for black water is increased. In the two Blue & Green scenarios, waste water will be filtered
and purified before being discharged. In the area of the Leisure Island location off Gran Canaria it is forbidden
to discharge any solid or liquid waste into the sea. Therefore, all sewage and waste produced on the platform
will be transported to treatment facilities on the Canary Islands directly or pre-treated on board following best
practice.

Total production of solid waste for the entire Leisure Island scenario is estimated 5 kg/(person *day), for the
other scenarios it will be much smaller. Solid waste will the treated on board the CU following best practice,
including compacting, high quality incinerator and subsequent transport to shore.

Freshwater for daily operations of the platforms is generated on the CU in desalination units, by evaporation
of salt water at a temperature of about 40 ° C at low pressure. The freshwater is stored in large tanks.

The exact type of air condition is not yet specified. In the Green & Blue concept for Crete the voltage
transformers of the wind energy plant are going to be located on deck 1 of the CU. They will be described more
detailed together with the wind energy units below in chapter 4.2.3.

The upper decks of the CU (decks 3 to 11) are more scenario-specific in their space and facility layout (Table 4-
5). In Leisure Island, the various leisure facilities, bars, restaurants and cabins are located on these upper decks.
In the Green & Blue concepts these decks are mainly occupied by the aquaculture (algae & fish) operation and
control units, workshops and tool storages for service and maintenance of the aquaculture Satellite Units, fish
processing plants, freezing and storage capacities and accommodation facilities for employees. In Taiwan,
these decks also include cabins for visitors, gastronomy and some leisure facilities. On the top deck of the CU’s,
deck 12, control bridge, monitoring and surveillance rooms are located. The Aquaculture and Leisure modules,
though integrated in the CU, are described more detailed below in chapter 4.2.2.
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Deck Leisure Island Green & Blue Concept, Crete Green & Blue Concept, Taiwan
0 Ballast Tanks, Diesel Oil Tanks, Fire Fighting | Ballast Tanks, Diesel Oil Tanks, Fire Fighting Station, Storage | Ballast Tanks, Diesel Oil Tanks, Fire Fighting Station, Storage
Station, Storage Room, Grey Water Tank, Black | Room, Grey Water Tank, Black Water Tank, Grey & Black Water | Room, Grey Water Tank, Black Water Tank, Grey & Black Water
Water Tank, Grey & Black Water Treatment | Treatment Room, Waste Treatment Plant Treatment Room, Waste Treatment Plant
Room, Waste Treatment
1 Ballast Tanks, Engine Room, Waste Water | Ballast Tanks, Engine Room, Waste Water Treatment, Fresh | Ballast Tanks, Engine Room, Waste Water Treatment, Fresh
Treatment, Fresh Water Tank, Fresh Water | Water Tank, Fresh Water Production Plant, Desalination Unit, | Water Tank, Fresh Water Production Plant, Desalination Unit,
Production Plant, Desalination Unit, Storage | Storage Rooms, WC, Medium Voltage Transformer, High | Storage Rooms, WC
Rooms, WC Voltage Transformer
2 Engine Room, Laundry, Air Condition, Storage | Engine Room, Laundry, Air Condition, Storage Room, Control | Engine Room, Laundry, Air Condition, Storage Room, Control
Room, Control Room, Clean & Dirty Clothes | Room, Clean & Dirty Clothes Room, Electronic & Mechanical | Room, Clean & Dirty Clothes Room, Electronic & Mechanical
Room, Electronic & Mechanical Workshop, CO, | Workshop, CO, Firefighting System Workshop, CO; Firefighting System, WC
Firefighting System
3 Ichthyofauna Observatory High Voltage Gas Insulated Switch Gear, Desalination Unit, WC Algae Biorefinery, Laboratories/Stores, WCs
4 Laboratories, Underwater Restaurant & Bar Fish Aquaculture Operation & Control Unit: Feeding System Fish Aquaculture Operation & Control Unit: Automatic Feeding
Fish Processing Plant: Gutting, Cleaning, Batching, Boxing, | SYStem
Labeling, Individual Quick Frozen, Palletising. Fish Processing Plant: Heading, Gutting, Filleting, Skinning,
WCs Portion Cutter, Sort, Piece Separator, Check Weight &
Separator, Loading and Thermoforming, Batcher, Modified
Atmosphere  Packaging, Labeling, Boxing, By-Product
Pretreatment
Offices, Storages, Staff Cabins, WCs
5 Diving Area, Divers’ Changing Room, Remotely | Fish Aquaculture Operation & Control Unit: Automatic Feeding | Fish Processing Plant: Reception & Storage Tank, Drainage Tank,
Operated Vehicle Storage, Buoy Repair, Night | System Flow Scale, Check Weight, Batcher, Box Processing, Storage
Club Fish Processing Plant: Heading, Gutting, Filleting, Skinning, Area
Portion Cutter, Sort, Piece Separator, Check Weight & | Staff Cabins, Offices, Stores, Meeting rooms, WCs
Separator, Loading & Thermoforming, Batcher, Modified
Atmosphere  Packaging, Labeling, Boxing, By-Product
Pretreatment
Storage Area, WCs
6 Passenger Terminal, Reception Deck, Hyperbaric | Fish Processing Plant: Reception & Storage Tank, Drainage | Fish Aquaculture Operation & Control Unit: Reception, Loading,

Chamber, Staff & Crew Accommodation, Repair
& Adaption Area, Gym, Store Room

Tank, Flow Scale, Check Weight, Batcher, Box Processing,
Storage

Hatch, Net Cleaning & Storage Space, Workshop, Fish
Aquaculture Harvesting Equipment, Fish Aquaculture Storage
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Equipment Spare Parts Storage, WCs

Staff Cabins, Hospital, Large Load Elevator, Tourist Dock, Hall

7 - - Large Load Elevator
8 Reception & Office, Screening Room, Show | Fish Storage, Freeze Storage for Fish & Algae, Cold Storage, | Cold Storage for Algae, Freeze Storage for Fish, Storage for Fish,
Room, Restaurant, Kitchen, Shop Room, Multi- | Biorefinery, Net Cleaning & Storage, Fish Aquaculture | Staff Cabins, Visitors Cabins, Offices,
Use Room, Meeting Room, Teaching Room, | Harvesting Equipment, Fish Aquaculture Spare Part Storage, Conference Room, Gym, Large Load Elevator, WCs
Party Room, Hospital, Emergency Group, Store | Biological Fish & Algae and Electrical Laboratory, Workshop &
Rooms, Food Storage, Rubbish Room, Office, WC | Diving Workshop, Diving Suit Store, Diving Suit Drying Area,
Maintenance & Repair Area, Emergency Group, Large Load
Elevator, WCs
9 Rescue Equipment, Spa, Batteries Rescue Equipment, Dining Room, Kitchen, Meeting Rooms, | Rescue Equipment, Kitchen, Staff Cabins, Restaurant, Operation
Offices, Hospital, Common & Leisure Room, Food Storage, | Deck, Crane, Sky Observation Lounge, Ocean View Café,
Large Load Elevator, WCs Garden, Large Load Elevator, WC
10 Maintenance Room, Cabins, Store Room Algae & Fish Aquaculture: Fish Accommodation, Algae | Visitor Cabins, Store Rooms
Accommodation, Processing Plant
Crew Accommodation, Gym, Offices, Meeting Room, WCs
11 Mammals & Birds Observatory, Chill Out Bar, | WC Observation, Spa, Sky Garden, Grill & Bar, Kitchen, Store, Locker
Thematic Café, Kinder Garden, Kitchen, WC Room, WC
12 Control Bridge, Monitoring Room, Surveillance | Control Bridge, Monitoring Room, Surveillance Room, Control Bridge, Monitoring Room, Surveillance Room,

Room,
wcC

wC

wcC
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4.2.2 MODULES OF THE TROPOS PLATFORM

4.2.2.1 Leisure 1 - Leisure Island, Gran Canaria

The Leisure Island has been defined as a floating platform moored in shallow waters, in a chosen sustainable

and ecologic location, in order to provide areas and activities attractive to tourists. The selected activities are

especially focused on the exploitation of environmental resources in the area, such as marine mammal & birds
observatory, providing a different activity compared to existing leisure activities that can be carried out

onshore. This is a business model trying to attract tourists looking for more than just “sun & beach”, prioritising

the best offer from a ranking list, considering engineering restrictions.

The estimated daily average for Leisure Island is 950 visitors per day, representing 346,750 visitors a year.

Leisure Module in fact includes four modules:

e Module 1: Visitors Center.

e Module 2. Food & Beverage.

e Module 3: Accommodation.

e Module 4: Marina & Nautical activities.

Visitor Center. A space for research and educational activities focused on the exploitation of environmental

resources of the area, providing activities not only for tourists but also for children and students: marine
mammal observatory, sea birds observatory, astronomic observation, interactive services, 3D movies, etc.

Module 1 service has the following functions (Table 4-6):

- Reception desk: Information point. Tickets &Vouchers.

- Showroom: Sea world Visual information.

- Screening room: 3D marine life movies.

- Shop Room: Merchandising.

- Store Room: Service employers area.

- Observatory of Mammals and Birds & Astronomical: Open air place observatory.
- lIchthyofauna Observatory: Underwater observatory.

- Passengers Terminal: Ferry service area.

Table 4-6: Description of Leisure Module 1, Visitor Center (source: D4.2)

LEISURE ACTIVITIES COMPONENTS
Module 1 SERVICES Square Meters Deck

Reception Desk 25 8
Showroom 435 9
Screening room 100 9
Visitors Center Shop Room 45 9
(Science & Attraction Center) Store Room 20 9
Observatory of Mammals and 400 11

Birds & Astronomical
Ichthyofauna Observatory 350 3
Passengers Terminal 70 6
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Total Weight:
Total Power Demand:

8,012.20 kg
56,329 kW

Main energy consumption will be by electric facilities in the office, showroom and screening room.
Additionally, energy is consumed in restrooms and the shop room. Specifications of illumination in this module
are shown in Table 4-7.

Table 4-7: lllumination power for module 1 (source: D4.2); A: Area in m’ E: Energy in lux (Sl unit of luminous
flux), P: Power in watts and kilowatts

Module 1: Science & Attraction Center (Visitors Centre)

Spaces A (m?) E (Ix) P (W) P (kW)
Reception Desk 25 150 450 0.45
Showroom 435 200 10,440 10.44
Screening room 100 300 3,600 3.6
Shop room 45 200 1,080 1.08
Store room 20 100 240 0.24
Observatory 350 300 12,600 12.6
Ichthyofauna 400 200 9,600 9.6
Restrooms 20 100 180 0.24
Corridors 17 150 306 0.31

TOTAL (kW) 38.50

Food & Beverage. Complementing the main touristic activities, Module 2 will provide restaurants, bars, cafés
and entertainment services, distributed at the platform on different decks according to their own
characteristics (Table 4-8).

Table 4-8: Description of Leisure Module 2, Food & Beverage (source: D4.2)

LEISURE ACTIVITIES COMPONENTS
Module 2 SERVICES Square Meters Deck
Restaurant 600 8
Food & Beverage Kitchen 143 8
Sport Bar 200 8
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Restrooms 130 8
Office Room 50 8
Recycling zone 100 8
Night Club 400 5
Restrooms 20 5
Underwater Restaurant / Lounge 400 4
Restrooms 20 4
Thematic Grill Café 200 11
Kinder Garden 100 11
Restrooms 47.50 11
Kitchen 50 11

Chill Out Bar 175 11

Total Weight:
Total Power Demand:

12,623.24 Kg
362,972 kW

The bars, restaurants, cafés and kitchens make most of the high energy demand of this module. Energy is also
needed for storage facilities (cooling rooms, freezer), recycling zone and the restrooms. The main business
hours on Leisure Island will be between 10:00 and 23:00. The Underwater Bar will close at 24:00. The facilities
located above the sea surface, Restaurant and the Chill Out Bar, will have extended opening hours, from 7:00
to 23:00. The Night Club (Deck 5) will only be opened for special events if necessary. The use of artificial lighting
in this module is summarised in Table 4-9.

Table 4-9: lllumination in module 2 (source: D4.2); A: Area in m’ E: Energy in lux (SI unit of luminous flux), P:

Power in watts and kilo watts

Module 2: Food and Beverage

Spaces A (m?) E (Ix) Prmax (W) P (kw)
Restaurant 600 300 21,600 21.6
Thematic Grill Café 200 300 7,200 7.2
Kitchen Deck 11 50 200 1,200 1.2
Kindergarten 100 100 1,200 1.2
Chill Out Bar 175 300 6,300 6.3
Night Club 400 400 19,200 19.2
Sport Bar 200 300 7,200 7.2
Kitchen Deck 8 143 200 3,432 2.43
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Rubbish Room 10 100 120 0.12

Recycling Zone 100 100 1,200 1.2
Corridors Deck 8 77.8 150 1,560 1.56
rest:’ggirtvgaﬁznge 400 300 14,400 14.4
Storage food 130.2 100 1,562 1.56
Restrooms Deck 4 20 100 240 0.24
Restrooms Deck 5 20 100 240 0.24
Restrooms Deck 8 130 100 1,560 1.56
Restrooms Deck 11 47.50 100 570 0.57
Corridors Deck 11 49 150 882 0.88
Office Room 50 150 900 0.90
TOTAL (kW) 90.41

Accommodation is a module designed to provide accommodation to hotel clients, and staff & crew members.
29 luxury twin rooms will be offered for customers and 9 single rooms for crew & staff according to service

planning.

Module 3 services are distributed at the platform in different decks according to their own characteristics

(Table 4-10).

Table 4-10: Description of Leisure Module 3, Accommodation (source: D4.2)

LEISURE ACTIVITIES COMPONENTS

Module 3 SERVICES SRl L Deck

Customer Lodging 504 10

Reception Desk 20 10

Staff/Lodging 76 6

Crew Lodging 32 6

Accommodation >tore Room v 10

Meeting Room 84 8

Maintenance Room 15 10

Hospital 20 8

Gym 30 6

Dining & Living Room 70 6
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6,033.05 Kg
89,128 kW
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The main part of the energy is consumed by customer lodging, and dining & living room. lllumination

specification and power demand are shown in Table 4-11.

Table 4-11: lllumination in Module 3 (source: D4.2); A: Area in m’, E: Energy in lux (SI unit of luminous flux), P:
Power in watts and kilowatts

Module 3: Accommodation

Spaces A (m?) E (Ix) Prmax (W) P (kW)
Customer 504 150 9,072 9.07
Lodging
Reception Desk 20 150 360 0.36
Staff lodging 76 150 1,368 1.37
Crew Lodging 32 150 576 0.58
Store Room 15 100 180 0.18
Meeting Room 84 200 2,016 2.02
Maintenance 15 100 180 0.18
Room
Restrooms 7.50 100 90 0.09
Hospital 20 200 480 0.48
Staff, Crew
Dining & Living 70 200 1,680 1.68
Room
Gym 30 150 540 0.54
Corridors Deck 65 150 1,170 117
10
TOTAL (kW) 17.71

For Nautical Activities & Marina, due to excellent natural conditions of the area for nautical activities, sailing
and diving have been considered the safest options for all levels.

Module 4 service function is as follows:

- Office & Reception. Information desk and booking.
- Teaching Room.

- Drying area for diving suits.
- Restrooms & Changing area.

Introduction lessons to diving & sailing
- Store Room. Diving compressors.
- Repair and adaptation area. Sailing facilities.

- Hyperbaric Chamber. Emergencies & wellness treatments.

- Marina. Design pending for approximately 40 berths.
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Table 4-12: Description of Leisure Module 4, Nautical Activities & Marina (source: D4.2)

LEISURE ACTIVITIES COMPONENTS e UPDATED
Module 4 SERVICES Square DECK
Meters
Office & Reception 10 6
Teaching Room 24 8
Store Room (Compressors) 30 6
Repair and adaptation area 30 5
Marina & Nautical Activities
Drying area for diving suits 10 6
Restrooms & Changing rooms 30 6
Hyperbaric Chamber 15 6
Berths (Marina) Pending Pending
Total Weight: 3,275.65 kg
Total Power Demand: 14,666 kW

In this module, the compressors have the highest energy demand. Additional energy is required for electrical
facilities in the office and restrooms. Illumination specification and power demand in module 4 are shown in

Table 4-13.

Table 4-13: lllumination in Module 4 (source: D4.2); A: Area in m’, E: Energy in lux (SI unit of luminous flux), P:

Power in watts and kilowatts

Module 4: Marine & Nautical Activities

Spaces A (m?) E (Ix) Prmax (W) P (kW)
Office/Reception 25 150 450 0.45
Teaching Room 24 200 576 0.58
Hgﬁ:;bba;ic 15 100 180 0.18
Drying area 6 150 108 0.11
Store rooms 30 100 360 0.36
Repair area 30 250 900 0.90
iij:;?nrg ;\(’)\f m/ 30 100 360 0.36
Corridors 53 150 954 0.95
TOTAL (kW) 4.26
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4.2.2.1 Leisure 2 — Green & Blue Concept, Liugiu Island

Since the site is one of the popular sites for island tourism and most of the hotels and accommodations are
local owned bed & breakfasts, the Leisure facilities on the TROPOS Green & Blue concept may provide an
important contribution to local economy. Visitors can also realise the concept of sustainable energy and fishery
through understanding the processes and functions of platform. It can also provide living space for
international and national researchers and investors who study OTEC, aquaculture, floating structures etc.
There already exists a variety of water activities in Liugiu Island and the proposed site of platform is closer to
the island. Therefore, the high-end hotel will be provided in the TROPOS platform, and other water activities
will retain in Liugiu Island.

Socio-economic and safety standards as well as space for the required activities are the main reasons to build
the accommodation facilities. In the accommodation module, there are the hotel rooms, the related service
facilities, the Food & Beverage services etc. included. The accommodation will be open all the time except
during typhoon alarms. Restaurants, bar, spa and other facilities are mainly for visitors living in the platform.
Restaurants will serve daily 7:00-10:00, 12:00-14:00, and 18:00—22:00. Bars and café provide drinks and light
food, and open daily 10:00-24:00.

The major accommodation is located on the outside ring of deck 8 and deck 10. The shape of the Central Unit
platform leads to three sizes/types of accommodation: small, medium and large sized suites. The
accommodation for crew and staff is located separately on deck 6 and deck 8. There are three types of
accommodation, and can fit 70 tourists at one time. Tourists can be transferred to the platform through shuttle
boats. The shuttle boats can connect the platform to Donggang port (in Pintong) in 30-40 minutes, and to
Baisha Port or Dafa port (in Liugiu island) in 15-20 minutes.

The grey water system is a system that works by gravity with a minimum of piping and without any pump. It is
estimated that 30 liters per person per day of grey water are produced and 5 days of autonomy for the storage
tanks is required for 70 visitors and 35 staff, 105 in total. The black water system is a vacuum system, for
driving these to the septic plant, which will be treated. In the case of black water service, it has been
dimensioned with a production 20 liters and person per day.

4.2.2.3 Aquaculture (incl Processing Plant)

Green & Blue Concept, Crete. This module is the actual aquaculture production unit. In this module, the
Satellite Units are operated and controlled, reducing the shipping to the satellites.

The main activities taking place in the Aquaculture module are fish processing plant, algae processing plant and
biorefinery, operational centre of online-monitoring of satellite and storage. Other operational facilities are
included to provide the support to the main activities: waste treatment, desalination unit, accommodation of
staff and visitor, labs, warehouse for nets storage and cleaning, deck for repairs, etc.

The fish processing plant process the aquaculture into three different production lines with the following
ratios: 25% fresh fish in ice, 55% transformed (Individually Quick Freezing / Modified Atmosphere Product) and
20% by-products. The generation of by-products reduce the generation of waste. During this process the
consumption of goods (boxes, pallets, modified atmosphere packaging (MAP) mixed gases, thermo forming
materials, etc.), energy, ice and fresh water along with the use of harmful substances, are the main
environmental aspects of the processing plant.

The algae processing plant and biorefinery in this plant dried microalgae proceeding from Algae Farm Satellites
is packaged, or used in the biorefinery for oil and pigment extraction. The biorefinery is combined with the fish
aquaculture wastewater for sustainable production.

Microalgae are also used in this plant to purify wastewater through a bioremediation process.
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The Aquaculture module also includes installations for desalination and ice making. Fresh water and ice are
required in some of the processed mentioned. The desalination unit will provide the central unit with the
required quantities of fresh water with the subsequent consumption of energy and discharge of water.

Cold storages are fundamental for the development of the activities performed in the aquaculture module. The
storage space is enough to keep the incoming fish and algae before processing, and the generated products.
The cold storage chambers will not be operated simultaneously (all at the same time), but according to the
schedule (Table 2-23, D3.5); this will reduce the consumption of energy by 50%.

All wastewater and solid waste produced on the platform will be stored and treated on board of the Central
Unit. Wastewater will be stored in tanks and will be treated and purified following best practice in a septic
plant or through a bioremediation process before being discharged. Solid waste will be either burned in a high
quality incinerator or, in the case of plastic, glass, cans, etc., compacted and transported to shore.

Green & Blue Concept, Liuqiu Island. Liugiu island is located close to the main fish market, so the “Individually
Quick Frozen (IQF)” part of the processing unit is not required, here. The processing in this scenario includes
two different approaches for 30 groups of products: (i) fresh fish on ice and (ii) processed fish (fillets or steaks)
packed in MAP (modified atmosphere packaging). All solid disposals from processing will be remanufactured to
the bait for aquaculture, so waste does not cause problem in the system.

4.2.2.4 PV Modules (including Energy Storage)

The photovoltaic (PV) modules have different covered areas depending on whether they are installed on the
Leisure Island platform or on the satellites units of the Green & Blue platform. However, both installations
follow the same installation pattern. The main difference between them is the PV panels’ distribution and area
covered depending on infrastructure available on the platforms for this. A brief description of each plant
focusing on key points that may cause any environmental impact is shown as follows.

Leisure Island: PV plants are panels consisting of a number of semiconducting PV cells, and inverters to convert
the direct current (DC) electricity into alternating current (AC) electricity. In regard to the PV plant for the
Leisure Island, the system is composed with a total rated power of 1.5 MW configured in twelve arrays (24
strings of 16 panels each) with one inverter for array. Each array will be connected to a single DC switch board
before the connection with the inverter. There will be one singe AC array to connect the AC output coming
from the twelve inverters with the Central Unit transformer.

Panels will lay flat on the deck’s surface and fixed to a support lattice structure. The reason for this
configuration is mainly the fact that the use of motors to adjust direction of panels according to sun position is
not going to be effective due to platform degrees of freedom and it also requires an increase of costs in terms
of capital expenditures (CAPEX) and especially operational expenditure (OPEX). Apart from this system, there
are two other options which are setting the panels at the optimum inclination according to latitude or laying
them flat. Second choice was selected due to higher efficiency taking into account the fact that setting panels
with a certain inclination requires to separate them out to avoid shadowing between each other, thus laying
panels flat will reduce their efficiency but will allow to install many more of them covering the same area. Fixed
structure consists of angled profiles in lattice shape which will increase stability with less amount of steel.
Panels are going to be screwed onto the structure and the structure will be painted to avoid corrosion.

Taking into account the dimensions of each panel (1954 x 982 x 40 mm) and the number of panels (4608
panels), the area covered with PV panels is 8,841.96 m?®. This area will reflect a 5% of the radiation that reaches
the plant in terms of losses. When heat, transmission, absorption and electrical losses are added, the final loss
is approximately 87% in total. Reflection will vary according to the position of the sun and its movement.
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Panels will reach an operation temperature range of 15-602C. Heat losses are the most important problem
regarding PV systems. Due to not having a tracking system to follow the sun, PV plant will not make any noise
or vibration except for the usual whir low sound of the inverters.

PV cells are composed of crystalline silicon which creates silicon dioxide to develop the cell; the latter chemical
can be dangerous. However, cells’ surfaces are purified and enclosed within a container with aluminum frames
and glass walls, which prevent any contamination risk.

Cleaning PV panels will be carried out every 3 months and always at night time to avoid interrupting energy
generation. Process will use high pressure water without harmful chemicals; cold water will not be used when
the module glass temperature is hot and hot water will be used to clean cold modules to avoid potential
fracturing. Storage will take place at the center of the platform.

On the Satellite Unit for the Green & Blue platform, PV plant is installed on top of the floater, surrounded by
the floater columns. Panels will be installed flat on the deck; as a consequence, a distance between each row to
avoid shadowing is not required, as explained above. It is assumed that a distance of 0.1 m between each row
and of 1 m between the two arrays will be sufficient to install a gangway. The rows are installed parallel to the
floater’s brace between column A and C.

Consequently, the maximum length of each row is determined by the available space between the floater
triangle-leg braces. The total number of rows that can fit onto the floater is determined by the space between
the A-to-C brace and the tip of the triangle at column B. As a result, the maximum number panels that can be
installed on the floater is 1,400 with a total capacity of 434 kW. Each array will have 13 strings of variable
number of panels. This number will decrease when closer to the tip (column B).

Inverters and UPS support batteries will be located within the floater columns in different levels and
completely sealed.

Surfaces of the panels will be cleaned with demineralised water exclusively, i.e. no detergents will be used.

4.2.3 SATELLITES OF THE TROPOS PLATFORM
4.2.3.1 Algae Aquaculture Units
Green & Blue Concept, Crete. The Algae Unit structure has a frame that is a modified version of the Subflex fish
cage system composed of PE, Dyneema, steel track and steel. The dimensions of the Algae Farm Satellite
structure are 50 x 200 m with an inserted phytoplankton unit of 400 m3. Two thrusters, located at the end of
the plant, help to manoeuvre the culture system. The Algae Farm Satellite Units are connected with the wind
Satellite Unit to avoid anchoring cost, environmental impact and operative maintenance costs.

As the microalgae are in a closed system, the medium will be supplemented with some nutrients, as nitrogen (9
t/year), phosphorus and micronutrients (1.5 t/year). The prevention of the accidental release of the nutrients is
needed to avoid negative effects on the environment.

CO, is applied additionally to enhance the production yield; this will be done by direct injection from a 50 t
cryogenic CO, storage with an assistance of an air blower. As in the case of the nutrients, the release of CO, in
the water and/or the air must be prevented.

The online control system allows monitoring and controlling the production process inside the
photobioreactor, the online information provided by the sensors (temperature, pH, optical density, etc.) allows
evaluating the need of supplementation and harvesting reducing the shipping.

The area of control and harvesting algae unit is installed inside column D. When the microalgae culture reaches
the desired concentration the harvest starts. A two-step algae harvest is implemented with a first step
consisting in a pre-concentration followed by a second step of centrifugation that consumes 0.3 and 0.5 kw/m’
respectively. The dewatering process before the centrifugation reduces the energy demand. The algae biomass
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is dried by spray-dryer or solar-dryer positioned in column and on deck of column D.

Green & Blue Concept, Liuqiu Island. Seaweed biomass power generation and bio-ethanol are the two of the
main objectives for seaweed industry in Taiwan. Algae can quickly absorb nutrients and grow. It can provide
the ecological restoration function as well to inhibit the red tide generation. It can be cultivated together with
fish and shrimps to make aquaculture on the platform sustainable. Algae also can absorb carbon dioxide. The
suitable species in the proposed site are the red algae Gracilaria tenuistipitata and the sea lettuce Ulva lactuca.

The unit for the production of algae is connected with the fish aquaculture unit. An algae unit-structure of
dimensions is 50 x 200 m with an inserted phytoplant unit of 400 m® plus the rope/chain system for
macroalgae. This unit has an annual production capacity of 65 t (biomass dry weight). Each cage is predicted a
production capacity of 100-150t per 2 year cycle. For this design, a 30 unit scenario is considered and the
annual production capacity of the facility will be 1,950 t/year.

4.2.3.2 Fish Aquaculture Units
Green & Blue Concept, Crete. Each satellite contains atypical offshore cage collar of 33/36 internal/external
diameter that can be moored in between the base legs. The cage, composed by Dyneema nets, can have a
volume of 650 m* (refer to D3.4, Chapter 6.2.2.5, for more information). Single mooring lines with a swivel
function at the anchoring moor the Satellites. Both, the cages and the mooring line, could affect the natural
populations.

The main processes implemented in the satellite are stocking of fry, monitoring, feeding, care of the cultured
fish and harvest. The first step for the production of fish is the introduction of the fry in the cages. In this
process, it is extremely important to prevent the escape of fry, to avoid the attraction by predators and the
escape of domestic fish.

The feed is supplied through feeding storage silos and a feeding system able to operate autonomous for a week
period with a daily energy consume of 75 kWh/day. The amount of feed supplied, which is actually going to be
consumed by the cultured fish will depend on the Feed Conversion Ratio (FCR) that relies on species, fish age,
temperature, feed quality and condition of the fish. The value of the FCR (estimated in 17), apart from the
amount of feeds used, will determine the amount of feed released into the sea. An appropriate adaptation of
the feed to the growth conditions will be performed in order to avoid negative effects as nitrification and the
attraction of wild animals.

The cage contains monitoring equipment (dissolved oxygen level sensor, temperature sensor and cameras) that
are remotely controlled from the Operational and Feeding Center (OFC) located in the central platform. The
monitoring equipment and the lighting will have a total energy demand of 2 kW expected to be available from
the Satellite Unit.

Despite most of the monitoring activities can be performed from the Central Unit, some activities require in
situ monitoring such as cages maintenance, sampling and treatment of the fish. The main risk of these
processes is the escape of fish. The compounds and their dosage used to treat the fish will be adapted to the
circumstances to prevent any unwanted effect over the natural population.

When sufficient feed and energy is available, market size fish are produced. According to the harvesting plan
presented in Table 2-15 (refer to D3.4 for more information) each species will be harvested in their natural
spawning periods to avoid overlapping that may overload the processing unit. The harvest is applied by a fish
pump operated from a working barge deck and supplied with the energy from the Satellite Unit (4 kWh/t
biomass). In order to minimise the expense of energy used in the harvest and to avoid other negative effects
such as noise, a pre-concentration of the fish will be achieved by lifting the cages.
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Green & Blue Concept, Liugiu Island. The Satellite Units for this location are a combination of fish production
and algae production. At the location of Taiwan, the plant will be provided with the three most common types
of species in the area for the production. Major aquaculture species grow-out in Liuqiu Island, Taiwan, is Cobia
(Rachycentron canadum), Greater amberjack (Seriola dumerili), Grouper (Epinephelus lanceolatus). Other minor
species are Lutjanus erythropterus, Pagrus major, Scatophagus argus, Kyphosus vaigiensis, Abudefduf vaigiensis
etc. Yellowfin tuna (Thunnus albacares) is also planned to be cultivated in Liugiu Island. These species are to be
grown in Satellite Units which are at some distance from the Central Unit.

The fish aquaculture unit has been estimated to have 30 Satellite Units. The shape of the aquaculture unit is a
circular steel collar with a nominal diameter of 40 m consisting of 12 sealed tube segments. There is no extra
energy need to support the entire procedure of cultivation. Feeding and harvesting processes will be adopted
in an artificial manner. The estimated aquaculture production is approximately 2,000 t/year.

4.2.3.3 Wind Energy Units
The wind farm providing energy supply for the Green & Blue concept in Crete is based on 30 Satellite Units
each accommodating two wind turbines (Figures 4-3 & 4-4). Construction of the satellites for wind turbines is
assumed to be done at a shipyard nearby. The floating structure is manufactured in sections that are then
welded together. All mechanical and electrical equipment is mounted at the shipyard including the wind
turbines. All systems are tested and commissioned at the shipyard. Each completed floating structure (satellite)
is then towed to the site and anchored at the moorings.

The satellites are unmanned and operated from the CU. Maintenance is carried out once a year (during a
period of low wind) by a maintenance crew that have their base at the CU and visit the satellites during the
daytime by boat.

Decommissioning of the satellites is done at a shipyard. The satellites are towed to the shipyard while the
moorings are left on the seabed. All metal (steel and copper) and liquid materials (lubricants) are recycled. It is
assumed that at the time of decommissioning the wind turbine blades can be also recycled. This means that
virtually all materials can be recycled.

The basic assumptions for evaluation of the environmental impacts are as follows:

e 30 units with 2 each 3.3 MW Vestas floating turbines (60 turbines total produce about 198 MW) with 112
m rotor diameter, located about 45 km offshore.

e Each Satellite Unit is about 244 m across each platform; the entire footprint could range between 18 km’
to 37.6 km’ (see Figure 4-3 below).

e  Maximum water depth is 970 m while the mean value is 450 m (for Crete).
e Dominant sand and gravel bottom.
e Lifetime of the project — 25 years.

e We assume that each satellite is anchored to the seabed by four anchors and that the electrical cable from
each satellite follows one anchor line to the seabed. In the seabed the cable is buried in a trench. Each
satellite is connected to the CU substation through an inter-array network and the substation is connected
to a substation on land by a larger cable.

e  We assume that no traffic is allowed in the wind farm area during construction and decommissioning
phases. During the operation phase (25 years) leisure boats and small fishing boats are allowed but no
trawling is permitted.

61



A1,

Deliverable 6.2

Report on environmental impact assessment and mitigation strategies « ”
The Ocean of Tomorrow

Figure 4-3: TROPOS Wind satellite (Source: D3.4, Page 35)
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Figure 4-4: TROPOS Wind satellite seen from above (Source: D3.5 Page 57)

4.2.3.4 OTEC Plant

The Green & Blue concept in Taiwan is planned to include a floating Closed-Cycle OTEC plant. Due to its rather
heavy structure and its autonomy, the OTEC plant is considered as a satellite. OTEC produces constant, base-
load electricity in a turbo-generator that is driven by the evaporation/expansion of the working fluid ammonia
in a closed circuit. The warm side is heated by surface ocean water at temperature around 25°C, and the cold
side is cooled by cold deep water, from 6—800 m depth, at around 6°C in the deep canyon SW of Lingqui island.
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The design according to work in WP3-4 is a 8 MWe gross, 5 MWe net plant, placed on a barge. The equipment
will be distributed on two decks, see Figure 4-3. This size of a plant is regarded as technologically feasible
today. As the whole, plant with barge will be quite heavy, around 17,000 t; it is suggested to have the OTEC
plant as a stand-alone Satellite Unit. An electric cable will transport the electricity to the central unit or
modules.

OTEC satellite in Tropos

v

Main deck

i

Lower deck ; 4

" iL‘J‘\lfarm water in \c
=y Mixed C/W water ut

Cold water in J
Figure 4-5: Sketch of the OTEC plant.

4.3  ANALYSIS OF ALTERNATIVES

The analysis of potential alternatives is an integral part of an EIA and during project development. In case of the
TROPOS project, the alternatives include:

(i) Terminating the development

(ii) Developing onshore facilities instead of going offshore

(iii) Developing fixed instead of floating structures

(iv) Developing floating single-use instead of floating multi-use offshore platforms

The first option, terminating the development, is not feasible since it means stagnation. Onshore space
becomes increasingly limited, and the aim is making use of offshore space. Accordingly, the second option is
not an alternative to be considered either. Fixed offshore structures do exist in the world’s oceans in the form
of oil/gas platforms offshore or wind farms. Such fixed structures may be suitable for their particular purpose,
but construction involves (among others) extensive ramming of the pile into the seabed, which means a
significant negative impact on sediment dynamics, destruction of benthic flora and fauna, and significant
disturbance of fish, turtles and marine mammals due to noise and vibrations generated during construction.
The challenge is to choose floating structures, with much smaller impact on the seafloor, on sediment and
current dynamics, and on the marine living communities, in particular marine mammals. The development of
multi-use platforms instead of single-use platforms provide the opportunity for the reduction of the overall
footprint due to e.g. joined logistics. However, the advantages and disadvantages of a multi-use platform

63



A1,

Deliverable 6.2 <k

RFE Y

Report on environmental impact assessment and mitigation strategies
“The Ocean of Tomorrow”

compared to single-use installations will be discussed more detailed in D6.5 (to be delivered in month 36).

None of the options listed above is a valuable or reasonable alternative for the development of a floating multi-
use offshore platform. The TROPOS platform locations and the scenarios, i.e. the combination of modules and
satellites, are carefully chosen considering environmental, economic and technical aspects. The technical
development of the compartments of the TROPOS scenarios follows best practice and techniques to deliver
optimum design with lowest possible impact on the environment.

4.4  DESIGN CONSIDERATIONS

The design of the TROPOS platform (WP3) and the engineering specifications of the chosen designs (WP4)
were/are developed under continuous exchange with WP6 (environmental issues). This was (and still is) done
to ensure that negative impacts on the environment are avoided or at least kept at the lowest possible level.

To reduce pollution (emissions) and carbon footprint, the energy demand of the TROPOS scenarios are met
(almost) completely by renewable energy, such as wind, solar and OTEC. The diesel machine mainly serves as a
backup in a case of emergency or deficiency of the natural energy resource. To reduce pollution due to
increased vessel traffic, logistics of CU, modules, and satellites are operated jointly. In case of Leisure Island
(Gran Canaria), maintenance and supply are combined with the common daily tourist shuttle.

The cables connecting the wind turbines and the PV units with each other, as well as the cables between the
CU and shore (Crete), are integrated, i.e. there will be just one cable between the Satellite Units, and one cable
from the CU to the shore. These cables are well isolated to reduce electromagnetic fields.

The wastewater produced on board will be recycled/reused to reduce freshwater consumption. The lower part
of the CU is equipped with a double hull to prevent oil spills. The design and engineering specifications of the
platforms considers extreme weather conditions and unplanned events to be prepared for all kinds of
emergencies. Safety and security of crew and visitors, and protection of the environment, are the top priority
in the design of the TROPOS scenarios.

4.5 DEVELOPMENT LIFECYCLE

The construction of the CU, the modules and satellites will be done in a shipyard (construction yard), i.e. the
offshore environment will not be affected by these construction activities. Only the mooring will be installed
directly at the chosen platform site. As much as possible, all parts, mechanical and electrical equipment will
mounted at the shipyard and tested there. The modules will be integrated into the Central Unit. When
completed, the parts, i.e. central unit including modules, and the Satellite Units, will be towed offshore by
service vessels to the selected platform site, and anchored to the moorings.

The Satellite Units are unmanned (except for OTEC) and will be monitored and operated from the Central Unit.
Maintenance and regular inspection of the Satellite Units will be coordinated and performed from board of the
central unit. Waste and wastewater produced during the operational phase of the platform will be treated
following best practice and stored on board until it can be transferred to shore (see chapter 4.2.1 above).

For the decommissioning of the TROPOS platforms, the Central Unit including modules, and the Satellite Units,
will be detached from the moorings, and towed to shore. The moorings will be left infon the seabed.
Disassembly of the platform parts will be done in a shipyard. Where possible, all materials (solid and liquid) and
parts are going to be recycled. If recycling is not possible, disposal will be carried out following best practice to
avoid or minimise any negative impact on the environment.
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5 EXISTING ENVIRONMENT

For the extended descriptions of the existing environments in Gran Canaria Island, Crete and Liugiu Island, and
all references, see ANNEX Part B (extra document), chapters 1 to 3.

5.1 GRAN CANARIA
5.1.1 PHYSICAL ENVIRONMENT

The Canary Islands (Figure 5-1) consist of seven major volcanic islands located in the northeast Atlantic margin,
a few hundreds kilometres from the northwest coast of Africa (Morocco). The islands roughly form a west-
southwest to east-northeast trending archipelago confined between latitudes 27° 37' N and 29° 25' N, and
longitudes 13° 20' W and 18° 10' W. Volcanism in this belt decreases in age from the northeast (approximately
70 million years) to the southwest (approximately 1 million years).

The 1,950 m high central volcano of Gran Canaria, which is approximately 15 million years old, shows signs that
it is well into its destructive phase of evolution, with erosion and mass wasting outpacing growth through
magmatic activity. In fact, although it is roughly round in its outline, it no longer presents a conical shape and is
characterised by deeply incised canyons. Erosion has exposed intrusive complexes and dike swarms on the
island.

Due to its geographical location and configuration, it is an important obstacle in the North Atlantic circulation,
which, in turn, plays a key role in the global circulation and in the ocean-atmosphere interaction dynamics.

The Canary Islands’ climate is determined by several factors: the trade winds, damp winds which combined
with the orography of the islands produce climatic stability all year round, the cold current of the Canary
Islands which keeps the water temperature lower than expected, their geographical latitude, close to the tropic
of Cancer. All this together with their proximity to Africa, and their condition as islands give them a subtropical
climate.
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Figure 5-1: The Canary Islands (Source: Wikmedia)
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5.1.2 CLIMATE AND ATMOSPHERE

Climate in the Canary archipelago is the result of the joint influence of geographic latitude (it is roughly located
4° north to the Tropic of Cancer), wind systems and ocean currents. In general, Canary Islands present a
subtropical climate, with long, warm and dry summer seasons, and moderately warm winter seasons. However,
the complexity of the factors affecting the climate in the region is translated in the occurrence of relevant
phenomena which disturb this average pattern.

The trade winds, associated to the eastern branch of the Azores High, are prevailing in the Canary Islands,
predominantly blowing from the northeast. They consistently blow during the whole year, but more intensively
during the summer season (mostly from April to September). Although this pattern is dominant in the
archipelago, the seasonality of the Azores High allows for the occasional arrival of polar air masses. On the
other hand, due to the proximity to Africa (and, in particular, Sahara), dry and warm continental tropical air
masses sporadically surge into the archipelago. The occurrence of these events results in a sudden change of
the weather conditions, otherwise influenced by the dampening effect of the ocean. In these occasions,
southeasterly/easterly winds may carry small particles of dust or sand from the desert into the islands. This
phenomenon is called Calima and, during severe events, it decreases visibility. In Gran Canaria Calimas typically
occur 5 to 7 times a year, lasting between 2 and 7 days until the direction of the wind changes or it starts
raining.

Topography plays an important role in the local variations to the broad climatologic pattern on the islands. The
high mountains of the archipelago present a barrier to the trades’ circulation, so that clouds accumulate in the
windward slopes generating high rainfall rates and Foehn winds prevail in the leeward slopes. Averaged annual
precipitation in the Canary Islands varies between 8.5 mm in Fuerteventura and 557 mm in Tenerife. In Gran
Canaria annual precipitation is 134 mm. Rainfall in the island is mostly concentrated in the winter months, i.e.
from November to March and from June to August there is virtually no precipitation.

The Canary Current also plays an essential role in the archipelago’s climate. It branches south from the North
Atlantic Current, flowing along the African coast from north to south between 30°N and 10°N and offshore to
20°W, where it joins the Atlantic North Equatorial Current (Fedoseev, 1970). The Canary Islands partially block
the flow of the current. The presence of the Canary Current is responsible for an important regulating or
damping effect which prevents significant temperature variations in the region. In fact, the moderate
temperatures along the year, with no significant seasonal variability, are a particular feature of the climate in
the Canary archipelago. Yearly average temperatures in Gran Canary range from the average minimum
temperature of 14.7°C that occurs in January and the average maximum temperature of 27.1°C is in both
August and September.

5.1.3 OCEANOGRAPHIC CONDITIONS

In terms of wave climate, conditions north and south to the archipelago differ significantly. The wave climate
off the north coast of Gran Canaria, concretely, is dominated by the swell systems generated in the North
Atlantic. This means that longer and more energetic waves prevail in the sea states in this part of the island. In
fact, monthly average significant wave heights H, vary between values from 1 m to 3 m, with predominance in
the range 1.5-2 m (data from the SIMAR-44 catalogue, Puertos del Estado). The predominant wave direction in
the northern part of Gran Canaria is from the North. The south sector of Gran Canaria is less exposed to the
North Atlantic swell systems, which are partially blocked by the islands. Monthly average H, values vary
between approximately 0.7 m and 2 m, with predominance in the range 1-1.5 m.

The current systems in the Canary Islands are quite complex, involving a Gulf Stream branch, the Canary
Current and upwelling phenomena due to the trade winds action close to the west coast of Africa. The Canary
Current, which is associated to this coastal upwelling, contains filaments, and eddies with length scales of 100—
300 km which form along the coastal boundary of the current. As a consequence of highly variable upwelling
events, sea surface temperature (SST) in the Canary archipelago presents significant variations in both time and
space. SST in the Canary Islands is in the range 16—18°C in the winter months and 23-25°C in the summer
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months. Seasonal variations in the current systems may affect these ranges.

Salinity of surface water in the Canary Islands in in the range between 36.7 and 36.9. Current systems
variability, variations in precipitation and evaporation levels may also produce noticeable variations in space
and time of the salinity.

The western and eastern parts of the archipelago are well distinguishable when it comes to water productivity.
While the zone covering the western islands is predominantly oligotrophic, the zone covering the eastern
islands is affected by the upwelling processes taking place along the western coast of Africa and, consequently,
presents high levels of primary productivity.

5.1.4 BATHYMETRY AND SEABED FEATURES

The bathymetry and seabed features of the Canary archipelago differ considerably, even between islands, due
to their volcanic origin. The islands emerge from a seabed with east-west increasing depth, from around 4,000
m close to La Palma and El Hierro to around 3,000 m close to Lanzarote and Fuerteventura.

Since they are located in a volcanically active zone, the continental shelf in the Canary Islands is narrow and
steep. In Tenerife, La Palma and El Hierro the continental shelf is practically inexistent. In Gran Canaria,
Fuerteventura, Lanzarote and La Gomera the continental shelf is wider. In general, 200 m depth can be found
at a relatively short distance from the shore (typically 1-8.7 km).

5.1.5 SEDIMENT QUALITY

Oceanic islands are continuously subjected to erosive processes, which are an important source for sediment.
Giant landslides and avalanches are among the most significant processes contributing to the erosion of
islands, both of which are predominant in the Canary Islands. Sediments in the archipelago are dominated by
volcaniclastic rocks generated by eruptions, erosion, and flank collapse of the volcanoes.

5.1.6 WATER QUALITY

The quality of the coastal waters in the Canary Islands is, in general, very good, due to the absence of
significant concentration of contaminants (Riera et al., 2007a, b). Riera et al. (2007a,b) reports included
collection and subsequent analysis of large quantity of water and sediment along the entire coastline of Gran
Canaria, with the ultimate goal of assess both chemical and ecological status of coastal water masses. The
physic-chemical parameters were studied in all water sampling stations, while specific chemical or pollutant
indicators were analysed only in water masses with risk under study and in water masses with risk.

Locally, small deviations from good status level of water may be observed in areas with localised pollution
sources, such as areas of submarine discharges, but these are of very limited spatial importance (Riera et al.
200743, b).

5.1.7 NATURAL HAZARDS

Since it is located on volcanic soil, the Canary archipelago is naturally subject to volcanic and seismic activity.
The last known eruption in Gran Canaria was around 40 AD. A comprehensive study compiling data on volcanic
activity on the island for the last 11,000 years enabled the production of a hazard map of Gran Canaria,
indicating the areas with highest potential for volcanic risk in the future (Rodriguez-Gonzalez et al., 2009). Main
areas of hazard have been identified in the northeast part of the island (see TROPOS deliverable 2.3). However,
geological hazards in the Canary Islands in general are moderate compared with other volcanic regions with
equivalent demographic features (e.g. the Hawaiian Islands).

The occurrence of clouds of dust from the Sahara Desert (Calimas — see chapter 5.1.2 above) is another
potential natural hazard in the archipelago. Severe events significantly decrease visibility. Calimas typically
occur in Gran Canaria 5 to 7 times a year and last between 2 and 7 days.
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Large storms are extremely rare in the Canary Islands. The first time that a tropical storm was recorded in the
archipelago was in November 2005, causing considerable damage, including the destruction of the Dedo de
Dios (God's Finger), natural rock structure that had stood for thousands of years in Gran Canaria.

5.1.8 NOISE CONDITIONS

Currently, the noise conditions are not well defined for the Canary archipelago. However, recent efforts to
compile information for the Marine Strategy Framework Directive made it possible to perform an investigation
considering all the activities that potentially generate noise in the marine environment. Data available made it
possible to identify the main sources of noise and pressures that can be occurring in the marine environment.
In spite of not being in actual maps of noise, this information allowed to identify areas where noise sources are
located. The spatial analysis of accumulated pressures was based on vessel traffic made by mercantile ships
and fishing vessels. Results showed that one location in Gran Canaria has potentially high levels of submarine
noise (northeast of Gran Canaria). The main pressures identified were mercantile traffic, mostly including
ferries between the islands, and fishing vessels traffic. On the area chosen for deployment of the TROPOS
platform the potential for accumulated acoustic contamination appears to be low and the semi-quantitative
noise index is of 0.60 (MAGRAMA. 2012f).

No information was found concerning the routes of the recreational fleet; nevertheless, their impacts should
not be neglected and should be addressed. Moreover, to complete the analysis of pressures of accumulated
noise, the noise generated by exploitation platforms should also be taken into account, as well as by
hydrocarbons storage, areas of seismic research, etc.

The actual state of the environmental noise is currently unknown, apart from existing punctual measurements
made by national or European projects. Consequently, to evaluate the actual levels and trends it would be
necessary to have temporal series of direct measurements with hydrophones with sufficient spatial coverage.

Due to the importance of the Canary Islands as habitat for marine mammals, impacts generated by noise
should be evaluated in areas of high density of cetacean and areas with potentially high submarine noise
should be identified.

5.1.9 ECOSYSTEMS, HABITATS, AND SPECIES COMPOSITION
5.1.9.1  Pelagic Communities

In a global scale, the pelagic environment presents a much larger uniformity than the benthic environment and
species that inhabit it have much larger distribution areas. Nevertheless, factors as light gradient, temperature,
salinity, pressure and nutrients availability in the water column determine the structure of the pelagic species
and their depth fluctuation between time and space. On the other hand, eddies, upwelling and ocean currents
determine local differences in nutrient availability and, therefore, spatial heterogeneity, which affects the
degree of concentration of plankton biomass and species diversity. In the pelagic sphere the plankton
dominates, both in biomass and biodiversity of organisms (Templado et al., 2012).

In Canary Islands, a gradient is observed between the oligotrophic waters of the Western Islands and the most
productive in the eastern, due to its proximity to the Saharan outcrop. In a study developed from the east of
Fuerteventura to the north of Gran Canaria and La Palma Davenport et al. (2002) concluded that annual

productivity diminishes progressively towards the west (MAGRAMAa, 2012).

Phytoplankton. In general, species diversity of the phytoplankton community of the Canary archipelago is
dominated by small flagellates, dinoflagellates and diatoms. Other species of underrepresented groups also
appear such as cyanobacteria, prasinophytes cryptophytes, and silicoflagellates euglenophytes. Garcia-Rojas
(2011), in a study focused on the Gran Canaria coastline, which concluded that the majority of groups of the
phytoplankton community are diatoms and dinoflagellates; the study highlights that there are also
cyanobacteria species (Aphanocapsa sp., Arthrospira sp., Calothrix sp., Chrococcus turgidus, Lyngbya aestuarii,
Microcoleus sp., Oscillatoria princeps, laetevirens Phormidium, Spirulina subsalsa) prasinophytes, cryptophytes,
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euglenophytes (Eutreptiella sp.) and silicoflagellates (Octactis octonaria). Although diatoms and dinoflagellates
are the groups with the greatest number of species, prasinophytes and cryptophyceae are those with the most
abundant phytoplankton groups in relation to the total of organisms in the water column.

Zooplankton. Zooplankton biodiversity in Canary Islands is mostly composed by copepod, followed by
amphipods, siphonophores appendicularians, ostracods, pteropods and heteropods mollusks, Euphausiacea,
Chaetognatha and cladocerans, among others (Hernandez, 2001). Considering biomass, copepods are also the
most important group (with a total proportion of 60-75 %) followed by appendicularians, cladocerans,
ostracods, chaetognaths and others. It should also be noted that approximately 70% of the benthic animal
species have some plank tonic larval stage, so they are temporary inhabitants of the water column (Templado
etal., 2012).

As for the ichthyoplankton, Moyano & Hernandez-Ledn (2009) have identified a total of 156 taxa in the Gran
Canaria island. The Myctophidae family (Lampanyctus sp., Ceratoscopelus warmingii, Diaphus holti,
Diogenichthys atlanticus, Hygophum benoiti) was the most abundant (30%), followed by the Sparidae (11%),
the Clupeidae (Sardina pilchardus, Sardinella aurita) (9%) and the Gonostomatidae (Cyclothone braueri,
Gonostoma elongatum) (7%). The neritic and oceanic taxa contribute in similar proportions which is
characteristic to an oceanic island. The most abundant neritic larvae (Sparidae) showed a relationship with the
lunar cycle, partially supporting a recent hypothesis about the effect of lunar illumination on larval survival and
development in subtropical waters (Bécognée et al., 2006).

Nekton. As a consequence of the low productivity in Canary Islands waters, there is a reduced biomass of
nekton in relation to other regions but there is a large diversity of species. The epipelagic nekton can be divided
into coastal, composed by species that stay always in the same oceanic area, and oceanic, formed by species
that perform oceanic migrations (tunas and some sharks), that are not exclusive from oceanic areas and that
can be found in coastal areas too (MAGRAMAa, 2012). These populations exhibit strong natural fluctuations
due to zooplankton annual variations and the randomness of recruitment in the water column. The most
widespread are the Atlantic chub mackerel (Scomber colias), the sardine (Sardina pilchardus), the Madeiran
sardinella (Sardinella maderensis), the horse mackerel (Trachurus trachurus, T. picturatus), the sand smelt
(Atherina presbyter), the European anchovy (Engraulis encrasicolus) and the bogue (Boops boops).

The pompano (Trachinotus ovatus), the garfish (Belone belone), the leerfish (Lichia amia), the bluefish
(Pomatomus saltatrix) and the barracudas (Sphyraena spp.) are also typical of the littoral waters (Brito, 1984).

Considering large pelagic, there are several species of scombroid, such as the bluefin tuna (Thunnus thynnus),
the yellowfin tuna (Thunnus albacares), the albacore tuna (Thunnus alalunga), the bigeye tuna (Thunnus
obesus) and the Skipjack tuna (Katsuwonus pelamis). Other tunas can also appear in the Islands, although, in
smaller numbers. These are the bullet tuna (Auxis rochei), the Atlantic bonito (Sarda sarda), the Wahoo
(Acanthocybium solandri) or the plain bonito (Orcynopsis unicolor).

The swordfish or emperor (Xiphias gladius), the blue and white marlins (Makaira nigricans and Tetrapturus
albidus) and the atlantic sailfish (Istiophorus albicans), also close to the oceanic tuna species, are caught
sporadically in Canarian waters. To this group also belong the Greater Amberjack (Seriola dumerilii) of the
Carangidae family. They gather in larger or smaller banks and perform important trophic and reproductive
migrations (MAGRAMAa, 2012; Templado et al., 2012).

There are also sharks like hammerhead sharks (Sphyrna spp.), blue sharks (Prionace glauca) and mako sharks
(Isurus oxyrinchus). Other pelagic sharks of the Carcharinidae and Lamnidae families are also present in the
archipelago waters. Other representative of the large pelagic species are the manta rays (Mobula mobular and
M. tarapacana), that are frequent in the coastal and oceanic waters that surround the islands. In contrast to
these large pelagic swimmers, there is also the sunfish (Mola mola), a slow-moving and low hydrodynamic
specie. In Spanish waters, there are also about 70-80 species of pelagic cephalopods, some of which also are of
great commercial interest (Templado et al., 2012).

Marine mammals. In Canary Islands, there have been recorded about 27 species of cetaceans (22 mysticetes
and 5 odontocetes). The most characteristic are the short-finned pilot whale (Globicephala macrorhynchus),
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the common dolphin (Delphinus delphis), striped dolphin (Stenella coeruleoalba), Atlantic spotted dolphin
(Stenella frontalis), bottlenose dolphin (Tursiops truncatus), Risso's dolphin (Grampus griseus), sperm whale
(Physeter macrocephalus) and Cuvier's beaked whale (Ziphius cavirostris) (MARGRAMA, 2012a).

Marine Reptiles. In Canary Islands, the reptiles group is represented by five of the eight currently recognised
species of sea turtles: the loggerhead turtle (Caretta caretta), leatherback (Dermochelys coriacea), hawksbill
(Eretmochelys imbricata), green turtle (Chelonia mydas), Kemp's ridley (Lepidochelys kempii) and the olive
ridley (Lepidochelys olivacea) (MARGRAMA, 2012b).

5.1.9.2  Benthic Communities

Infralitoral soft bottom seabeds. Shallow sand banks and sand seabeds permanently submerged covered or
not by marine phanerogams and seaweeds, until a depth of approximately 40 m (approximated lower limit
depth, characterised by the paddle grass Halophila decipiens).

The most extensive soft bottom infralittoral habitat in Canary Islands is dominated by algae of the genus
Caulerpa. This habitat is unevenly distributed regionally (MARGRAMA, 2012b). These algae grow in sandy,
muddy or mixed sea beds at depths from approximately 10 m down to a maximum that depends on authors;
Barquin-Diez et al. (2005) states that they almost disappear beyond 50 m, although they may be present up to
60 m. They can coexist with representatives of other typical communities of sandy bottoms such as the
seagrass Cymodocea nodosa, Halophila decipiens, the Heteroconger longissimus or the polychaete Bispira viola
(MARGRAMA, 2012a).

Subsequently, the most extensive habitat is the community of sand eel (Heteroconger longissimus) (Barquin et
al., 2005). The habitats dominated by these two surfaces (Shallow sand banks and sand seabeds) represent
more than 65% of the extent of the sedimentary soft bottom seabed.

The most widespread habitat among the infralitoral soft bottoms are the maerl beds that are present in almost
all the islands, except for Fuerteventura and La Palma. This habitat is largely protected and is included in four
habitat types considered in Annex | of the EC Habitats Directive: “sandbanks which are slightly covered by
seawater at all times”; “large shallow bays and inlets”; “estuaries” and the priority habitat “lagoons”
(MAGRAMA, 2012a; MAGRAMA, 2012d).

Cymodocea seagrass exists in Gran Canaria and its meadows are the dominant vegetative communities in
shallow soft substrates, forming extensive subtidal meadows. Most of the sebadales are located in the eastern
and southern coasts of the islands, always in sheltered areas, protected from the trade winds, at depths
ranging between 2 m and 35 m (Pavén-Salas et al., 2000). In some locations, Cymodocea nodosa meadows are
mixed with species of the green alga Caulerpa (Pavdn-Salas et al. 2000). Seagrass meadows are considered as a
habitat in decline throughout the Canarian coastal areas, and hence Cymodocea nodosa is legislated as an
endangered species (Barbera et al., 2005).

By contrast, the less extensive habitats were the Halophila meadows and the Bispira violates communities, and
both represent 1.4% of the seabed (MAGRAMA, 2012b). Seagrass meadows of Halophila occupy only 2.48 km”
in Tenerife and La Palma, although Halophila decipiens is documented in Gran Canaria.

Infralitoral hard bottom seabeds. The specific composition of this ecosystem varies greatly depending on the
prevailing environmental factors found on each Canary island and as a result, the existing biocenoses are
different in the north, south, east or west of the islands (MAGRAMA, 2012a). In the Canary Islands, the hard
substrates are more extensive than the soft ones as a consequence of the island’s young geologic age, with just
20 million years (Gonzalez et al. 1986).

The most dominant benthic community in the infralitoral hard bottom is produced by the sea urchin Diadema
aff. antillarum, covering 68% of the areas currently mapped. In these benthic communities, plant biomass
production and its extension on the substrate is affected by the grazing activity of the lime sea urchin (Diadema
aff. antillarum) that is very abundant on the rocky hard bottoms.

Subsequently, in order of importance, there are the rocky bottoms dominated by algae. This habitat represents
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approximately 30% of the entire infralitoral hard substrate seabed and is present in all islands.

According to the Marine Strategy Framework Directive, currently, the major threats to the benthic
communities are the fishery and other anthropogenic activities such as the deployment of artificial reefs,
cables and tubes, dredging, coastal erosion, anchorages, infrastructures for ports and discharges of dredged
(MARGRAMA, 2012d).

5.1.9.3  Seabirds

Canary Islands include several Important Bird Areas (IBA’s) that are in their vast majority marine extensions of
coastal colonies, although some are areas of concentration in the sea. These islands are characterised by a high
number of reproductive species of Procellariiformes. Currently, seven species of this group use these islands for
reproductive purposes and at least three other extinct species also did. For several of these colonies Canary
Islands represent the only breeding site in Spain, as the Bulwer's petrel (Bulweria bulwerii), Manx shearwater
(Puffinus puffinus), little shearwater (Puffinos assimilis), white-faced storm petrel (Pelagodroma marina) and
the Madeiran storm petrel (Oceanodroma castro). The majority of the reproductive birds feed on exclusively
pelagic waters or in areas of high productivity in the African continental shelf.

All of these species are vulnerable to several threats such as the loss of habitat, introduced land mammals,
artificial lights, etc. Consequently, all of them, with the only exception being the Manx Shearwater, are
included in Annex | of the Birds Directive. Due to its geographical location, the Canary Islands are also crossed
by numerous European species during migration (Arcos et al., 2009). On the cliffs, islets and rocks of the
archipelago regularly reproduce other ten species of marine birds, such as the common tern (Sterna hirundo),
the yellow-legged gull (Larus argentatus), the dark gull (Larus fuscus), the Madeiran storm petrel
(Oceanodroma castro), the European storm petrel (Hydrobates pelagicus), the white-faced storm petrel
(Pelagodroma marina), Cory's shearwater (Calonectris diomedea) the little shearwater (Puffinus assimilis), the
Manx shearwater (Puffinus Puffinus) and the Bulwer's petrel (Bulweria bulwerii) (MAGRAMAa, 2012).

The TROPOS platform is going to be installed 8 km south of an IBA and/or Special Protection Area (SPA), under
the Birds Directive of the Natura 2000 Network. This IBA/ SPA (ES395 Coasts and waters of Mogan/ ES0000530
Marine Space of Mogan — La Aldea), represents a seaward extension of the land colonies of Cory’s Shearwater
(Calonectris diomedea) and Bulwer’s Petrel (Bulweria bulwerii) that nest on the sea cliffs of the IBAs coastline.
Other species of interest in this IBA are the Manx shearwater and the yellow legged gull that present several
colonies on the littoral of the IBA (Arcos et al., 2009).

5.1.10 SPECIAL HABITATS
5.1.10.1 Environmental Protected Areas and Species

In the Canary Islands, there are protected areas at a regional, national, European and international level. The
areas included in the Canary Network of Protected Natural Areas (Red Canaria de Espacios Naturales
Protegidos (RCENP)) encompass 146 total spaces of different categories. At European level, there are the
Natura 2000 networks, Important Bird Areas (IBA), RAMSAR areas. It is also worth noting that 6 of the 7 Canary
Islands are part of the World Network of Biosphere Reserves: La Palma, Lanzarote, El Hierro, Gran Canaria,
Fuerteventura and La Gomera (Alenta, 2013).

Natura 2000 Network — Habitats Directive. The location selected for the deployment of the TROPOS platform
is protected under the Habitats Directive of the Natura 2000 framework. The location is within the Special Area
of Conservation (SAC) “Franja Marina of Mogan”.

“Franja Marina de Mogan” is located on the south-southwest coast of Gran Canaria. It covers an area of
29,993.09 hectares and is contiguous to 35,520 meters of the shoreline of San Nicolas de Tolentino, Mogan and
San Bartolomé de Tirajana. This legal protection was declared in September 2011 with the purpose of ensuring
the long-time survival of the threatened natural species and habitats, contributing to stopping the loss of
biodiversity caused by the adverse impact of human activities. This SAC is the most extensive in the island and
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is sided by two others: "IS7011005 Sebadales de Giguli" to the north, and “ES7010056 Sebadales de Playa del
Inglés” to the east.

Its extensive shallow marine shelf and sandy bottoms together with its location sheltered from the prevailing
wind and sea has led to the establishment of wide-ranging seagrass meadows, commonly known as sebadales,
and populations of green algae. The most representative marine phanerogams in Canary Islands meadows, for
its abundance and ecological role is Cymodocea nodosa that forms meadows known of great ecological
importance that provide key areas of refuge, breeding and feeding for invertebrates and fish.

In this area, large abundance and diversity of rocky substrates (volcanic rocks, pebbles and rocks laying on
sandy substrate) can also be found on which typical benthic reef communities settle. The faunal richness in the
area is high, with considerable biodiversity of invertebrates, particularly where there are rocky outcrops with
algae coverage. Within the fish community, several species stand out such as the short snouted seahorse
(Hippocampus hippocampus), parrotfish (Sparisoma cretense), seabream (Diplodus vulgaris) or salema (Sarpa
salpa). This area is also an important location of feeding and seasonal rest for several species of medium and
large cetaceans such as the bottlenose dolphin (Tursiops truncatus), the spotted dolphin (Stenella frontalis),
common dolphin (Delphinus delphis), Risso's dolphin (Grampus griseus) and the fin whale (Balaenoptera
physalus) among others, as well as loggerhead turtle (Caretta caretta) and green turtle (Chelonia mydas).

In “Franja Marina de Mogan”, there are also different types of natural habitats of communitary importance
present such as the habitat 1110: "Shallow sand banks permanently submerged", the habitat 1170: “Reefs”.
The habitat 1110 includes sandy banks deprived of vegetation or associated with distinct biological
communities (seagrass, maerl communities, etc.), always submerged (MARGRAMA, 2012g).

Biosphere Reserves. The Gran Canaria Biosphere Reserve covers approximately a third of the island and
includes several natural protected areas and monuments. The Biosphere Reserve includes a transition area
established at the contact point between the core area, the buffer zones, and the sea (UNESCO, 2013). The
marine protected area in Gran Canaria is located between the beach of Maspalomas and the Punta de las
Tetas. The marine area of the reserve represents the marine area with the major continental platform of the
island and is on the coastline of Mogan. This reserve includes the area with highest productivity in the Gran
Canaria Island, presenting large communities of seagrass meadows or sebadales, a basic marine ecosystem in
the marine food web.

5.1.11 PROTECTED SPECIES

The Law n24/2010, BOC n 2 112 of June 9, has established the Canary Island Catalogue of Protected Species and
integrates the necessary criteria to adapt the Canary legislation for species protection to the national and
Community legislation. The Canary Island Catalogue of Protected Species includes in article 3 categories of
species, subspecies or populations of endangered biodiversity: 1) Endangered Species (a. Species "in danger of
extinction "(Annex 1), (b. “vulnerable” species (Annex Il); 2) Species “of interest to the Canary islands
ecosystems"(Annex Ill); 3) Species of “special protection" (Annex IV).

Included in Annexes V and VI, there are also the categories of species "sensitive to habitat alteration" or
species with “special interest". In Annex VII category, there species present in the Canaries Island are included
which, in spite of being protected by Community legislation or international agreements, are not included in
the Canary Island Catalogue of Protected Species.

The Canary Island Catalogue of Protected Species only include 4 “endangered” marine species (Annex |), 8
“vulnerable” species, such as the red algae (Alsidium corallinum) and the marine sponge (Neophrissospongia
nolitangere) (Annex Il) and 36 species “of interest to Canary Islands ecosystems” (Annex lll), such as the brown
macroalgae (Cystoseira abies-marina). The marine species are included in Appendix |, 11, lll, IV, V and VL.

Tursiops truncatus (bottlenose dolphin) and Caretta caretta (loggerhead seaturtle) are the only two species
protected by the Habitats Directive that were included in the Canarian document for species protection. This is
the case of “Franja Marina de Mogan” where the TROPOS platform will be located.
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5.1.12 INTRODUCED MARINE SPECIES

The existence of large ports, open to intense international traffic, such as the Puerto de la Luz in Las Palmas de
Gran Canaria that is a traditional port of call and supply on the Middle Atlantic, represents an important
potential route of entry of invasive species. Its geographic location in the transition zone between temperate
and tropical climate, may also favour the settlement of species characteristic from both areas (MARGRAMA,
2012a).

In the context of the Marine Strategy Framework Directive, a study was performed that enabled the collection
of 257 specific quotations about 59 alien species in the Canary Islands. It is important to notice that in this
region, many species cannot safely be classified as alien due to the lack of previous studies as reference, so that
the percentage of cryptogenic species in taxonomic listings Canaria is very high. Of the 59 species recorded,
which can safely be considered alien, 30 have accredited invasive potential in other areas, but this does not
mean that its impact on the region has been quantified and whether the impact on the ecosystem really
deserves to be called negative. In fact, only 8 species have concrete data in the region. These are the algae
Asparagopsis armata, A. taxiformis, Caulerpa racemosa, Codium fragile, Grateloupia turuturu, Undaria
pinnatifida, Stypopodium schimperi and Womersleyella setacea; the amphipod Caprella scaura, the ascidia
Microcosmus squamiger and the parasite Sphaerospora testicularis. Except for the parasite Sphaerospora
testicularis knowledge on the impact of invasive species in this area is extremely scarce, and most studies are
limited to spatial and temporal distribution of invasive species (MAGRAMA 2012c, 2012).

5.1.13 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT
5.1.13.1 Tourism

The main economic sector in Canary Islands is tourism that represents 29.5% of the archipelago GDP, creating
262,823 jobs in 2011. More specifically, in 2011, Gran Canaria has received 2,913,431 tourist arrivals. The
beaches are one of its main touristic attractions and Gran Canaria has 134 beaches, according to MARGRAMA
data.

5.1.13.1 Ports

Gran Canaria includes an airport and port installations. The most important ports are the port of la Luz in Las
Palmas, the larger city in Gran Canaria and the port of Ariaga, although there are other harbours of minor
importance. Close to the deployment area, there exist small harbours and marinas as the La playa de Arguenin
harbour, El Pajaro harbour, Puerto Rico harbour and the Pasto blanco harbour.

5.1.13.1 Fishing Fleet

Canary Islands fishing fleet can be grouped in two major categories according to its extraction capability,
technical level and operational range: the industrial fleet and the artisanal fleet. In general, the artisanal fishing
fleet shows a highly seasonal pattern, related to the biological cycle of the different target species and with the
arrival of different species of tunas, particularly the skipjack tuna or oceanic bonito (Katsuwonus pelamis).

Recreational fishing in the whole archipelago is very heterogeneous, increasing in the islands with higher
population and attraction, and may surpass professional fishing. It has also experienced a considerable increase
in the Canaries.

5.1.13.1 Aquaculture

Canary marine aquaculture production peaked in 2009 with 8,200.4 ton, 3.2% of the total Spanish production.
That same year, 45% of the production was destined for the domestic canary market, while 47% was sent to
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the Spanish mainland market and 6.6% was sold in European Union countries or other third world countries.
Still, it is estimated that the contribution to the regional GDP of aquaculture was 3.3 times lower than fishing.

Most active farms are located in Gran Canaria, in the coastal strip of Melenara, Sandy Vargas and Castillo del
Romeral, manufacturing 60% of the total produced in the entire archipelago.

Among the most important species for aquaculture in Canaries are the bream (Sparus aurata) and the sea bass
(Dicentrarchus labrax), with and authorised production of 14,400 tonne, the second biggest production
potential in Spain in 2011.

5.1.13.1 Energetic Installations

As for the energy production system, Gran Canaria has two power plants, one in Jinamar (Las Palmas de Gran
Canaria) with 416 MW, and another in Barranco de Tirajana with 235 MW. In the latter location, there is also a
combined cycle which the power is of 465 MW.

There are also two wind power plants in Gran Canaria, one in the vicinity of the Matorral (Santa Lucia) and
another in the Carrizal (Ingenio).

5.1.13.1 Marine Traffic

The maritime traffic in Canary Islands is composed by mostly intra-insular movements between the islands and
the peninsula. Additionally, the Canary Islands are located in the route of international traffic of boats between
Europe and South Africa and between Europe and occidental Africa and the extreme south of Africa.

5.1.13.1 Cultural, archaeological and subaquatic patrimony
It is important to mention the existence of archaeological sites on the coastal perimeter of all the islands.

However, as part of studies conducted within the Campafia Ambiental del Estudio de Fondo Marino, it was
concluded that there is no underwater archaeological elements that can be affected (Tecnoambiente, 2013).

5.2  CRETE

The site selected for the TROPOS platform at Crete is on the north side of the island, in the Cretan Sea and the
Southern Aegean sea. The map in Figure 5-2 shows the location. The area proposed is an approximately 20 km
by 20 km rectangle.

Figure 5-2: TROPOS site location north of Crete (square denoted by black dots) (source: D2.4, p 22)
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5.2.1  PHYSICAL ENVIRONMENT

The Cretan Sea is bounded to the north by the Kikladhes Plateau at a depth of 400 m and to the south by the
Cretan Arc islands. It attaches the lonian and the Levantine Seas through a series of six Straits, namely the
Cretan Arc Straits. Crete is the largest island in Greece and the second biggest of the east Mediterranean (after
Cyprus). It lies at the southern Aegean Sea and at the crossroads of three continents, Europe, Asia and Africa.
The length of the island is 260 km, the shore-length is 1,046 km. The largest width is 60 km while the smallest is
12 km. Heraklion (Iraklion) is the largest city in Crete.

5.2.2  CLIMATE AND ATMOSPHERE

The air can be quite humid, depending on the proximity to the sea. The winter is fairly mild and tolerable. Snow
fall is practically rare in the plains, but quite frequent in the mountains. During summer, average temperature
is between 20 °C to over 30°C. “Bad weather” periods in winter are often interrupted, during January and the
first fortnight of February, with sunny days. The climate in Crete is typically Mediterranean. There are two main
seasons: a dry, hot summer (May— October) and a damp, rainy winter (November—April). The temperature
along the south shores is high in the summer, while the “meltemia” (prevailing north strong winds) make the
northern shores pleasantly cool from mid-June to the beginning of September.

5.2.3  OCEANOGRAPHIC CONDITIONS

Three main water masses occur in the eastern Mediterranean Basin: the Modified Atlantic Water (MAW), the
Levantine Intermediate Water (LIW) and the Eastern Mediterranean Deep Water (EMDW). In addition to these
water masses, in its northeastern sector the Aegean receives a considerable input of less saline waters (24.0—
35.0 psu) of Black Sea (BSW) origin through the Straits of Dardanelles. Winter surface temperatures are in the
range of 13-16°C at the TROPOS site. Over 25°C can be reached in summer, while deep water temperatures
remain 10°C or cooler, all year-round. During the warm season of the year, the warm, saline Levantine Surface
Waters (LSW) can be detected in most of the regions of the eastern Mediterranean, developing particularly
high salinity (39.5) by the end of summer, especially in the Rhodes area.

The site is exposed to wind and waves generated by the different local wind regimes with westerly winds being
the dominant ones. Northerly winds are more common in summer. North—easterly winds also occur as a result
of low pressure in the eastern Mediterranean. Although summer and winter climatology are quite different,
severe sea conditions near shore may occur at any season. Wave directions at the TROPOS site are
predominantly northwest to northeast. Regarding sea currents it seems that currents from west dominate at
the TROPOS site, with typical speed in the range 16—22 cm/s.

5.24  BATHYMETRY AND SEABED FEATURES

The Cretan Sea constitutes the larger and deepest basin of the south Aegean with an average depth of 1,000 m
and contains two depressions in the eastern part reaching 2,500 m. To the northwest the Myrtoan basin,
between the Myrtoan and Cretan Sea depths are of the order of 600 m. The Cretan Sea is bounded to the north
by the Kikladhes Plateau at a depth of 400 m and to the south by the Cretan Arc islands. It is connected to the
lonian and the Levantine Seas through a series of six Straits, namely the Cretan Arc Straits. These are
characterised by high relief and have sill depths ranging from 150 m to 1000 m. Outside the Straits the sea bed
plunges towards the deep basins of the Hellenic Trench.

5.2.5 SEDIMENT QUALITY

In the particular area of interest and towards the North coast the general characteristics of the seabed are
summarised below.
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e Inthe deep: clay
e Intermediate depths: sand
e Shore: rocky seamount.

5.2.6  WATER QUALITY

In the Mediterranean Sea, unlike in other ocean basins, phosphates, as opposed to nitrates, are considered to
be the factor limiting phytoplankton growth. In the Cretan Sea the N/P (nitrogen/phosphorous) ratio is around
27. Nitrate shows a seasonal variation, with highest concentrations in the surface layer in autumn and winter.
Values of Total dissolved inorganic Nitrogen (DIN) are generally low north of Crete, illustrating the oligotrophic
character of the waters in general, in the eastern Mediterranean.

5.2.7  NATURAL HAZARDS

Many historical documents mention large earthquakes in or around Crete in ancient times. There have been no
earthquakes causing major damage, death or serious injury for over 50 years or more in Crete. The most recent
strong earthquake had a 6.4 on the Richter magnitude scale and occurred on 12 October 2013. The epicentre
was 37 km off the city of Chania in western Crete. The epicentre was 40 km below the seabed. There were no
reports of casualties or major damage. Tremors were felt as far away as Athens, the Greek capital 290 km
away, and across southern Greece. A Crete earthquake occurred on 1 April 2011 and registered as 6.2 on the
Richter scale with effects being felt clearly in Rethymnon.

5.2.8  NOISE CONDITIONS

We have not come across any particular information on natural noise level on the TROPOS site. Except for
infrequent earthquakes, the noise level is expected to be normal, and consists of the prevailing wind, wave and
rainfall pattern. Man-made noise will come from various sources such as ship traffic, seismic exploration
activity, echo sounding and military sonars. The level of noise at the site from these sources is assumed to be
low as it was carefully selected to avoid certain routes, e.g. ship traffic.

5.2.9  ECOSYSTEMS, HABITATS, AND SPECIES COMPOSITION

5.2.9.1  Pelagic Communities
Phytoplankton. The Mediterranean Sea, and particularly the eastern Basin, is considered as one of the least
productive sea regions in the world, in terms of both primary productivity and chlorophyll a concentrations.
This is mainly due to phosphorous deficiency. The Cretan Sea (South Aegean Sea) has low annual productivity
(30-80 g C*m™ *year") with the maximum rates between late winter and early spring. The picoplankton
fraction predominates and accounts for about 50% of total chlorophyll a and ca 44% of total primary
production in the south Aegean Sea.

Zooplankton. A study in the southeastern Aegean Seas in 1986 showed a total of 19 taxonomic groups. They
observed a decrease in the number of taxonomic groups with increasing depth, especially below 500 m.
Copepods were by far the most dominant component of the samples; there were a total of 110 copepod
species identified. Mesozooplankton distribution showed the lowest value of zooplankton abundances in the
Cretan Sea.

Nekton. 519 fish species are considered to be native in the Mediterranean. Osteichthyes have shown to be an
abundant demersal class. The majority of species are shallow living (i.e. from 50 m to 200 m). Only five
osteichthyes have distributions restricted to the upper part of the continental slope. Species seem to be well
represented at all depths with coastal species like Dasyatis pastinaca, and Myliobatis aquila; the Rajidae
species are found from 50-500 m depth, Scyliorhynus canicula and Torpedo marmorata at mid-depths (300—
500 m); and the remaining species at larger depths (500— 1000 m).

There are 28 commercially important fish species occurring in Greece. Tuna, and tuna-like species, are very
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importantas they are a significant source of food.

Marine mammals. A study from 2003 showed that twelve cetacean species were identified from a total of 821
sightings and 715 stranded animals in the Greek Seas (Frantzis 2003). The following species were sighted/found
stranded off the northeastern coast of Crete, and west of the Karpathos: Striped dolphin (Stenella
coeruleoalba), Bottlenose dolphin (Tursiops truncatus), Cuvier's beaked whale (Ziphius cavirostris), Sperm
whale (Physeter macrocephalus) and Fin whale (Balaenoptera physalus).

Monk seals and turtles.The Mediterranean monk seal (Monachus monachus) is the most endangered pinniped
species in the world, with an estimated total population size of 350— 450 animals, with 250-300 out of them
living in the eastern Mediterranean within the largest subpopulation, out of which about 150-200 are in
Greece and about 100 in Turkey. In the IUCN Red List of Threatened Species, the species is listed as "Critically
Endangered". Today, the distribution is widespread, but fragmented into an unknown but probably relatively
large number of very small breeding subpopulations. In the Mediterranean, the stronghold for the species is on
islands in the lonian and Aegean Seas, and along the coasts of Greece and western Turkey.

The Mediterranean region is an important breeding area for two marine turtle species such as the loggerhead
turtle (Caretta caretta), with main nesting concentrations found in Greece, Turkey, Cyprus and the Libyan Arab
Jamahiriya. IUCN Red List Status lists it as endangered. The green turtle’s (Chelonia mydas) main nesting
concentrations are found in Cyprus and Turkey. IUCN also list it as endangered. Another species distributed
across the whole region is the leatherback (Dermochelys coriacea), although regular reproduction has not been
observed. Some other turtle species, such as the hawksbill (Eretmochelys imbricata) and Kemp's ridley
(Lepidochelys kempii) have also been observed occasionally. Nesting areas for loggerhead sea turtles have been
found on the island of Crete, e.g. near Hania (northern coast of Crete).

Cephalopods constitute increasingly important resources for human consumption and a principal food for
many top predators. An analysis of cephalopods data from the south Aegean Sea, identified 34 species of
cephalopods (including 11 oegopsid squid, 3 myopsid squid, 7 octopod, 3 cuttlefish and 10 sepiolid) (Lefkaditou
2003). A total of 25 species have been known from the southern Aegean Sea.

12 species of deep sea molluscs cephalopods (between 40-1,570 m depth) have been identified in the Cretan
Sea. The neon flying squid (Ommastrephes bartramii) has been recorded along the eastern Aegean and the
periphery of the Cretan Sea.

5.2.9.2  Benthic Communities

The variability of benthic communities along the continental margins is mostly related to depth, which however
may reflect changes in food supply, sediment characteristics or other factors. In the Mediterranean the
continental shelf is very narrow and therefore the largest part of this enclosed sea is classified as deep sea. The
Cretan continental shelf is rather large in comparison to most Mediterranean islands.

Mollusca. A total of 1,160 mollusc species (1 Solenogastra, 2 Caudofoveata, 771 Gastropoda, 308 Bivalvia, 19
Polyplacophora, 12 Scaphopoda and 47 Cephalopoda) have been recorded in the Hellenic Seas. A total of 27 of
these species (17 bivalves, 4 gastropods and 6 cephalopods), comprising less than 2,5% of the molluscan fauna
of the Hellenic Seas, are of commercial interest, particularly in fisheries and aquaculture since they are
collected and/or cultivated for human consumption (Katsanevakis et al. 2008). A review of species with minor
commercial interest identified 18 gastropod and 13 bivalve species in the Hellenic Seas (Katsenevakis 2008).

A study of macrofauna on the continental shelf (at 40-190 m depths) of Crete in 1988 identified 89 mollusc
species; the most dominant species/taxa in the samples were: Acinulus croulinensis, Axinulus crulinensis,
Bathyarca grenophia, Caudofoveata, Kelia sp., Thyasira flexuosa and Turitella communis.

The deep sea molluscan fauna of the southern part of the Cretan Sea was investigated in 1994-1995. Samples
were taken between 40-1,570 m depths. They identified 147 mollusc species belonging to 6 different mollusc
classes: Bivalvia (63 species) and Gastropoda (60 species) predominate in the collected molluscan fauna;
Cephalopoda (12 species) and Scaphopoda (8 species) were the next most numerous taxa; Polyplacophora and
Caudofoveata were represented by 2 species each.

The dominant species of the continental shelf assemblages (0-200 m) were the gastropods Turritella
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communis, Aporrhais pespelecani and the bivalve Thyasira flexuosa; the dominant species of the intermediate
deep assemblages (200-500 m, upper bathyal slope) were the gastropod Aporrhais serresianus and the bivalve
Kelliella abyssicola. Out of the 42 deep sea species (recorded also at depths below 500 m — lower bathyal slope)
only 13 species, namely the gastropods Propilidium pertenue, Danilia otaviana, Putzeysia wiseri,
Benthomangelia macra, Mangelia nuperrima, Pleurotamella eurybrocha, Pyramidella octaviana; the bivalves
Propeamussium fenestratum, Delectopecten vitreus, Cyclopecten hoskynsii, Notolimea crassa, Tbracia convexa;
and the scaphopod Pulsellum lofotense were confined to the deeper part (Koutsoubas et al. 2000).

Polychaeta. Many polychaete species have been identified on the shelf of Crete (at 40— 190 m depths). The
most dominant species in the samples were Filogranula stellata, Galathowenia oculata, Levinsenia gracilis,
Lumberineris graacilis, Magelona minuta, Melinna palmata, Paradioptra sp., Pholoides dorsipapillatus,
Prionospio steenstrupi, Serpula sp. and Tharyx heterochaeta.

Other benthic organisms. Among macrofauna, on the continental shelf, 12 sipunculid, 23 echinoderm and 165
crustacean species were identified. The most dominant group was the sipunculids, and the most dominant
species were Aspidosiphon muelleri, Golfingia sp. 2, Onchnesoma steenstrupi and Phascolion strombi.

Sponges. Commercial sponges are a natural resource for most of the Mediterranean countries. The
honeycomb, Greek bathing sponge and Turkey cap have been found at stations on the northeastern coast of
Crete (Sitia) (sampling depths between 12— 38 m).

Seagrasses\Macroalgae. Seagrass ecosystems are among the most productive and economically valuable on
Earth, and are found along the coasts of every continent except Antarctica. Amongst the species, Posidonia
oceanica, a species endemic to the Mediterranean, plays a key role, often compared to that of the forests. The
Posidonia meadows provide important ecological functions and services and harbour a highly diverse
community, with some species of economic interest. In the Aegean Sea, seagrasses are known to occupy an
important area, but only a few sites have actually been mapped, e.g. Gulf of Geras, Lesvos Island, Saronikos
Gulf, Gulf of Thermaikos and Palaeochori Bay. Posidonia beds also occur to the west of Sidero Peninsula on the
northeastern end of Crete. Common bottle-nosed dolphins and Mediterranean monk seals have been recorded
in the area.

An updated checklist of the brown (Phaeophyceae), and green (Ulvophyceae) seaweeds of Greece, identified
90 taxa Phaeophycea and 80 taxa Ulvophycea in the south Aegean Sea.

Seabirds. There are about 359 species of birds in Crete, of which 11 are globally endangered and 2 are
reintroduced. Although costal and marine habitat variety in Greece is high, seabird abundance and diversity is
generally lower than expected. Of the 334 species of seabirds occurring worldwide, 39 have been recorded
here, of which only 12 breed, some occurring on the edge of their breeding range. Of the 39 seabirds recorded
in Greece, 20 are present on the Crete bird checklist. There are many different bird migration patterns in the
Aegean Sea. Migration is a perilous journey and involves a wide range of threats. Only a small number of birds
are actually threatened by natural events. Human activities are the source for the most dangers migrating birds
are exposed to, e.g. fisheries by-catch, illegal hunting, human disturbance (e.g. power lines, wind turbines),
light and noise pollution and habitat destruction.

5.2.10 SPECIAL HABITATS
5.2.10.1 Environmental Protected Areas and Species

Hellenic Society for the Study and Protection of the Mediterranean monk seal (MOm) proposed a list of
sensitive areas to be included in the National Contingency plan against oil spills in view of the presence of
Mediterranean monk seals. Among them was the Dionisades islets north off the bay of Sitia and Dia Island in
Crete. The island complex of Karpahtos and Kasos is one of the main breeding areas, for the Mediterranean
monk seal, in Greece, and the most important in the Dodecanese.

Seabirds — endangered species. According to the Greek Red Data Book the red-breasted merganser (Mergus
merganser) is classified as "critically endangered", the Mediterranean gull (Larus melanocephalus), and black
tern (Chlidonias niger) as "endangered", while the Audouin's gull (Larus audouinii), slender-billed gull (Larus
genei), gull-billed tern (Sterna niloctica) and sandwich tern (Sterna sanvicensis) as "vulnerable", and the
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European shag (Phalacrocarax aristotelis), Cory's shearwater (Calonectris diomedea) and little tern (Sternula
albifrons) as "near threatened".

On an international level in the IUCN Red Data List (IUCN 2012), the velvet scoter (Melanitta fusca) is classified
as "endangered", the Yelkouan shearwater (Puffinus yelkouan) and long-tailed duck (Clangula hyemalis) are
classified as "vulnerable", and the Audouin's gull as "near threatened".

Important bird areas (IBAs) are priority sites for the conservation of biodiversity and especially birds, often
irreplaceable or vulnerable, as they may host on a regular basis significant populations of one or more
endangered, endemic or congregatory species.

Ichthyofauna — endangered species. Of the 519 native marine fish species and subspecies assessed in the
Mediterranean Sea, 43 species (approximately 8%) were regionally classified in threatened categories
("critically endangered", "endangered" or "vulnerable") (Figure 27). Of the 15 species (3%) listed as "critically
endangered", the highest threat category, 14 (93%) are sharks and rays. Thirteen species (2.5%) are listed as
"endangered", 9 being sharks and rays, while 15 species (3%) are listed as "vulnerable", with roughly equal
numbers of sharks (8 species) and bony fish (7 species). An additional 22 species (4%), including 10 sharks and
rays, were listed as "near threatened" (Abdul Malak et al. 2011).

5.2.11 INTRODUCED MARINE SPECIES

A catalogue of exotic species in the Mediterranean (a survey of recent marine "immigrants" in the
Mediterranean, which is undergoing drastic and rapid changes to its biota) lists a total of 146 species of exotic
fish in the Mediterranean Sea. In Greece there are 47 introduced fish species. A list of the 100 'worst invasive'
alien species in the Mediterranean, lists 19 species of fish. Of those 19 species, 13 have been recorded in
Greece.

5.3  LIUQIU ISLAND
5.3.1 OVERVIEW

In this section, each of the factors that require consideration in
any site selection decision for a TROPOS platform design will be
introduced. A number of
parameters will be relevant to
any combination of TEAL
e components, such as
bathymetry and sea-bed
geology. For each  TEAL
component, there will be a
range of more specifically
relevant parameters to be
analysed. These  will be
presented in terms of their
relative importance in a site-
selection decision. Where the
information on these
parameters is available, it is l,iuqiu)uSI}\SIIkmh.‘

shown here for each of the

target regions. Figure 5.3 shows

Figure 5-4: Liugiu Island the case study site — Liugiu Figure 5-3: Location of Liugiu island

Island, Taiwan. southwest off Taiwan
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5.3.2 PHYSICAL ENVIRONMENT

Situated south of the mouth of Kaoping River, Liugiu (Fig. 5-4) is governed by Pingtung County, and about 18
nautical miles (about 33 km) south-southwest of Kaohsiung City, the second large city of Taiwan. Liugiu is made
of coral and covered with limestone, and the coral substances can be
easily found in the island. The coral with limestone on Liugiu is similar to
that of Fengsan. The soil on the four terraces of the island looks red due
to plenty of the remains of iron oxide and silicon oxide after being
weathered for a long period of time. Therefore, the land is dry and
infertile and not suitable for planting.

As most of the islanders make their living by fishing, Liugiu is

characterised by various goods of local fish specialties and a lifestyle of
fishing village. The ground inclines gently towards northeast. The area of

fJ” fir the whole island is about 6.8 square kilometers with 4 kilometers long
» '.;-;; i from north to south, and 2 kilometers wide from east to west.
L]

Liugiu’s climate is dry and warm. Its highest average temperature is
5 28.4°C in July and lowest average temperature is 19.5°C in January. The

rainfall is about 1,000 mm (2012 data). The maximum monthly rainfall is

548 mm in August and the minimum average monthly rainfall is 0 mm in
Figure 5-5: Major typhoon pathways ~ January. In typhoon season during summer and fall, Liugiu undergoes
the highest frequency of being hit by typhoons in all of Taiwan’s islands.
Therefore, the islander takes the threat of typhoon, such as strong winds
and huge waves, into consideration before constructing buildings and
facilities.

10=4 368

around Taiwan (source: Central
Weather Bureau)

5.3.3 NATURAL HAZARDS

The Seismological Bulletin, Taiwan summarised the information of earthquakes quarterly observed by the
CWBSN24. 9,453 earthquakes were recorded in the entire area (July—September 2013). The earthquake
monitoring station in Liugiu island recorded about 44 earthquakes, and only two earthquakes could be
classified as the intensity scales. The result represented that the impact from earthquake is related low in
Liugiu island.

In 2012, Liugiu island received heavy rain because typhoon passed through route 9. According to the record
from 2001 to 2013, there are 85 typhoon alerts, which include 7 typhoons through path 9 (see Fig. 5-5). The
probability of typhoon hitting the Liugiu island in the past 10 years is about 14.12%.

5.3.4 NOISE CONDITIONS

In spring and summer, the noise peak of average is 5 dB to 10 dB higher than autumn around Liuqgiu island
offshore area (Wei et al., 2008). Figure 5-6 shows the average noise per hour: the average peak of noise can
reached to 500 Hz in spring and summer. Compare to other season, that value was 7 dB to 10 dB higher.
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Figure 5-6: Noise average of each hour in Liugiu island (Wei et al., 2008)

5.3.5 ECOSYSTEMS, HABITATS AND SPECIES COMPOSITION

This section will describe ecology, communities, relative protected areas, important habitats, and will analyse
existing distribution and conservation status of the species. It can be as a follow-up EIA assessment of the
platform reference information in Liugiu Island.

Due to the fact that the major part of Liugiu island catches are transactions in Donggang fish market, this
section adopted statistical data of adjacent field Donggang. Statistics from the trading volume of economic
transactions shows that major species around Liugiu island are blue marlin (Makaira nigricans), yellowfin tuna
(Thunnus albacares), common dolphinfish (Coryphaena hippurus), swordfish (Xiphias gladius) and the Sakura
shrimp (Sergia lucens) (Fig. 5-7).
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Figure 5-7: Volume of fish trade in Donggang Market (source: Fisheries Agency, 2012)

Fewer marine mammal species are found surrounding Liugiu waters. The major cetacean group is Delphinidae
which is distributed in the deep water around Liugiu (Taiwan Cetacean Society, 2008). Furthermore, there are
several critical bird species in this area. Most of these species are non-migratory birds and only 9 species are
migratory species. The major protected species are all migratory species, including Chinese sparrowhawk
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(Accipiter soloensis), little tern (Sterna albifrons), black-naped tern (Sterna sumatrana), brown shrike (Lanius
cristatus).

In addition to fish and birds, another important migratory animal is green turtles (Chelonia mydas) in Liugiu
island. Green Turtle is an endangered species of marine reptiles and has been listed as one of the highest level
of conservation species in Taiwan. Liugiu island is one of the few coral islands in Taiwan; there is a place there
that green turtles come ashore to lay eggs from May to October each year. About 90% of the coastal area
around Liuqgiu island is composed by coral reefs and rest is sandy beach. From 2011 to 2012, about 20 to 30
nest eggs have been found in the beach of Liugiu island. The average female turtle has 4 to 8 nests which
contain 81 to 100 eggs per nest. The spawning locations are throughout beaches in the islands (Pingtung
County Governmnent, 2014).

5.3.6 ENVIRONMENTAL PROTECTED AREAS AND SPECIES

To address the overuse of fisheries resource, launching of artificial reefs has been used worldwide for
rebuilding fishing grounds and enhancement of their environment. Artificial reefs can be diverted to
multifunctional developments as angling sites and marine tourism attractions. Also, artificial reefs launched in
reef protection zones form a barrier along the coast to protect fisheries’ resources from illegal trawl fishing and
thus safeguarding the environment of coastal habitats (Fisheries Agency, 2009). Liuqiu island has built five
artificial reefs and those surrounding areas are announced as no-fishing marine protected area by Fisheries
Agency. Pingtung County Government has established "Liugiu Fisheries Resource Conservation Area" in 2000
and announced that harvesting abalone, lobster, seaweed and agar is strictly prohibited 200 meters seaward
from the low tide (Fig. 5-8).

] 15

Figure 5-8: Protected areas around Liugiu Island

5.3.7 KEY FAUNA SPECIES

Table 5-1 shows the protection level of major fish species, sea birds, crustacean, marine mammals and reptiles
of Liugiu island based on IUCN Red List. The related laws in Taiwan are also listed in the table. In fish species,
Thunnus obesus is the Vulnerable (VU) species. Amongst sea birds, there are several species listed as Least
Concern (LC) in the IUCN list, and as level Il to lll protection respectively in the Wildlife Protection Act, Taiwan.
Chelonia mydas is listed in the highest level of protection based on IUCN and Taiwan laws, which is known as
Endangered Species.
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Table 5-1: Liugiu Island fauna species with special protection status in IUCN and Taiwanese Law

Scientific name Protection level
Fish fauna IUCN Red List’ Wildlife Conservation Act of Taiwan’
Thunnus alalunga NT No regulation
Thunnus obesus VU No regulation
Thunnus albacares NT No regulation
Xiphias gladius LC No regulation
Carcharhinus limbatus NT No regulation
Isurus oxyrinchus VU No regulation
Sea birds
Accipiter soloensis LC Il
Sterna albifrons LC Il
Sterna sumatrana LC ]
Lanius cristatus LC 1l
Crustacean
Birgus latro DD |

Marine mammals

Stenella coeruleoalba LC Il
Orcinus orca DD ]
Pseudorca crassidens DD Il
Feresa attenuata DD 1l
Peponocephala electra LC 1]
Reptiles
Chelonia mydas EN |

Source: Search and re-arrangement from Biodiversity Research Center B, 2014.

1 C: Least Concern; NT: Near Threatened; VU: Vulnerable; EN: Endangered; CR: Critically Endangered; EW: Extinct in the
Wild; EX: Extinct

2] Endangered Species ; Il: Rare and Valuable Species ; lll: Other Conservation - Deserving Wildlife

5.3.8 INTRODUCED MARINE SPECIES

In Liugiu island, there are 109 introduced species, of which 30 species are invasive species. The white lead tree,
Leucaena leucocephala, is one of the most serious invasion species among all. Among marine species, only
Saron marmoratus is recorded as introduced species which is used as aquarium species frequently.
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5.3.9 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

Liugiu island is known as one of the major tourism sites in south of Taiwan (Fig. 5-9). The island is famous for its
limestone rocks, caves, marine resources and endless sea views. Most visitors take a long day-trip from
Kaohsiung or stay overnight. There are plenty of hotels, restaurants and a seaside camping in the area. The
number of tourists has grown significantly in the past few years.

The major marine transport is a ferry from Donggang Port to Liugiu island. There are two types of ferries in
Donggang Port. Privately operated ferries usually arrive to Baisha Port and the distance is about 8 nautical
miles (about 15 km). Publicly operated ferries usually arrive to Dafa Port and the distance is about 8.9 nautical
miles (approximately 16.6 km).

Baisha Port, which is situated near the beautiful ChungAu beach, is the main port for tourists to get in or out of
Liugiu. Visitor Information Center at the port provides tourists with ferry service as well as with tour boat and
glass bottom boat services. In addition, Baisa Port is the best place to enjoy a fascinating night view in summer.
Dafu Port is situated southeast of Liugiu. As the main docking area for many deep-sea fishing boats, Dafu Port
has a typical feature of fishery industry. A publicly operated ferry has 10 departures daily between Dafu Port
and the main island. There are several attractions of Liugiu Island (see Fig. 5-10); the description of them
follows below.

Tidal area is one of the major attractions for watching fish around coral reefs, sea cucumbers, sea urchins,
starfish, hermit crabs and various fiddler crabs. The best places to observe the tidal areas of Liugiu are
Duozaiping, which is located between Camping Area and Sanfu Ecological Path. Swimming, snorkeling, boating,
diving, etc. are the popular water activities in the island. Baishawei, located on the southeastern shore of the
island, has clear water and is suitable for exploring the underwater environment by glass bottom boat.
Distinctive rocks, caves compose unique landscape, and attract visitors. Vase Rock is one of the most famous
tourist attractions, and is often the first destination for visitors. It was formed by the rising of the coastal coral
reefs.

Fishing is the major business in Liugiu island and faith is very important to the local fishermen. Therefore, there
are the religious places and temples in the island. Biyun Temple is one of the famous temples, which situated
on the top of the hill at Daliaozhuang between Shangfu Village and Dafu Village. As it is said that Buddha of the
Biyun Temple would satisfy people’s praying, the temple attracts many worshippers.
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Figure 5-9: Monthly number of tourists in Liugiu island in
2009 to 2013
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Figure 5-10: Tourist attractions in the Liugiu Island (image reference: http://liugiu.pthg.gov.tw/)

Every year, the warm Black Tide becomes divided up into two currents flowing along both sides of the island. In
addition, the water around the island is clean. Therefore, it is very suitable for net-cage fish farming. For years,
the islanders have been keeping grouper, cobia and greater amberjack with net-cage fish farming and
exporting harvests to Japan. Since it is different from the traditional fish farming, the fish farm becomes a big
tourist attraction on the island.

In Liugiu island, all water and electricity supply is transmitted from the main island of Taiwan. There are six
submarine cables between the main island of Taiwan and Liugiu island, including water pipes, electricity wires
and optical fiber.
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6 IMPACT ASSESSMENT
6.1 SCOPE

This chapter deals with the assessment of potential environmental impacts resulting from the TROPOS
platforms and associated activities, and the methodology used to carry out this assessment. Impacts that may
arise during any of the phases of the project, the construction, operational and decommissioning phases, are
considered. As the TROPOS scenarios, so far, are still in a design stage, and since there are no similar existing
multi-use offshore installations that can be used as an example, the approach used to assess the environmental
impact of the TROPOS scenarios is based on state-of-the-art knowledge and experience, using the knowledge
gathered from different single-use platforms or comparable installations if possible. Anyway, this
Environmental impact assessment (EIA) will provide the guideline for future real EIAs when the platforms are
going to be built. The first step towards impact assessment was the definition of the scope (so-called scoping)
based on an extensive literature survey. This part was completed in deliverable D6.1. Though socio-economic
aspects are usually part of ElAs, they are not particularly considered here as they are discussed in other
deliverables, mainly of D6.4. Here, the focus is on the environmental aspects.

The base for this EIA is (i) platform design specifications, as provided in deliverables of WP3 and WP4, and (ii)
the detailed description of the environments where the platforms are supposed to be built (see chapter 5
above). These two variables are essential to evaluate potential impacts of the TROPOS scenarios (see chapter 4
above). The EIA methodology used here firstly involved the identification and definition of potential “stressors”
and “receptors”. The term “stressor” refers to features that may cause an adverse effect on the environment,
and the term “receptor” refers to elements of the ecosystem that may be affected or respond to an impact.
Then, the nature and type of each impact are identified. For each TROPOS module/satellite in the three
scenarios, the potential environmental impacts (activity, stressors, receptors, nature and type of impact) are
analysed. Subsequently, the significance of each impact is estimated. This methodology gives a valuable
overview on the major stressors and most significant impacts for each scenario, thereby providing the
opportunity to adapt the platform design and to develop appropriate mitigation strategies to reduce or avoid
negative impacts and cumulative effects.

Beside the EIAs and mitigation options, the development of an appropriate monitoring strategy for these multi-
use offshore installations is an essential element of the TROPOS project (see D6.3). The monitoring will focus
on stressors and receptors identified in the scope of this impact assessment, and will include baseline studies,
and monitoring during construction, operational and decommissioning phases. The monitoring will significantly
improve knowledge on the impacts of multi-use offshore facilities on the environment and the efficiency of
applied mitigation strategies.

Parts of the methodology used to assess the environmental impacts of the TROPOS platforms were adopted
from the methodology used in the Prelude FLNG Project (Prelude 2009).
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6.2  IMPACT ASSESSMENT METHODOLOGY
6.2.1RECEPTORS CONSIDERED

For the evaluation of the potential environmental impact of the different components of the TROPOS scenarios
(see Chapter 4) in the particular environments (see Chapter 5), different receptors were considered (Table 6-1).
The term “receptor” refers to elements of the ecosystem that may be affected or respond to an impact. The
elements considered involve receptors from the abiotic, biotic as well as the socio-economic environment.

Table 6-1: Receptors considered in the EIA

Environment Receptor Acronym
Air Quality (including climate) AQ
Water Quality wQ
Water Temperature WT

Abiotic
Sediment Dynamics SD
Sediment Quality SQ
Landscape/Seascape L/S
Microorganisms MiI
Benthic Fauna & Flora BFF
Pelagic Fauna & Flora PFF

Biotic Fish & Turtles FT
Birds & Bats BB
Marine Mammals MM
Humans H

6.2.2STRESSORS CONSIDERED
The stressors considered in the assessment of the EIA of the platform components and scenarios include:
e Physical impacts.
e Shading.
e Light reflections.
e Artificial lighting.
e Heat energy.
e Electromagnetic fields.
e Noise and vibration.
e Solid and liquid wastes (organic and inorganic).
e Harmful substances and materials.
e Emissions to atmosphere.

e Risk of accidents and unplanned events.
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e Introduction of alien species.
e Escape of fish.

e Attraction of wild animals.

e Consumption of energy.

e Consumption of freshwater.
e Consumption of goods.

Details on these stressors are given below.

6.2.2.1 Physical impacts

Impact may arise from the installation and presence of physical features, such as a mooring or ships/vessels,
and also from the platform structure with associated installations. The most straightforward effect is the risk of
collisions, e.g. the collision of whales, fish and turtles with ships or moving underwater and surface structures,
or the collision of birds and bats with physical structures above the water. In particular, for offshore wind
turbine installations increased collision risk was observed for migratory birds (Vanermen et al. 2013). However,
collision risk seems to be species specific, as some species apparently avoid offshore structures.

Below the water surface, the impact of physical installations is diverse. The acute introduction of physical
structures directly to the sea floor may affect sediment quality and the benthic in- and epifauna close to the
structure, (i) due to direct forces (sediment scouring), and (ii) due to changes in sediment dynamics following
changes in currents patterns (e.g. Schroeder et al. 2013, Wilding 2014). However, in soft-bottom habitats the
introduced installations represent new artificial hard substrates, in the long term, and may provide settling
ground and new habitat for benthic invertebrates (artificial reef effect; e.g. bivalves, ascidians, etc.; Krone et al.
2013a,b). Installations in the sea may also function as fish aggregation devices. In the shaded area below
offshore structures such as platforms, often large aggregations of fish are found, using the structures as shelter
and feeding ground (e.g. Reubens et al. 2011, 2013), and maybe even as a nursery ground. Physical structures
thus may support local species diversity and recovery of exploited fish stocks (Reubens et al. 2011, 2013).

Depending on oceanographic features of the area, turbulence, stratification and vertical mixing of water
masses (by wind and wave action) may be locally hampered by installations covering a larger area of the water
surface. Alterations in mixing and stratification, again, may affect the vertical movement and aggregation
pattern of the pelagic flora and fauna, and their predators.

6.2.2.2 Shading

As algae depend on natural light for photosynthesis, shading or shadowing of water surfaces by installations
may particularly affect microalgae and macroalgae production in the shaded area. Also, light might trigger
vertical migration of zooplankton and their predators might be affected (for details, see 6.2.2.4 below), as well
as aggregation of fish. The strength of these effects depends on the spatial and temporal dimension of shading,
and on oceanographic features in the area, i.e. currents moving the water masses horizontally.

6.2.2.3 Light reflection

Onshore, in terrestrial habitats, light reflections from objects such as solar panels are mistaken for the
reflecting water surface of lakes by water birds and insects. However, offshore, surrounded by the reflecting
ocean’s surface, such a mistake is unlikely to happen and even if it did, the effect would be negligible
(compared to the effect onshore). Whether or not seabirds may suffer from blinding by the light reflection
from the panels is unknown so far, but it should be monitored. As the platforms will be far enough offshore,
coastal residents should not be disturbed by the reflections.
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6.2.2.4 Artificial lighting

Many processes and cycles in marine (and terrestrial) ecosystems are driven, triggered or regulated by natural
light and the periodic day/night cycle, e.g. phytoplankton production (photosynthesis), daily vertical (feeding)
migration of zooplankton and fish, and migration, spawning and development of invertebrates of fish, and
reptiles. Artificial lighting alters the natural light regimes in ecosystems. The so-called “photopollution” or
“ecological light pollution” (Longcore & Rich 2004) may hamper, alter, or disrupt the natural biological
processes, cycles and interactions. In marine ecosystems, the light pollution is usually less compared to
terrestrial systems (due to city lighting); therefore, the effect of a single artificial light source offshore may be
even stronger. Ecosystems in the tropical regions, where daily cycles are more or less constant year-round,
might be more sensitive to light pollution than ecosystems in temperate and polar and sub-polar regions where
daily cycles are naturally fluctuating over the year.

The responses to lighting will differ between species and may include disorientation, attraction, or repulsion.
Artificial lighting may disrupt trophic interactions among species, thereby affecting the entire community. It
may alter the diel vertical migration behaviour of zooplankton (Moore et al. 2000), and the foraging behaviour
of bats, birds, fish and mammals (as reviewed in Longcore & Rich 2004). Moreover, an increased accumulation
of artificial light sources may cause fatal disorientation, resulting in increased mortality of nocturnally migrating
birds (reviewed in Witherington 1997) and disruption of turtle hatchlings’ sea-finding behaviour (Berry et al.
2013, Bourgeois et al. 2009). The potential ecological impact of artificial lighting should not be ignored.

6.2.2.5 Heat energy

Heat energy may be produced offshore and enter the marine habitats in different ways, e.g. by ejecting warm
water into a colder one, or emitted by undersea cables. Marine invertebrates, fish and reptiles (turtles) are all
poikilothermal organisms, i.e. body temperature and physiological functions are determined by the
temperature of the surrounding water masses. Every organism not capable of regulating its body temperature
has an optimum habitat temperature, at which physiological performance is best. A particular range of
temperature below and above this optimum is usually tolerated, even though performance (i.e. growth,
reproduction, etc.) is below the optimum. When the so-called critical temperature limit is reached or even
exceeded, individuals or populations are threatened by death (e.g. Pértner 2010 and references therein). The
same holds true for performance and production of macroalgae and phytoplankton. The natural distribution of
species usually reflects their preferences, i.e. species occur in areas where water temperature is in the
optimum range or close to it. Changes in water temperature therefore may significantly affect individuals’
performance, growth, production, and survival. Changes in local habitat temperature may alter species
distribution and the composition of local the living community. As for lighting and shading, temporal and
spatial dimension of the introduction of heat energy determine the strength and significance of this impact as
well as the amount. For sensitive species with a narrow thermal tolerance range even acute small-scale
introduction of water exceeding the critical temperature might be extremely harmful.

Heat energy may affect organisms not only directly, but also indirectly. Water temperature determines sea
water density, and sea water density is a major factor driving water column stratification. Changes in water
temperature of introduction of heat energy may result in vertical shifts of the thermocline, thereby affecting
distribution and performance of less mobile species aggregating in particular strata.

Alterations in water temperature in the long run have a potential to significantly change the local living
community and the food web structure by altering/disrupting trophic interactions among species. The
production or introduction of heat energy by offshore installations poses a threat to marine organisms. Birds
(and bats) may also be injured by heat produced from solar panels when they are landing or resting on the
structures.
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6.2.2.6 Electromagnetic fields

When energy is produced offshore, many cables are involved in transmitting electrical energy (e.g. among
installations, array to transformer, transformer to shore, etc.). The electrical currents transmitted in undersea
cables induce electromagnetic fields, and these fields may affect marine organisms (Ohman et al. 2007,
Boehlert & Gill 2010). In particular, magneto-sensitive and electro-sensitive species, such as many fish and
whales, often use electromagnetic fields for spatial location, large-scale orientation, feeding and mate finding;
these activities may be adversely affected by electromagnetic fields (Boehlert & Gill 2010). Human-made
electromagnetic fields are, among other factors, suspected for being a major cause for stranding of cetaceans.
Though little is known about the long-term effect of electromagnetic fields on marine organisms so far, the
potential impact of this parameter needs to be considered.

6.2.2.7 Noise and vibrations

Noise and vibrations are generated offshore, both above and under the water, by e.g. construction activities,
moving wind rotors, ships traffic, and underwater installations. Acoustic signals can travel long distances
underwater (longer than in air). As sound is a mean of communication, navigation, orientation and
echolocation in vertebrates, marine mammals are sensitive to noise pollution. Noise may affect animal
behaviour and disrupt social interactions; it may damage hearing, and is, as electromagnetic fields, suspected
for being a cause for whale strandings (Bradley et al. 2008, Southall et al. 2007, Haelters et al. 2012). Potential
effects of human-generated underwater noise on fish range from behavioural changes and (temporal) hearing
loss to immediate death. However, empirical data of the impact of noise on fish is extremely scarce, so this
should be monitored to verify potential effects (Popper & Hastings 2009a,b).

6.2.2.8 Solid and liquid wastes

Solid wastes produced on offshore installations such as the TROPOS scenarios involve (1) general waste, such
as paper, plastic, metal, packaging material, and organic waste; (2) scenario specific wastes, such as nets and
ropes and waste from fish processing; and (3) hazardous wastes, such as batteries or oil-contaminated material
(for hazardous waste see 6.2.2.9). When solid waste is disposed into the environment animal may be hurt by
ingestion of waste, or entanglement in plastic debris, nets and ropes. Even the release of organic waste may
affect the environment by attracting scavengers, altering food web relationships and water quality. The
incineration of inorganic solid wastes will contribute to the emissions to the atmosphere (see 6.2.2.10).

Liquid wastes include (1) grey water (generated from wash hand basins, showers, baths, discharge from
laundry, dishwasher, kitchen, etc.), which usually can be recycled/reused on-site, e.g. toilet flushing; (2) black
water (wastewater containing faecal material and urine), which may contain pathogens and medical residues
and thus does not suit for being reused; and (3) the desalination brine (or high-salinity seawater) from
desalination units. The release of grey water into the environment is not desirable, but it is not an issue of a
major concern. The accidental release of black water, in contrast, may significantly affect water quality and
flora & fauna, due to the contamination with pathogens and nutrients. The production of freshwater in
desalination units result in the discharge of seawater with an increased salinity (desalination brine). If the salt
concentration in the brine is not too high, the impact of the discharge on the environment should be negligible.
However, if the concentration is high (compared to natural sea water salinity) and/or the amount of released
brine is very high, negative impacts, particularly on phyto- and zooplankton, are to be expected.

6.2.2.9 Harmful substances and materials

There are multitude substances and materials that may harm the marine flora and fauna, e.g. oil and oil
contaminated material (oily waste, oil filters), antifouling paint and other chemical pollutants, pharmaceuticals,
and hazardous waste such as batteries.

In the case of oil pollution, diesel oil from fishing boats, tourist boats and maintenance vessels is considered
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less harmful compared to bunker oil, because diesel oil evaporates to a relatively high degree (even more at
warmer air and water temperature). The “worst case scenario” is the pollution from collision with an oil tanker,
due to the low evaporation rate of bunker oil and its destructive impact. Lubricating or hydraulic oil leaking
from installations, such as wind turbines, as well as leakage of diesel oil from substations has to be avoided, but
it is usually not an issue of a major concern, due to the limited amount of oil and/or the high evaporation rate
of diesel oil. As most oil types float, therefore, organisms swimming or floating at the sea surface, such as
seabirds, seals, sea otters, fish, turtles, cetaceans, but also plankton, fish eggs and larvae are affected by oil
spills. Organisms are harmed by oil through physical contact, ingestion, inhalation and absorption. Organisms
may be directly affected and poisoned by toxic oil. Feather and fur of birds and mammals stick together when
coming in contact with oil, making the organisms loose the protective function of their skin. By contaminating
plankton oil enters the food web and may poison consumers. When washed ashore, oil may contaminate entire
beaches. In some cases, the long-term effects of oil spills are still evident after decades (Kingston 2002).

Batteries, oil contaminated materials, pharmaceutical, and various chemical pollutants may affect water quality
and organisms; they may for example inhibit phytoplankton photosynthesis and growth (Walsh 1978). All these
substances have to be appropriately disposed of to avoid harm of the environment.

Antifouling paint is commonly used on submerged structures, such as ships’ hulls or platform piles, to prevent
the surfaces from being heavily colonised by marine organisms such as barnacles, mussels and algae
(biofouling). Historically, the main ingredients in biocidal antifouling coatings were copper or tributylin (TBT),
the latter one was banned for recreational boat use in 1987 due to its detrimental effects on the environment.
Since then, the majority of antifouling paints are copper based, with the main biocide being cuprous oxide, and
some organic biocides also added. Cuprous oxide is toxic and stops biofouling. The biocides are controlled
under the Biocidal Products Directive (98/8/EC). Biofouling components such as copper can accumulate along
the food chain when concentrations are high, resulting in damage of target species as well as non-target
species. However, more research is needed to verify the impact of antifouling paint ingredients on marine life.

6.2.2.10 Emissions to atmosphere

Though the majority of the energy demand of the TROPOS platform scenarios is supposed to be covered by
renewable energies, diesel generators are installed for security reasons as a backup source and to supply
power for particular systems which cannot be supplied by renewable energy only (see D3.2). Emissions to the
atmosphere are also produced by the ship engines of maintenance vessels and shuttle boats. Diesel exhaust is
a complex mixture of gases and fine particles; diesel emissions include fine particulate matter (PM), carbon
monoxide and dioxide (CO, CO,), nitrogen and sulfur oxides (NO,, SO,), hydrocarbons (HC), and volatile organic
compounds (VOCs). These emissions strongly affect air quality by adding to greenhouse gases and ozone
formation, thereby also affecting human health (e.g. Goldsworthy 2010, Goldsworthy & Galbally 2011) and
contributing to climate change and global warming. Similar emissions are generated when burning solid waste.
Some of these emissions to the air may be reduced by exhaust scrubbing.

6.2.2.11 Risk of accidents and unplanned events

An increase in offshore activities and ships traffic goes along with an increased risk of accidents and unplanned
events. Potential accidents involve ship collisions, as well as collisions between ships and offshore structure
and installations. The consequences of such collisions depend on many things, e.g. the type of ship (tanker or
tourist boat), cargo, the type of offshore installation, degree of damage, local environment (currents, water
depth, fauna and flora), weather conditions, etc. Potential effects of such accidents on the environment include
the pollution of water by spills of oil, chemicals and/or hazardous substances which directly affect water quality
and indirectly the marine flora and fauna. Accidents and unplanned events may also occur on board of offshore
platforms, resulting in the release of hazardous substances, or alterations of the natural environment. To
prevent or reduce the risk of accidents and unplanned events, and to minimise their detrimental impact, an
effective risk and emergency management is needed.
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6.2.2.12 Introduction of alien species

Biological invasions due to the spread of species by ships is a global problem, in particular, in the light of
increasing trade and transport at sea worldwide. However, there are some invasion hotspots and specific
countries act as a gateway to invasions (Seebens et al. 2013, Nunes et al. 2014). Alien species are introduced in
ships’ ballast water or on ships’ hulls (biofouling) and may threaten the native living community. Most invaders
fail to establish, either because they do not survive the transit in dark and dirty ballast tanks, or due to
unfavourable conditions at the place of release. However, there are successful marine invaders, including
seaweed (Lowe et al. 2000), gelatinous zooplankton (Shiganova 1998), molluscs (Probst 2013), and crabs
(Grosholz et al. 2000). Invasive alien species may significantly affect habitat structure, native community
composition, local biodiversity, food web structure, and ecosystem services.

6.2.2.13 Escape of fish

During normal operation of the fish aquaculture, and particularly during stocking of fry and harvesting of
market-size fish, individuals may accidentally escape from the fish cages due to severe weather, equipment
failure or human error. Depending on the number of escaped individuals, their habitat preferences and
reproduction cycle, individuals may reproduce and compete with natural fish populations. Escaped animals
may introduce pathogens, medicines, diseases and parasites into the ecosystem which affect native
communities. Local species should be used in open ocean aquaculture, as most severe impacts are expected
associated with escapes of non-native species. However, natural communities and habitats are also threatened
by escapes of local species, as the offspring may differ in behaviour or genetically when the cultured species
reproduces in captivity.

6.2.2.14 Attraction of wild animals

Different kind of species of a native community may be attracted by offshore installations and aggregate close
to the structures. Some species may be attracted by lighting or by the presence of humans, others by
aquaculture, i.e. cultured individuals and their food, residuals and excrements. The offshore facilities may,
hence, cause a change in animals’ natural behaviour. Depending on the species attracted and the density of
aggregations, trophic interactions may be disrupted or altered, and composition of local community may
change.

6.2.2.15 Consumption of energy

Most activities and processes associated with daily operations of the TROPOS scenarios will require energy. The
higher the energy consumption, the higher is the demand, and the risk that the demand cannot be fully met by
renewable energy will be also higher. Accordingly, energy should be used with care and saved wherever
possible, to keep overall energy consumption at the lowest possible level.

6.2.2.16 Consumption of freshwater

Freshwater will be consumed in all TROPOS scenarios; it will be required for direct consumption, in the kitchen,
showers, for cleaning, etc. There is no need to import freshwater from the shore, as the TROPOS concept
includes desalination units to produce freshwater from seawater. However, as the desalination units (i)
consume energy and (ii) the release of the desalination brine may harm organisms (see above), it is important
not to waste any freshwater, and to recycle/reuse water wherever possible.

6.2.2.17 Consumption of goods

Several kinds of goods are consumed by human beings and/or by their activities. The consumption of goods per
se does not necessarily adversely affect the environment, but the production of the consumed goods is often
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based on the use natural resources, so goods should always be used with care. Moreover, most goods come
with a package, or the good is a packaging material (e.g. for the packaging of fish in the fish procession unit),
and packaging materials include paper, wood, plastic, metal, etc. Ecological, recyclable material should always
be preferred whenever possible.

6.2.3 NATURE AND TYPE OF IMPACT

The term “impact” does not necessarily always refer to a negative effect. An impact can be of positive or
negative nature, and it can be direct or indirect (secondary) and/or cumulative. Nature and type of impact are
defined as follows:

e Negative impact — an adverse, detrimental effect causing significant changes from baseline conditions.
e Positive impact — a favorable effect that represents an improvement of baseline conditions.

e Direct impact — an impact resulting from direct interaction between activity/stressor and receptor.

e Indirect impact —an impact resulting from another (direct) effect of an activity.

e Cumulative impact — several impacts, often caused by different activities/stressors, affecting the same
receptor in combination.

6.2.4 IMPACT SIGNIFICANCE

Impact significance is estimated to evaluate the strength of a particular effect (positive and negative), following
the PRELUDE approach. Impact significance is determined by impact likelihood and impact magnitude. Impact
magnitude, is a function of impact duration, frequency and extent. The sensitivity of a particular receptor is
also taken into account to evaluate impact magnitude.

Frequency
Duration l Extent

Impact
Likelihood

Impact
Magnitude

Impact
Significance

Sensitivity of
Environment / Receptor

Figure 6-1: Determination of impact significance

The assessment of impact significance identifies the most important and most detrimental impacts which need
to be particularly considered in terms of mitigation, monitoring and management.

6.2.4.1 Sensitivity of receptor/environment

The sensitivity of a particular receptor or environment is an important point to consider when estimating the
consequences of impacts, and sensitivity may differ significantly among different ecosystems/habitats (e.g.
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coral reef vs. sand bottom communities). Following the PRELUDE approach, it is distinguished between low,
medium and high sensitivity:

Low:
e Abundant environment, common species, broad distribution.
e Robust, proven to be adaptable to changing environments.
e Valuable but not unique.
Medium:
e Range and abundance of ecosystem/species restricted to a limited number of areas.
e Under some pressure, slow but existing adaptability to changing environment.
e Locally and regionally valued as important species/environment.
High:
e Rare or unique species/environment, species listed in IUCN red list of threatened species.

e Under significant pressure, low/very low adaptability to environmental change, likely to be
irreversibly damaged.

e Globally valued as an important species/environment.

6.2.4.2 Impact Magnitude

Impact magnitude is a function of impact duration, frequency and extent (see Figure 6-1). Impact duration and
frequency are relative parameters that depend on impact topic. The categories of the three variables are as
follows:

Impact duration:

Short.
Moderate.

Long.

Impact frequency:

Rare.
Occasional.

Regular.

Impact extent:

Local.
Regional.
National.
Global.

The evaluation of impact magnitude is following a qualitative (or at least semi-qualitative) approach. The above
described parameters (impact duration, frequency, extent and receptor sensitivity) all have to be considered
and judged carefully using all available information, to evaluate overall magnitude of a particular impact.

6.2.4.3 Impact likelihood

The likelihood or probability that a particular impact will occur is an important variable when estimating impact
significance. Impact likelihood range from unlikely to possible, probable or certain. These four categories are
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defined as follows:

Unlikely:
.

Possible:
.
.

Probable:
.

Certain:

Improbable or unusual, not expected to occur.

May occur, but not frequently.

E.g. unplanned events and unusual planned events.

Likely to occur.

“The Ocean of Tomorrow”

Typical and expected impacts during construction, operational and decommissioning phases of

the project.

Inevitable, impacts that will definitely occurs.

6.2.4.4 Assessment of Impact Significance

When the variables to determine impact magnitude (duration, frequency, extent) and likelihood are defined,
impact significance can be estimated using the matrix given in Table 6-2. Impact significance ranges from
minor, to moderate, major or critical. Negative impacts classified as being major and critical, will need to be
mitigated and/or particularly managed. Negative impacts classified as minor or moderate may be acceptable
depending on the sensitivity of the affected environment (see below, 6.2.4.4).

Table 6-2: Matrix for the assessment of impact significance (adopted from PRELUDE)

Likelihood
Impact Significance Assessment

Unlikely Possible Probable Certain
g Low Minor Minor Moderate Moderate
=]
';é; Medium Minor Moderate Moderate Major
0]
2 High Moderate Moderate Major _
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6.3  DETAILS FOR SELECTED TROPOS CASE STUDY ELEMENTS

Environmental impacts are assessed and summarised for the central unit, the modules and the satellites of the
TROPOS platform concepts. In each case, three different phases are taken into account: the construction, the
operational and the decommissioning phases. As vessel traffic is a common feature for all 3 scenarios, and so is
part of all module and satellite operation and maintenance, the impact of ships traffic is assessed once for all.
For the assessment, all receptors and stressors described above are considered, and impact nature is
determined. Tables summarising the impacts of each element, as described below, are in the ANNEX, Chapter
11-2.

6.3.1 VESSEL TRAFFIC

Different kinds of vessels will be involved in several actions during all three phases; they are essential for
transport, supply, service, and maintenance of the offshore installations. As vessel traffic is a common feature
for all three TROPOS scenarios, and is part of all module and satellite operation and maintenance, the impact of
vessel traffic is assessed once for all. The general impact of vessel traffic is always the same; therefore, the
three phases (construction, operation, decommission) are not distinguished in the summary table (see ANNEX,
Table 11-1), but will be considered in the assessment of impact significance.

Increase in vessel traffic goes along with an increased risk of accidents and collisions, both, between different
ships and between ships and other offshore structures or animals. The presence of many ships may also
negatively affect the seascape, and noise and vibrations caused by ships’ machines will disturb not only animals
but also humans.

Pollution by solid and liquid wastes (sewage), as well as contamination by harmful substances such as oil, oily
waste or leakage of anti-fouling paint may affect water and sediment quality and harm organisms directly or
indirectly. Emissions from the ships’ machines pollute the air and contribute to anthropogenic climate change.

Exotic species may be introduced via the ships’ ballast water of bio-fouling on the ship’s hull. Invasive species
may significantly harm native communities and interactions (see 6.2.2.12 above). The higher the amount of
vessels and traffic, the higher is the risk of successful invasion.

6.3.2 CENTRAL UNIT

According to the EIA methodology to identify the potential risks, the stressors affecting the Central Unit have
been identified within three stages of the entire life cycle: the installation phase, operational phase and
decommissioning phase (see ANNEX, Table 11-2).

Installation of the Central Unit requires both positioning and mooring installation activities, that need some
specific equipment with the subsequent risks associated of accidents and unplanned events such as possible
spillage of petroleum and other harmful substances. In a case of occurrence of these unplanned events apart
from the negative impact on water and sediments quality, the potential receptors of the damage would all be
the biotic components of marine flora and fauna. Definition of protocols for quick treatment of pollutants
should be considered in case this occurs. Nevertheless, a careful design and plan of the installation activities
would be the best prevention, trying to reduce to the minimum the installation machinery required and the
time span for installation maneuvers by selecting the correct weather window and ensuring that the
equipment remains in optimum working conditions.

The presence of the equipment would have an impact as well by hindering migration birds’ routes. A good
practice to prevent collisions is to use adequate signals and indications. Also, the use of machinery might cause
air emissions to the atmosphere due to fuel consumption and noise generation that might disturb fish, birds
and mammals.

The submerged part of the machinery required, such as the jack up’s legs or the action of mooring installing,
might affect the seabed causing temporary increases in sediment deposition, turbidity, smoothering of seabed
sediment/rock, fine sediment deposition. The main receptors affected by these actions may be benthic and
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pelagic habitat and communities. Again, a proper design would help minimising the impact, so careful selection
of landing sites would reduce noise and disturbance to a minimum, elasticated mooring risers and increase
time spacing between operations would allow for turbidity decrease.

The equipment needed for de-installation is similar to the installation one it is assumed to cause the same
impacts. In this phase, the impact caused by the part of the structure that is not removed in case it is not
feasible, should also be considered as well as the interaction and disturbance caused to marine mammals and
other marine habitats.

During the operational phase some other impacts have been identified covering, on the one hand, the
presence of the structure itself, and on the other hand the impacts derived from the activities developed in the
central unit.

The upper part of the structure may act as a barrier for migrating and foraging birds and the submerged part
acts as a barrier or disturbance for marine mammals that implies fragmentation and alteration of habitat.
Again, previous analysis of the placement of the structure would be a good practice to mitigate these effects,
but also performance of models involving flight lines and densities recorded during preliminary boat surveys
and study of the habitats of marine mammals would reduce the impacts.

The main platform operation activities would be the evacuation of accumulated water from bilge tanks and
ballasting process. Bilge water pumped from the engine may be contaminated with fuel and oil so it needs to
be passed through a bilge separator before being discharged to the sea. Ballast water might contain invasive
aquatic species that may survive and establish a reproductive population in the host environment and may
even become invasive out-competing native species and multiplying into pest proportions. It could be
prevented with bio-fouling treatment of ballast tanks.

In terms of platform consumptions, emissions of air pollutants from exhaust gases from engines include
sulphur oxides (SOy), nitrous oxides (NOy) and volatile organic compounds affect air quality and natural
environment.

Also desalination for the freshwater generation may be part of the CU’s daily activities. Salinity increase and
other chemical products release, such as surfactants and detergents, used in the desalination process triggers
chemical unbalance in microorganisms and flora habitat, changing species distribution. Mitigation measures for
this would be brine water dilution with seawater or cooling water or brine water harvesting.

Artificial lighting is another potential stressor that may cause photopollution that affects life cycle patterns of
local fauna, and alter daily vertical migration patterns, thereby disrupting trophic interactions.

Solid and liquid wastes are generated regarding accommodation for crew or staff but also as part of daily
operations on board. The potential risk associated waste from the CU is fecal bacterial contamination,
uncontrolled chemicals and turbidity increase affecting microfauna and benthic flora and fauna. Mitigation can
be done through dilution of releases with marine water, secondary treatments implementation for bacterial
decay and correct use of sanitation systems.

Another risk associated with daily operations could be incidents of fuel, oil and chemical pollution from storage
and sedimentation tanks or accidental release of sewage and solid waste and leachates (plastics and other
harmful elements) into the marine habitat that affect water and sediment quality and organisms.

6.3.3 MODULE LEISURE
Leisure 1 — Leisure Island, Gran Canaria

The marine environment is sensitive to external influences and represents a multifaceted compound of air,
water, fauna and flora which is vital for human welfare, health and climate environmental impacts for TROPOS
Leisure Platform have been considered for each module during operational phase (see ANNEX, Table 11-3):

e Module 1: Visitors center.

e Module 2: Food & Beverage.
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e Module 3: Accommodation.

e Module 4: Nautical Activities.

Visitors Center

The main educational & research activities that may be affected (lchthyofauna, Mammals & Birds
Observatories), focused on the exploitation of environmental resources of the area, are as follows:

e Fauna (fish, turtles, birds, and marine mammals) will be affected by physical disturbance due to
visitors’ ferry traffic.

e Animals and humans affected by noise and vibrations from machinery and equipment or different
areas.

e Sea, due to emission of pollution to water (fuel from motors, lubricant oils, welding remains, etc.).
e Emission of pollution to air (CO,, NOy, SO,, CO and dust).

e Artificial lighting. The light used for activities at night may affect the ecosystem, causing mainly
physical disturbance and disorientation to marine birds, plankton, fish and turtles during the night

e Impacts on mammals, mainly noise and physical disturbance, caused by platform visitors and ferries
transport. Referring to cetaceans’ behaviour, local experts consider a low impact magnitude (no
changes on whale watching local industry related to platform recreational activities).

o Noise disturbance. Around 1,200 visitors daily will require a level of comfort and convenience and
occupational noise levels on board will have to be reduced.

Some impacts are closely linked to the user’s behaviour and will have to be addressed through measures and
actions aimed at a better informing of the public.

Food & Beverage

Food & beverage services’ environmental footprint and excess usage and stressors related to this activity may
be:

e  Excessive consumption of energy and freshwater.
e  Emission of pollution to air from air conditioning and air extraction systems.
e Noise pollution from machinery and staff and clients during activity.

e Disorientation that may be caused to birds & mammals due to artificial lighting at night, considering
night leisure offer. Artificial lighting may also affect nocturnal migrations of plankton and fish, and may
also affect turtles.

Providing food and beverage services with environmental-friendly technologies and products will minimise the
environmental impact of these activities.

Accommodation

Considering the accommodation and facilities for crew and tourists, some environmental impacts cause the
following stressors:

e Consumption of energy, even if opting for energy efficient appliances, daily activity will generate
excessive heat and noise.

e  Emission of pollution to air from air extraction systems.
e Solid and liquid wastes generated.

e Disorientation of birds & mammals due to artificial lighting at night. Artificial lighting may also affect
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nocturnal migrations of plankton and fish, and may also affect turtles.
e The submerged part of the hotel might affect local fauna.

The hotel model business with infrastructure and services for high quality tourism will adopt some measures to
promote sustainable development (cleaner production, eco-tourism, etc.) during the operational phases of the
project.

Nautical Activities

The two nautical activities considered are diving and sailing, also the marina have been considered even when
pending design of the area doesn’t allow to review all impacts. “Clear blue” boating and diving installations
and equipment will combine emission-free technologies and the use of low emission products for nautical
industry in order to fully comply with the current EU legislation, limiting pollution to sea in this protected area
under the Natura 2000 framework.

Regarding the environmental impact of nautical activities, these are the risks:

e Sea might be polluted (fuel from motors, lubricant oils, welding remains paint or embedded
materials).

e Hydrocarbons as well as other oil residues might be released from recreational craft and private water
craft engines, caused by poor operation and maintenance of marine engines.

e Noise disturbances by recreational engines might be caused to the ecosystem and in particular to
animal life (fish, marine mammals, birds).

e Black water or sewage collected on board might be leaked.
e Grey water from all onboard aqueous washings and operations might be leaked.

e Litter and other waste generated onboard have to be disposed of at nearest ports since it can pollute
the sea.

e Physical damage might happen to the environment such as bad anchorage or wave generation.
e Depletion in fish stocks might happen from recreational fishing and angling.
e Introduction of non-indigenous species through long voyages might happen.

The review of the various environmental impacts will show that the nautical industry can efficiently limit some
of the risks through technological improvements. Also, protection of fauna from noise disturbances could be
achieved by limiting access and speed within specific areas which were identified as environmentally sensitive.

Leisure 2 — Green & Blue Concept, Liugiu Island

For leisure module (Taiwan), the main function is accommodation. The main environmental impact risks are
the discharge of sewage and the leak of heavy metals. The impact and mitigations opinions are listed in the
ANNEX, Table 11-4.

There already exists a variety of water activities in Liugiu island and the proposed site of platform is close to the
island. The high-end hotel will be provided for the leisure module in Taiwan, and other water activities will
retain in Liugiu island.

Considering the construction phase of the hotel, some environmental impacts may arise, such as:
e Impact on fauna (fish, turtles, birds, bats and marine mammals).
e Noise and vibrations from building machinery and related behaviors may affect animals and humans
e  Emission of pollution to air (CO,, NOy, SO,, CO and dust).

e Emission of pollution to water (fuel from motors, lubricant oils, welding remains, batteries, dissolvent
and paint remains).
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Impact on mammals and birds is mainly noise and physical disturbance, which is caused by the construction
activities. The impact may extend during the entire construction phase, and it might end once the construction
has finished. Vessels and machinery during the construction may generate air and water pollution. Moreover,
dangerous residues may be released into water such as lubricants, welding and paint remains from panels
structure, dissolvent, etc. These emissions are a negative, direct, accumulative impact with reversible, short
duration and mitigable characteristic.

Considering the operational phase, several environmental impacts may arise, such as:
e Impact on fauna (fish, turtles, birds, bats and marine mammals).
0 Artificial lighting: The light of hotel in the night may affect the ecosystem.
e Emission of pollution to water (sewage from living use and fuel from motors and lubricant oils).

The light disturbing may cause physical disturbance and disorientation during the night. This can cause a
negative environmental impact during maintenance. The machinery fuel and oils leaks may affect the water
quality. These emissions have negative impacts to the surrounding habitats. Sewage discharged may influence
the marine environment. Even though sewage will be treated by the treatment system before being
discharged, it may still enhance the concentration of organic nutrients and vary the marine ecosystem. This
impact is cumulative, and can be considered as a moderate impact.

During the decommissioning phase, some environmental impacts may arise such as:
e Impact on fauna (fish, turtles, birds, bats and marine mammals):

0 Noise and vibrations from demolition machinery and related activities may affect the
ecosystem.

e  Emission of pollution to air (CO2, NOX, SO2, CO and dust).

e  Emission of pollution to water (fuel from motors, lubricant oils, welding remains, batteries, dissolvent
and paint remains).

The decommissioning phase is similar to the construction phase. Impacts on mammals and birds are mainly
caused by the machinery, during decommissioning. These machinery operations may generate noise pollution
and physical disturbance, cause air pollution from the exhaust system and water pollution from leak oils and
fuels. This is considered as a negative, direct and accumulative impact.

6.3.4 MODULE AQUACULTURE

The impacts related to the aquaculture module onboard the CU are summarised in the ANNEX, Table 11-5. The
main stressors arising from the aquaculture activities in the module are those related to the release of solid
and liquid waste and harmful substances and materials. The accidental release of cleaning chemicals and other
products used in the production of fish and algae products can affect the water quality and the wild fauna
throughout the food web. The effects of these products vary depending on the composition and the properties
of the agent. As all the water used for processing (including ice) is generated by desalisation, no precious
freshwater from ashore is wasted.

The environmental impact of the activities in the module is reduced due to the desalinisation of the water that
allows the sustainable generation of fish and algae products.

6.3.5 MODULE PV PLANT

Environmental impact of producing renewable energy is very low compared to other energy sources, especially
in terms of air and water contamination. By replacing traditional unsustainable energy generation, renewable
energy contributes to reduction of gas emissions responsible for the greenhouse effect and acid rain.

Photovoltaic (PV) Solar Energy generation is the most environmentally-friendly production of energy up to date
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(see ANNEX Table 11-6). PV systems do not cause gas emissions, noise or vibration and their visual impact is
reduced due to adaptation to the morphology of any place or building where they are installed. Also, the
panels generate energy close to the consumption points which avoids energy transport losses.

However, PV impacts cannot be considered non-existent. Most of the impacts are the noise and pollution
emitted by machinery involved during the manufacturing of the panels and their installation, operation and
maintenance, and decommissioning. Also, light reflection may blind birds and navigation vessels when sun is in
low positions.

During the construction phase some environmental impacts may arise such as:
e Impact on fauna (mammals and birds):
0 Noise: from installation vessels, on board machinery, etc.
0 Physical disturbance: vessels navigation.

e Emission of pollution to air (CO,, NOy, SO,, CO) and to water (fuel from motors, lubricant oils, welding
remains, batteries, dissolvent and paint remains).

e Visual impact due to panels’ structure and light reflection.

Construction of the PV plant does not affect the environment around the platform since it is carried out
onshore and just adjusted to the platform deck. Therefore, the construction impact of the PV plant itself is
considered to be minor. The impact on mammals and birds mainly comes from the noise and the physical
disturbance caused by the vessels carrying out the assembly of the panels on the platform; machinery onboard
might also disturb the surrounding fauna. These impacts are present during the construction phase but will
cease once the PV plant installation has finished. Some impact will continue due to other platform activities
such as staff transportation, maintenance, etc.

The PV plant does not have a risk of fuel spilling which means that there is no special handling of panels
required apart from avoiding breaking them. However, vessels and machinery involved in the installation of the
plant emit pollution into the air and water through the exhaust of their combustion motors. Moreover, harmful
residues such as lubricants, welding and paint remains from panels structure, dissolvent, etc. may be released
into the water. Such pollution causes a direct negative impact on the environment; however, with careful
handling and appropriate management such pollution can be avoided. The visual impact of the PV structure
can be considered moderate during its construction; however, because the structure will be installed co-planar
with the sea, the visual impact will disappear after the construction. The light blinding during the installation
may cause considerable impact on personnel involved in the installation and on birds in the surrounding area.
This impact may cause physical disturbance but since the duration of the reflection during installation is short
the amount of reflection is comparatively low (5% of incident light to panels is reflected).

For the Green & Blue Platform concept, there is another activity that can be involved in the PV plant
construction which is the subsea cable installation. This export cable will be used by all the systems installed on
the satellite modules (wind, PV panels, aquaculture, algae production). Subsea cable installation comprises of a
set of activities such as trenching the seabed, laying the cable, burying it and connecting tails. Seabed
preparation and trenching/ploughing have a direct effect to the habitat living on the seafloor but can be
mitigated by adding artificial components to re-establish the habitat. The cable must be buried at least 2
meters deep to avoid effects of the electromagnetic field generated.

During the operational phase of the PV plant, not only impacts arising from operation of the PV plant but also
impacts due to maintenance activities need to be taken into account. The stressors identified within this phase
are the following:

e Impact on habitat:
0 Noise: from maintenance vessels and operations, and platform personnel.
0 Disorientation: from panels’ reflection.

e Pollution emission to atmosphere from maintenance vessels (CO,).
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e Electromagnetic radiation from cables.

PV plants operation does not cause adverse impact to the environment except for the disorientation of birds
that may be caused by light reflection, and the electromagnetic radiation caused by the export cable due to the
induction field generated by the electricity conduction. In regard to the light reflection, it has been mentioned
before that it may cause physical disturbance and disorientation. Exposure to electromagnetic fields negatively
affects organisms (see chapter 6.2.2.6). Symptoms can be such as overstimulation of nerve system and the
increase of temperature of body fibers among others. Nevertheless, the exposition to electromagnetic fields
which is within the established limits by the Spanish Royal Decree 1066/2001 does not cause adverse effects to
health. Taking into account the peak power of the biggest cable (one of the twelve that will be installed in the
Leisure Island platform — 1.5 MW), its section, voltage and current intensity, it has been determined that the
electromagnetic field remains below the limits established by the Royal Decree. During the operation, panels’
temperature will be approximately 602C which is very high for birds to land on; at night though when panels
are still warm, birds can use the plant to rest, especially, since the panels are laid flat which eases their landing.
This, however, may result in increased dirt on the panels significantly reducing the efficiency of the PV plant.
So, maybe close to sunrise panels will have to be cleaned for maximum efficiency of the plant.

In terms of maintenance, there are three main sources for potential environmental impact. Firstly,
maintenance vessels emit pollution into the air (CO,) and could leak fuel and oils to the water (see chapter
6.3.1 above). Secondly, maintenance in terms of panels replacement, structure modifications, etc., that may
involve welding, cutting and other processes, can cause impact on habitats by residues from remains into the
water as well as noise pollution. Considering the low occurrence, the level of impact and the duration of the
maintenance activities which is not supposed to be high, the impact can be considered as low. Finally,
maintenance activities involve panels’ cleaning. Cleaning of the panels will be done with demineralised water,
only, without any detergent: so no harmful substances will we washed to the sea during cleaning.

Regarding the decommissioning phase of the PV plant, most of the impacts are the same as for the
construction phase with some additions. The stressors found are as follows:

e Impact to mammals and birds:

0 Noise: caused by vessels, machinery, etc.

0 Physical disturbance: caused by vessels navigation.
e Pollution emissions to air (CO,, NOy, SO,, CO) and to water (fuels and oils from motors) from vessels.
e Remaining components in deep water.

As it was mentioned, the impact on mammals and birds is mainly caused by vessels decommissioning the plant.
These vessels cause noise pollution and physical disturbance of fauna, emit polluted air from the exhaust
system and can leak oils and fuels from motors as well. The main difference from the construction phase is the
solid residues that may be left at the bottom of the sea as remains of the plant (pieces of panels, structural
profiles, screws, lubricants, etc.).

Regarding the Green & Blue concept, the subsea cable may be required to be buried out of the seabed. In this
case, it must be ensured that the cable has been disconnected to avoid contamination by the electromagnetic
field. During digging activities, the marine habitat will be directly affected by machinery (noise, physical
disturbance), but this impact will be short-term. During operation it has to be assured that emission of
electromagnetic radiation from the cables is mitigated.

6.3.6 SATELLITE UNITS ALGAE AND FISH FARM
The environmental impact of the algae and the fish farm are summarised in the ANNEX, Table 11-7 and 11-8.
During the construction phase the main stressors are:

e Noise. This is produced by shipping and assembling the structures. It has a moderate effect on the local
fauna and humans but only for a short time.
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e Emissions to the atmosphere. These are generated by the shipping activities. Its effect is low due to the
duration of the activity being temporary.

e  Physical impact of structures. The installation of the mooring can destroy the local benthic fauna and flora.
This significant negative effect is temporary and local, can turn into positive as the mooring will eventually
become a new substrate for the benthic flora and fauna. This positive effect will last as long as the mooring
is installed.

The stressors generated by the fish farm and by the algae farms during its operational phase are similar,
although their relevance relies strongly on the activity. The main stressors are the attraction of wild animals,
the liquid and solid wastes and the release of harmful materials.

During the operational phase of the algae farm, the stressors with a main significant impact are:

e  Attraction of wild animals. The structures can attract fish, turtles, birds and marine mammals. Due to this,
the structures can eventually break, generating some pieces that can damage the wild animals. The
breakage of the structure can release the algae culture, affecting the water quality and the wild fauna. The
significant release of the culture can produce blooms, hypoxia, nitrification and/or eutrophication of the
area; the effect of these processes will depend on the duration and the currents.

e Solid and liquid wastes. The regular maintenance and control of the structures and the thorough
calculation and control of nutrient and food addition, are essential to reduce the adverse impact of liquid
wastes on the environment. The release of nitrate and phosphate to the water can affect the water quality
and the local fauna and flora, producing nitrification processes.

e  Emissions to the atmosphere. The accidental release of CO, to the atmosphere during CO, injection to the
algae units can locally affect the water quality due to the acidification of the water.

The stressors related to the operational phase of the fish farm with a higher impact are those related to the
biological aspects of the activity:

e Solid and liquid organic wastes. Due to the feeding processes and the faeces production by the encaged
fish the accumulation of organic matter can lead to eutrophication and nitrification processes of the area
affecting the water quality, the sediment quality and the local flora and fauna. The release of organic
matter will increase the attraction of the wild animals. The significance of this stressor is critical, and its
effect can extend from regular to long periods.

e Attraction of wild animals. The farmed fish and the cages can attract wild animals. The interaction of the
wild animals onto the structures can lead to the damage of the structure, release of fish, and the damage
to the wild animals with released parts of the structure. Escape of fish. The fish can be released during the
introduction of juvenile fish in cages, the harvesting and the monitoring processes. The interaction
between the domestic fish and the wild animals is uncertain, and can be insignificant or can lead to the
modification of the distribution of the species, modifying the ecology of the area.

e Introduction of alien species. Due to the release of fish and the introduction of the juvenile fish that can
transport different microorganisms some alien species can be introduced to the ecosystem. The effect of
these organisms on the food web and the ecosystem is unpredictable.

e Solid and liquid inorganic waste and harmful materials. The accidental release of cleaning chemicals and
products for fish treatment can affect the water quality and the wild fauna across the food web. The
effects of these products are variable and depending on the composition and the properties of the agents.
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6.3.7 SATELLITE WIND
Assessing the potential environmental impact of the wind Satellite Units off the coastline of Crete is not easy
because this wind turbine floating technology is in demonstration phases across the world’s seas and there
experience with multi-use platforms does not exist especially, on a commercial scale. Application of EIA
techniques and knowledge of monopile wind turbine and floating demonstration technologies have been used
in this analysis.

The existing marine ecology off the coast of Crete is already highly stressed because of decades of overfishing,
other recreational activities, and various air and water pollution sources (see Chapter 5.2). Therefore, the
introduction of any additional activities, such as the construction and operation of floating wind turbines, will
affect human-environment interactions. In addition, the construction impact of the turbine units on land, in a
coastal shipyard not yet identified, are also need to be considered. There is an assumption that the shipyard
will need to be expanded to accommodate the assembly of these units and floating the units out 45 km from
shore would introduce more vessel traffic and potential impact to the marine environment, as noted in the EIA
Table 11-9 (ANNEX).

One of the most important potential impacts from a multi-purpose project of this size within the existing
ecology off Crete could be a threat to the endangered and/or protected wildlife and plant life in this region
during migrations and sensitive breeding periods. The commercially important and protected or threatened
species — including fish, marine mammals (both cetaceans and pinnipeds), benthic resources, and birds — are all
detailed in the environmental description of Crete (Chapter 5.2).

Although each stressor is considered for each phase of the project, state-of-the-art environmental analyses
would consider the cumulative impacts and an integrated analysis across site activities and their potential
benefits and environmental consequences. Also, in some design documents, the activities or the electrical
components may be integrated. For example, the Satellite Unit for the production of algae may be connected
with the wind Satellite Unit (see D3.4) and this would have important implications for marine spatial planning
and environmental impacts of this platform and site. Moreover, without a comparative framework of multiple
stressors in the marine and shore ecosystems of Crete, there are significant levels of uncertainties when
estimating risks and benefits associated with this innovative multi-purpose project. Moreover, assessing
environmental effects are linked to the unknowns surrounding stakeholder and public engagement as well as
governance of the marine environment.

The EIA Table 11-9 identifies the activities associated with the construction, operation, and decommissioning of
the wind Satellite Units in Crete. Given the ecological condition of the baseline island and offshore
environment, the siting and construction phase would have the most potential for negative impact with the
selection and expansion of the shipyard for staging areas for the units (not included in the EIA table), increasing
vessel transports for shipping components and towing the assembled units out to sea, installation of the units
and mooring lines, and the laying and connecting of the HVAC cable. All these activities will be taking place in
an otherwise open ocean space. This is reflected across most of the discussions of stressors and receptors,
and the first four sets of activities are discussed below.

Tow and Installation of 30 platforms with two 3.3 MW turbines on each platform. Installation of anchors and
mooring lines (4 anchors per platform) and installation of the substation on the CU

The frequent presence of construction vessels, other transportation related ships, and ROVs (Remotely
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Operated Vehicles) will create additional traffic in the already active marine environment and may have a
variety of potential impacts, including:

e Physical impact including, habitat fragmentation from turbine hub height and mooring lines; entangling or
disturbing wildlife during this phase that may result in injury or mortality.

e  Where the mooring lines are placed, benthic flora and fauna will be temporarily impacted and potential
long term effects with the presence of new invasive species and/or increase of biodiversity.

e Limitation of all fishing activities (especially trawling) in the project area could have benefits to flora and
fauna but can pose negative impact on fishing community (see socio-economic section D6.4).

e Recreational fishing and other boating activities related to tourism would be excluded from the
construction site providing opportunities for fish aggregation but also posing negative effects on tourism;
prohibiting trawling and other industrial fishing activities over a longer period of time could help increase
the diversity of microorganisms, plants, and fish species.

e Changes in sediment dynamics, scouring.

e Lighting at the construction site may create temporal negative impact to micro-organisms and species in
the marine habitat, but could also reduce the risk of collisions and other worker related incidents (see
accidents below).

e Generation of noise and vibrations from installing 60 turbines, mooring lines, and 30 floating units could
adversely affect marine life and workers.

e  Marine activity over long periods of time may generate heat energy and affect water temperatures and
surrounding habitat, benthic resources, and wildlife (directly or indirectly); the actual levels of heat energy
are not known so the potential impacts are uncertain.

e Accidental release of solid or liquid wastes and/or other hazardous materials could increase air and water
pollution during towing or installation of the turbines and units (including the substation) and have limited
or widespread impact depending on the nature of the accident and/ releases and the level of response.

25 year lifetime of mooring lines, anchors, 30 floating platforms, and 60 3.3 MW turbines in the marine
environment

The physical impact above and below the waterline include habitat fragmentation from turbine hub height and
anchors/mooring lines, respectively. The potential limitation of fishing (trawling) in the project area could have
benefits for protecting marine wildlife but negative impact on the fishing community (see D6.4 on socio-
economic impacts). Small boats and limited fishing gear (no trawling) would be allowed during the operational
phase so recreational activities could potentially benefit.

Other impacts include:

e Changes in sediment dynamics and quality due to installation of artificial hard substructures. Could be
negative or positive impacts.

e  Where the mooring lines are placed benthic flora and fauna will be temporarily affected and potential long
term effects may introduce new invasive species or new benthic habitats; new artificial hard substrate for
settlement colonies would be provided with potential presence of new micro-organisms, benthic habitat,
and food web patterns, as benefits.

e Operational aspects of the ballast waters are not fully known, but release of ballast waters could affect
immediate marine environment with temperature changes and/or introduced organisms; invasive alien
species may significantly affect habitat structure, native community composition, local biodiversity, food
web structure, and ecosystem services.
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e  Wind structures and mooring lines could serve as fish aggregation devices that may protect fish species
and lead to a greater diversity.

e Increases in vessels, diving and ROV traffic, could disturb the mooring lines and might also entangle or
disturb wildlife during routine or accidental activities that may result in injury or death; also, increased
noise and vibration impact may disturb wildlife, especially, endangered or protected species, such as
cetaceans and pinnipeds.

e  Visual impact from the project are expected on recreational and tourist activities 45 km off the island and
in the ocean (see D6.4).

e The transformer and other fluids from the turbines, or more likely the substation, could leak into the ocean
and cause a variety of effects on the flora and fauna depending on the level of release.

e This new floating technology may have accident risks and uncertainties throughout the operational life of
the turbines and the substations.

Installation and presence of high voltage transformer/substation in the CU, installation of inter-array cables
between 30 floating Satellite Units, and one cable from CU to shore

Physical impact include installation of substation on the CU, trenching of seabed for cable laying and associated
impact to the benthic communities along its pathway; inter-array cables would be buried between 30 units and
would have direct and indirect impacts associated with habitat disruptions. The length and location of the
cables would impact the marine environment from satellite site to CU and then to shore. Cable connection to
shore has a potential to affect shoreline and coastal habitat. The height of the CU and substation may impact
the habitat both above and below the waterline. Other impacts include:

e Potential EMF effects from high voltage cables on particular species, e.g., rays and sharks; most of the EU
studies about EMFs effects from subsea cables have concluded that these impacts are largely uncertain
and difficult to assess.

e Potential leakage of liquid wastes from the transformer could have serious consequences above and below
the waterline depending on the amount released to the environment and the extent of the damage.

e Increasing water pollution and hazardous substances from vessel collisions, equipment malfunctions,
substation explosions would impact water quality and these disturbances would also impact area marine
wildlife.

The annual maintenance and inspections of the units and the cables would have temporal impacts related to
greater vessel, ROV, and human traffic in the marine and coastal environment.

Removal of 60 3.3 MW Turbines & cables to shore; mooring lines are removed and anchors are left on the
seabed; turbines towed to shipyard for decommissioning

The decommissioning phase would remove the mooring lines but keep the anchors in place to minimise
potential impact on the seabed and the substrate that would have been formed after years of operation. All
material from the units would be available for recycling which would eliminate the need for waste sites for
these materials (see mitigation strategies, Chapter 7).

6.3.8 SATELLITE UNIT OTEC PLANT

There is not much experience from the long-term operation of OTEC plants, only from demonstration plants.
The assessment of environmental problems is mostly based on theoretical studies. In general, OTEC is regarded
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as a clean form of renewable energy when located, designed and operated adequately. Impact of small plants
is considered to be insignificant. In this study, the different parameters and possible stressors will be
highlighted, to assess the impact (see ANNEX Table 11-10).

The primary (in volume) waste from an OTEC plant is used seawater, to be discharged below the euphotic zone.
Large water flow is involved, about 3 m’/s per MWe. The mixture of warmed deep water and cooled surface
water will be heavier than the ambient water at the discharge depth, and sink to intermediate depths. This
water will contain the constituents of the deep water, such as salinity a bit lower than in the upper layers, a
temperature lower than the surface layer, and somewhat diluted nutrient concentrations relative to the deep
water that usually exceed the concentrations in the surface and upper layer. Excess nutrient supply in the
euphotic zone can cause enhanced primary production and although this in some circumstances is regarded as
a positive effect, it usually is considered as a stressor that should be avoided.

To have an effective heat transfer, it is necessary to protect the heat exchangers from bio-fouling. It has been
determined that, with adequate design, bio-fouling only occurs in OTEC heat exchangers exposed to surface
seawater (the warm water flow). Therefore, it is only necessary to protect the OTEC evaporators by, for
example, intermittent chlorination (50-100 parts per billion chlorine for 1 h/day). This amount, for example, is
well below what is allowed under current US regulations.

Other waste under operation should be held to a minimum, or zero. Sewage and grey water from living
quarters should be collected (using vacuum toilets to reduce water consumption) in a central tank, for biogas
production. The number of staff for a 8 MW OTEC plant will be small, estimated to 1-2 persons per shift, so
waste and sewage figures will also be small. The solid remains after fermentation can be recycled as nutrients
and substrate in the aquaculture units, after screening for any contaminants (see the Aquaculture design).

Used cold water, or part of the fresh cold water, can be used for air conditioning (SWAC); this is already being
utilized in many places around the world. The Leisure compartments are most likely to benefit from this, but
also production and processing units in TROPOS can benefit, provided the used water. There is also significant
potential to combine OTEC with aquaculture. The nutrients from the deep water can be basis for enhanced
primary production in enclosures. The microalgae can nourish zooplankton, which in turn becomes feed for
larger species and so a controlled food chain can be established, with edible fish in the end. In the present
study, however, such synergies are not anticipated to happen on the short term.

A single OTEC plant in a given region or water mass will not impact the overall heat balance of the water
masses to a degree that would give rise to concern. Although more analysis of this problem needs to be
performed, the perturbations are considered small compared to the persistent natural anomalies that are
known to be affecting ocean dynamics and, as a minimum, regional climates (CRRC 2010). According to model
study by Jia et al. (2012), changes of the physical environment resulting from the presence of a single 100 MW
OTEC device in operation are small. Notable changes in flow and stratification were observed in that model
study for 16 similar OTEC plants distributed regionally, although the physical environment would recover to
normal state in about two weeks in the event of switching off OTEC operations. Considering that the plant in
Taiwan will be smaller than 10 MW, it is not anticipated that the plant will change the physical environment
beyond the near field.

Fabrication of parts will mostly be done overseas. Assembly of the plant will happen in a nearby port, only
lowering of the cold water pipe, and anchoring will take place at the site. In the harbour, a stressor such as
noise will probably be realistic, but will not reach the existing noise level in harbour. Anchoring will be similar to
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anchoring of the Central Unit. No impact is expected from the installation of the cold water pipe. Recovering
anchors and the cold water pipe on site should not pose any particular problems.

6.3.9 CONSTRUCTION AND DISASSEMLBY IN THE SHIPYARD

In this environmental impact assessment, the focus is on the potential impacts of the TROPOS scenarios at the
offshore sites. Impacts during construction and decommissioning phase in the shipyard, are not considered in
the EIA tables (Chapter 11) and the descriptions above. Nevertheless, there is no doubt that there will be
environmental impacts arising during the work in the shipyard, as well. Even though not considered in detail in
this EIA, a short summary of the potential impacts is given below:

Increased shipyard activity could have a variety of physical impacts related to construction on land and along
the coast, more vessel traffic (cars, trucks, trains, boats) to ship components needed for assembly and site
expansion into potential pristine, recreational areas. It may increase air, water, hazardous substances need to
be managed at the site; see details on impacts below:

e  Construction, particularly if it is around the clock schedule, may add lights that disturb neighbours and
wildlife, including foraging behaviours for birds and bats and endangered turtle breeding grounds.

e Construction may increase heat energy from equipment use, new land-based substations, or cabling that
may disturbs workers and neighbours, flora and fauna, including organisms in surface and ground waters.

e Shipyard construction and assembly of platform parts and units may create significant noise levels and
vibrations that disturb neighbors, flora, and fauna.

e Construction may introduce new solid and hazardous wastes as well as potentially harmful materials used
in assembling components and expanding the shipyard.

e Potential planned or unplanned discharges of wastewater and increased management of other liquid
wastes may affect (directly or indirectly) surface and ground waters and flora and fauna around the
shipyard as well as habitats on land and sea.

e Construction and assembly at the shipyard could add a range of emissions (e.g., NO,, SO,, CO,) from
vehicles, trucks, and marine vessels related to these construction and expansion activities. Depending on
the level of emission, this could impact the landscape and seascape with air pollutants as well as worker
and public health. Indirect effects may affect organisms, habitats and sediments along the coastal plain.

e Any construction related activities at the shipyard have associated risks of accidents that may lead to injury
or death of workers, as well as neighbours, flora, and wildlife including release of hazardous substances
that affect air and water resources and coastal ecology.
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6.4 SUMMARY OF MAJOR IMPACTS FOR EACH TROPOS SCENARIO
6.4.1 RECEPTOR SENSITIVITY

Based on the descriptions of the existing environments in Chapter 4, the receptors’ sensitivities at the three
locations are estimated as shown in Table 6-3.

Table 6-3: Sensitivity of the receptors considered in the assessment at the three TROPOS locations

Receptor Canary Islands Crete Liuqgiu Island
Air Quality (including climate) Medium Medium Low
Water Quality High Medium Medium
Water Temperature Low Low Medium
Sediment Dynamics Low Low Medium
Sediment Quality Medium Low Medium
Landscape/Seascape Medium Low Low
Microorganisms Medium Low Low
Benthic Fauna & Flora High Medium Medium
Pelagic Fauna & Flora High Low Low
Fish & Turtles High High High
Birds & Bats High Medium Medium
Marine Mammals High High Medium
Humans Medium Medium Medium

The area off Gran Canaria Island where the Leisure Island is characterised by oligotrophic, low productivity
waters. The water quality and sediment quality are good, and not very pre-stressed, but as the platform will be
located will be located rather shallow and within an environmentally protected area, water and sediment
quality were categorised as being of high and medium sensitivity, respectively. There are many marine
mammals (mainly dolphins), birds, and turtles. As the area is a specially protected, all the receptors have to be
categorised as highly sensitive. The receptor ‘Landscape/Seascape’ is considered of medium sensitivity,
because the platform is not so far away from the coast as are the other two scenarios, and the Leisure Island
concept involves more vessel traffic due to the tourist shuttles.

The coastal area of North Crete, south of the Green & Blue Scenario, is one of the few areas where the monk
seal still occurs. This seal is the most endangered pinniped species in the world; accordingly, the sensitivity of
the receptor ‘marine mammals’ is high. Two endangered sea turtle species are also found in the area. The sea
is rather oligotroph, phosphorous limited, and expected to be of medium sensitivity.

Around Liugiu Island, marine mammals are not very abundant and mainly constitute of dolphins. ‘Marine
mammals’ are therefore considered to be of medium sensitivity. There are some protected bird species in the
area, but no ‘critically endangered’ species will be affected. The receptor ‘Fish & Turtles’ is categorised as being
of high sensitivity because Liugiu Island and the waters around are inhabited by the endangered green turtle.
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All three locations are more or less close to touristic sites (islands). The receptor ‘human’ is therefore
considered to be of medium sensitivity. Consumptions of energy, freshwater and goods are not considered in
the impact significance assessment tables.

6.4.2 LEISURE ISLAND, GRAN CANARIA (SPAIN)

The Leisure Island scenario involves a lot of vessel traffic (Table 6-4) due to the daily shuttles for tourists, and
also the marina. The leisure module involves several leisure facilities, bars, restaurants, and accommodation.
The platform location is within the Special Area of Conservation (SAC) “Franja Marina of Mogan” (Natura 2000
network); accordingly, most receptors are highly sensitive to any kind of stressor (see 6.4.1 above). The impact
significances are summarised for each element of the scenario in Tables 6-4 to 6-7 below.

The emissions released from vessel traffic (Table 6-4) and from the Leisure module (Table 6-6) are rated as a
major impact on air quality and humans. The impact of noise and vibrations from vessel traffic, and generated
by leisure facilities and daily operations on the central unit (Table 6-5) are expected to be of major/critical
significance for fish and turtles, birds (and bats), marine mammals and also for humans living at the coast,
because this scenario is in only 2 miles away from the shore. That is also the reason why the physical presence
of the platform is expected to have a major impact on landscape/seascape in this area. However, depending on
the acceptance by the public, this effect can also be considered positive (attracting visitors).

The central unit and the associated leisure module both have several impacts of moderate significance; only a
few are of minor significance for the Gran Canaria environment. Produced solid and liquid wastes are
considered to have a major effect on water quality, the benthic as well as the pelagic flora and fauna, fish and
turtles, and marine mammals. Artificial lighting of the Central Unit and leisure module (restaurants, bars, hotel)
is a major/critical impact on benthic and pelagic flora and fauna, fish and turtles, and marine mammals. The
impact of artificial lighting on birds and bats in not clear; it can be negative, positive, or neither. This needs to
be clarified by monitoring. Some of the activities related to leisure facilities, such as the marine and the diving
center, may have physical effects of major significance for benthos, plankton, fish and turtles, and marine
mammals. The physical presence of the structure, the Central Unit including mooring, may also have a positive
effect on the pelagic flora and fauna, fish and turtles, and marine mammals due to the existence of new
artificial hard substrate for settlement and the exclusion of commercial fisheries in the vicinity of the platform.

The impacts of the PV module (Table 6-7) on the Gran Canaria environment are all expected to be of minor or
moderate significance, only.

Information and education concerning environmental and species protection should be an integral part of
services in the observatories and science center of Leisure Island, to make this concept contributing to public’s
awareness of these issues.
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Table 6-4: Impact significance assessment for Vessel Traffic in the Leisure Island scenario, Gran Canaria. For
the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Regular Global Long Medium Certain Major X | X
atmosphere
Receptor: Water Quality Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Short Medium Unlikely Minor X | X
Harmful.substances (-) Rare Local Moderate Medium Unlikely Minor X | X
& materials
Risk of accidents
and unplanned (-) Rare Regional Long High Possible Moderate X | X
events
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Short Low Unlikely Minor X | X
Harmful.substances (-) Rare Local Moderate Low Unlikely Minor X | X
& materials
Risk of accidents & (-) Rare Regional Long Medium Possible Moderate X | X
unplanned events
Receptor: Landscape/Seascape Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Regular Regional Long Medium Certain Major X | X
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X | X
unplanned events
Receptor: Microorganisms Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Short Low Unlikely Minor X | X
Harmfullsubstances (-) Rare Local Moderate Low Unlikely Minor X | X
& materials
Risk of accidents & (-) Rare Regional Moderate Medium Possible Moderate X | X
unplanned events
InFroductlgn of (-) Rare Regional Moderate Medium Possible Moderate X | X
alien species
Receptor: Benthic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Moderate Medium Unlikely Minor X | X
Harmful.substances (-) Rare Local Moderate Medium Unlikely Minor X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X | X
unplanned events
In.troductl.on of (-) Rare Regional Moderate High Possible Moderate X | X
alien species
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Receptor: Pelagic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Rare Local Short Medium Unlikely Minor X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Unlikely Minor X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X | X | X
unplanned events
Introducti f
n. roduc I.On © (-) Rare Regional Moderate High Possible Moderate X | X | X
alien species
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Regular Regional Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate High Unlikely Moderate X | X | X
Harmful.substances (-) Rare Local Moderate High Unlikely Moderate X | X | X
& materials
Risk of accidents &
IsK o accidents (-) Rare Local Moderate High Possible Moderate X | X | X
unplanned events
InFroductlgn of (-) Rare Regional Moderate High Possible Moderate X | X | X
alien species
Receptor: Birds & Bats Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise and vibration (-) Regular Regional Long Low Certain Moderate X | X | X
Solid & liquid waste (-) Rare Local Moderate High Unlikely Moderate X | X | X
Harmful.substances (-) Rare Local Moderate High Unlikely Moderate X| X | X
& materials
Risk of accidents & (-) Rare Local Moderate High Possible Moderate X | X | X
unplanned events
In.troductl.on of (-) Rare Regional Moderate low Possible Minor X | X | X
alien species
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical Impact (-) Regular Regional Long High Possible Moderate X | X | X
Noise & vibration (-) Regular Regional Long High Certain X | X | X
Solid & liquid waste (-) Rare Local Moderate High Unlikely Moderate X | X | X
Harmful.substances (-) Rare Local Moderate High Unlikely Moderate X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate High Possible Moderate X | X | X
unplanned events
In.troductl.on of (-) Rare Regional Moderate High Possible Moderate X | X | X
alien species
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical Impact (-) Rare Local Short Medium Possible Moderate X | X | X
Noise & vibration (-) Regular Regional Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate Low Unlikely Minor X | X | X
Harmful.substances (-) Rare Local Moderate Medium Unlikely Minor X | X | X
& materials
Emissions to (-) Regular Global Long Medium Certain Major X | X | X
atmosphere
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X | X | X
unplanned events
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Table 6-5: Impact significance assessment for the Central Unit in the Leisure Island scenario, Gran Canaria. For
the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Regular Regional Moderate Low Certain Moderate X | X
atmosphere
Receptor: Water Quality Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X | X
& materials
Physical Impacts - Regular Local Short Low Possible Minor
Solid & liquid waste - Occasional Regional Moderate High Probable Major X
InFroductlgn of (-) Rare National Short Medium Unlikely Minor X
alien species
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Regular Local Short Low Possible Minor X
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical impact (-) Regular Local Long Low Possible Minor
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Receptor: Landscape/Seascape Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impacts (-) Regular Regional Long Medium Certain Major X
Receptor: Microorganisms Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor X
Unplanned Events
Harmful.substances (-) Regional Local Moderate Medium Possible Moderate X | X
& materials
Physical Impacts - Rare Local Short Low Unlikely Minor
Solid & liquid waste - Occasional Local Moderate Medium Probable Moderate X
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Receptor: Benthic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
E:I;Ig:mrf‘ecdas::r:tss & (-) Rare Local Short High Unlikely Moderate X
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X | X
& materials

113




Deliverable 6.2

Report on environmental impact assessment and mitigation strategies

“The Ocean of Tomorrow”

Physical Impacts (-) Rare Local Short Low Unlikely Minor
(+) Regular Local Long Medium Probable Moderate X
Solid & liquid waste (-) Occasional Regional Moderate High Probable Major X
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Pelagic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance (o)
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor
Unplanned Events
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X
& materials
Physical Impacts (-) Rare Local Short Low Unlikely Minor
(+) Regular Local Long Medium Probable Moderate X
Solid & liquid waste (-) Occasional Regional Moderate High Probable Major X
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Artificial Lighting (-) Regular Local Long High Certain H X
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance 0
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor
Unplanned Events
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X
& materials
Physical Impacts (-) Rare Local Short Low Unlikely Minor
(+) Regular Local Long High Probable Major X
Solid & liquid waste (-) Occasional Regional Moderate High Probable Major X
Noise & vibrations (-) Regular Local Long Medium Certain Major
InFroductlgn of (-) Rare National Short Medium Unlikely Moderate X
alien species
Artificial Lighting (-) Regular Local Long High Certain _I X
Shading (-) Regular Local Long Low Possible Minor X
(+) Regular Local Long High Probable Major X
Receptor: Birds & Bats Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance 0
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor
Unplanned Events
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X
& materials
Physical Impacts (-) Rare Local Short Medium Unlikely Minor X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Noise & vibrations (-) Regular Local Long Low Certain Moderate
e (-) Long Local Long Medium Probable Moderate X
Artificial Lighting (+) Long Local Long Medium Probable Moderate X
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance (o)
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor
Unplanned Events
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X
& materials
Physical Impacts (-) Rare Local Short Medium Unlikely Minor X
(+) Regular Local Long Medium Possible Moderate X
Solid & liquid waste (-) Occasional Local Moderate High Probable Major X
Noise & vibrations (-) Regular Local Long High Certain H
Artificial Lighting (-) Long Local Long Medium Probable Moderate X
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Introducti f
n. roduc I.On © (-) Long Local Short Medium Unlikely Moderate X
alien species
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents &
sk of Accidents (-) Rare Local Short Medium Unlikely Minor X
Unplanned Events
Harmfullsubstances (-) Rare Regional Moderate Medium Possible Moderate X
& materials
Introduction of . . .
R . (-) Rare National Short Medium Unlikely Moderate X
alien species
Solid & liquid waste (-) Occasional Regional Short Low Possible Minor X
Emissions to . . .
atmosphere (-) Regular Regional Long Low Possible Minor X

Table 6-6: Impact significance assessment for the Leisure 1 Module in the Leisure Island scenario, Gran

Canaria. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C),
operational (0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Regular Regional Moderate Medium Certain Major X
atmosphere
Receptor: Water Quality Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Regular Local Long Low Certain Moderate X
Solid & liquid waste (-) Rare Regional Moderate High Possible Moderate X
. . Short,
Risk of accidents & (-) Rare Regional Moderate, High Unlikely Moderate X
unplanned events
Long
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate Low Probable Moderate X
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Moderate Medium Possible Moderate X
. . Short
Risk of accidents & (-) Rare Regional Moderate Medium Unlikely Minor X
unplanned events
Long
Receptor: Landscape/Seascape Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Moderate Medium Probable Moderate X
Receptor: Microorganisms Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate Low Probable Moderate X
Solid & liquid waste (-) Rare Regional Moderate Medium Possible Moderate X
Risk of accidents & ) Short . . .
(-) Rare Regional Medium Unlikely Minor X
unplanned events Moderate
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Receptor: Benthic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate High Probable Major X
Solid & liquid waste (-) Rare Regional Moderate High Possible Moderate X
. . Short
Risk of accidents & (-) Rare Regional Moderate High Unlikely Moderate X
unplanned events
Long
Artificial Lighting (-) Regular Local Moderate High Certain _I X
Receptor: Pelagic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate High Probable Major X
solid & liquid (-) Rare Regional Moderate High Possible Moderate X
wastes
. . Short
Risk of accidents & (-) Rare Regional Moderate High Unlikely Moderate X
unplanned events
Long
Artificial Lighting (-) Regular Local Moderate High Certain _I X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate High Probable Major X
Solid & liquid waste (-) Rare Regional Moderate High Possible Moderate X
. . Short
Risk of accidents & (-) Rare Regional Moderate High Unlikely Moderate X
unplanned events
Long
Artificial Lighting (-) Regular Local Moderate High Certain X
Noise & vibration (-) Regular Local Moderate High Certain X
Receptor: Birds & Bats Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate High Probable Major X
Solid & liquid waste (-) Rare Regional Moderate High Possible Moderate X
. . Short
Risk of accidents & (-) Rare Regional Moderate High Unlikely Moderate X
unplanned events
Long
Artificial Lighting (-) Regular Local Moderate Low Certain Moderate X
Noise & vibration (-) Regular Local Moderate Medium Certain Major X
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate High Probable Major X
Solid & liquid waste (-) Rare Regional Moderate High Possible Moderate X
. . Short
Risk of accidents & (-) Rare Regional Moderate High Unlikely Moderate X
unplanned events
Long
Artificial Lighting (-) Regular Local Moderate Medium Certain Major X
Noise & vibration (-) Regular Local Moderate High Certain X
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Local Moderate Medium Probable Moderate X
Solid & liquid waste (-) Rare Regional Moderate Medium Possible Moderate X
Noise & vibration (-) Regular Local Moderate Medium Possible Moderate X
Artificial Lighting (-) Regular Local Moderate Medium Probable Moderate X
Emissions to (-) Regular Local Moderate Medium Certain Major X
atmosphere
Risk of accidents & (-) Rare Local Short Medium Unlikely Minor X
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unplanned events

Moderate
Long

Table 6-7: Impact significance assessment for the PV Plant in the Leisure Island scenario, Gran Canaria. For the
methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Water Quality Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Occasional Local Short Low Probable Moderate X X
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Rare Local Short Low Unlikely Minor X
Receptor: Landscape/Seascape Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Light reflection (-) Regular Local Regular Medium Probable Moderate X | X
Receptor: Microorganisms Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Occasional Local Short Low Possible Minor X
Receptor: Benthic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Occasional Local Short Medium Possible Moderate X
Receptor: Pelagic Fauna & Flora Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Occasional Local Short Medium Possible Moderate X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact (-) Regular Local Short Medium Probable Moderate X
Noise & vibration (-) Regular Local Short Medium Probable Moderate X
Solid & liquid waste (-) Occasional Local Short Medium Possible Moderate X
Receptor: Birds & Bats Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact (-) Regular Local Short Medium Probable Moderate X
Noise & vibration (-) Regular Local Short Medium Probable Moderate X
Light reflection (-) Regular Local Moderate Medium Probable Moderate X | X
Ezztsromagnetlc (-) Occasional Local Short Medium Possible Moderate X
Heat energy (-) Rare Local Short Medium Unlikely Minor X
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Solid & liquidwaste | () | Occasional | Local | Short | Medium | Probable | Moderate | | | x
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical impact (-) Regular Local Short Medium Probable Moderate X
Noise & vibration (-) Regular Local Short Medium Probable Moderate X
Light reflection (-) Regular Local Moderate Medium Probable Moderate X | X
Solid & liquid waste (-) Occasional Local Short Medium Probable Moderate X
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Light reflection (-) Regular Local Moderate Low Probable Minor X | X
:E;tsromagnetlc (-) Occasional Local Short Medium Possible Moderate X

6.4.3GREEN & BLUE CONCEPT, CRETE (GREECE)

The existing marine ecology off the coast of Crete is already stressed from decades of overfishing, other
recreational activities, and various air, water, and hazardous pollution sources (see Chapter 5 and Annex).
Therefore, the introduction of any additional activities, such as the Green & Blue platform with its wind and
aquaculture satellites, will affect human-environment interactions. The impact significances are summarised
for each element of the scenario in Tables 6-8 to 6-14 below.

Most stressors from vessel traffic (Table 6-8) have only minor or moderate impact, but noise and vibration
generated from ship’s machine are of major significance for fish and turtles, marine mammals and also
humans. Many stressors related to the Central Unit (Table 6-9) are of moderate significance for the
environment. All impacts related to the aquaculture module onboard the Central Unit (table 6-10) are rated as
minor or moderate, only. The only major impact related to the PV plant (Table 6-13) is a physical impact on the
benthos.

However, there are some major/critical negative and also positive impacts involved in the Green & Blue
scenario off Crete. One major/critical threat for the environment is solid and liquid wastes from the Central
Unit, primarily from the fish aquaculture units (feed and faeces; Table 6-11). The wastes pose a critical impact
on water quality, microorganisms, benthic flora and fauna, fish and turtles, birds (and bats) and marine
mammals, and pose an impact of major significance on sediment quality, plankton and humans. The
waste/nutrients released from the fish aquaculture units are of particular significance in this area because the
water is highly phosphorous-limited (see Chapter 5), and input of phosphorous from the fish farm may change
the whole system by boosting primary production. However, the inclusion of the algae cultures will reduce the
impact. The receptor “marine mammals” is particularly sensitive in this area because of the presence of the
rare monk seal (see Chapter 5). Another major/critical stressor related to the fish and algae farms (Tables 6-11
& 6-12) is the attraction of wild animals, which directly or indirectly affects fish and turtles, marine mammals
and birds and bats.

The wind farm (Table 6-14) has a multitude of potential effects which are considered to be of minor
significance. The visual impact of the wind turbines on landscape/seascape and humans is considered to be of
critical significance, and strongly depends on public engagement and perceptions of the concept. The moorings
may have a major physical impact on benthos, but also a positive effect because structures may provide
additional settling ground for sessile benthic organisms. Whether the impact of artificial light on birds and bats
has (as expected) a negative, or a positive or no effect remains to be seen.
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Another major/critical threat on fish and turtles, birds and bats, and marine mammals is the stressor “noise
and vibrations”, not only from ship’s machine, but also generated by the turning wing turbines. For birds and
bats, also, the collision risk with the structures represents a potential major impact.

However, the potential positive effects of the Central Unit and the wind farm involve the exclusion of large
fishing vessels and shipping traffic (except for platform related service and maintenance) from the entire area
for 25 years, which could have a positive effect on air and water quality, microorganisms, benthic flora and
fauna, fish and turtles and marine mammals. Fish and turtles are also expected to benefit from the shading in

this area which may provide shelter from predators.

Table 6-8: Impact significance assessment for Vessel Traffic in the Green & Blue scenario, Crete. For the
methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Occasional Global Long Low Certain Moderate X | X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Short Low Possible Minor X | X
Harmfullsubstances (-) Rare Local Moderate Low Possible Minor X | X
& materials
Risk of accidents & (-) Rare Regional Long Medium Unlikely Minor X | X
unplanned events
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Local Short Low Possible Minor X | X
Harmful.substances (-) Rare Local Moderate Low Possible Minor X | X
& materials
Risk of accidents & (-) Rare Regional Long Low Unlikely Minor X | X
unplanned events
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impact (-) Occasional Regional Long Low Certain Moderate X | X
Risk of accidents & (-) Rare Local Moderate Low Unlikely Minor X | X
unplanned events
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
solid & liquid (-) Rare Local Short Low Possible Minor X | X
wastes
Harmful.substances (-) Rare Local Moderate Low Possible Minor X | X
& materials
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Risk of accidents &
sk o accidents (-) Rare Regional Moderate Low Unlikely Minor X | X |X
unplanned events
InFroductlgn of (-) Rare Regional Moderate Low Unlikely Minor X | X [ X
alien species
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Rare Local Moderate Low Possible Minor X | X | X
Harmful subst
armtu 'su stances (-) Rare Local Moderate Low Possible Minor X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate Low Unlikely Minor X | X[ X
unplanned events
Introducti f
n. roduc I.On © (-) Rare Regional Moderate Medium Unlikely Minor X | X [ X
alien species
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Rare Local Short Medium Possible Moderate X | X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X [X
& materials
Risk of accidents &
sk o accidents (-) Rare Local Moderate Medium Unlikely Minor X | X |X
unplanned events
InFroductlgn of (-) Rare Regional Moderate High Unlikely Moderate X | X | X
alien species
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Occasional Local Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate High Possible Moderate X | X | X
Harmful subst
armtu .su stances (-) Rare Local Moderate High Possible Moderate X | X |X
& materials
Risk of accidents & (-) Rare Local Moderate High Unlikely Moderate X | X [X
unplanned events
Introducti f
n. rocuc |.on © (-) Rare Regional Moderate High Unlikely Moderate X | X [ X
alien species
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance | C | O | D
Noise & vibration (-) Occasional Regional Long Low Certain Moderate X | X | X
Solid & liquid waste (-) Rare Local Moderate Medium Possible Moderate X | X | X
Harmful subst
armtu 'su stances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Unlikely Minor X | X | X
unplanned events
Introducti f
n. roduc I.On © (-) Rare Regional Moderate Low Unlikely Minor X | X | X
alien species
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical Impact (-) Occasional Local Long Medium Possible Moderate X | X | X
Noise & vibration (-) Occasional Local Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate High Possible Moderate X | X | X
Harmfullsubstances (-) Rare Local Moderate High Possible Moderate X | X |X
& materials
Risk of accidents & (-) Rare Local Moderate High Possible Moderate X | X [X
unplanned events
Introducti f
n. roduc I.On © (-) Rare Regional Moderate High Possible Moderate X | X |X
alien species
Receptor: Humans Sensitivity: Medium
Stressor Impact | Phase
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Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical Impact (-) Rare Local Short Medium Unlikely Minor X | X | X
Noise & vibration (-) Occasional Regional Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate Low Unlikely Minor X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Unlikely Minor X | X |X
& materials
Emissions to (-) Occasional Global Long Low Certain Moderate X | X[ X
atmosphere
Risk of accidents &

sk o accidents (-) Rare Local Moderate Medium Unlikely Minor X | X | X
unplanned events

Table 6-9: Impact significance assessment for the Central Unit in the Green & Blue scenario, Crete. For the
construction (C), operational (O),

methodology see 6.2.4. Positive impacts are marked in green. Phase:

decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Emissions to (-) Regular Regional Long Low Certain Moderate X | X |X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X X
Unplanned Events
Harmfullsubstances (-) Rare Local Moderate Low Probable Moderate X | X | X
& materials
Physical Impacts (-) Occasional Local Short Medium Possible Moderate X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
InFroductlf)n of (-) Rare National Short Medium Unlikely Minor X
alien species
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact (-) Regular Regional Short Low Probable Moderate X X
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X X
Unplanned Events
Harmfullsubstances (-) Occasional Regional Moderate Medium Possible Moderate X | X | X
& materials
Physical impact (-) Regular Local Long Low Possible Minor X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical Impacts (-) Regular Regional Long Low Certain Moderate X | X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X X
Unplanned Events
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Harmful.substances (-) Occasional Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Unlikely Minor
Solid & liquid waste (-) Rare Regional Moderate Low Probable Moderate X
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Possible Minor
(+) Regular Local Long Medium Probable Moderate X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Unlikely Minor
(+) Regular Local Long Medium Probable Moderate X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Artificial Lighting (-) Regular Local Long Medium Probable Moderate X
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Low Possible Minor X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Possible Minor
(+) Regular Local Long High Probable Major X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Noise & vibrations (-) Regular Llocal Short Medium Probable Moderate
In.troductl.on of (-) Rare National Short Medium Unlikely Moderate X
alien species
Artificial Lighting (-) Regular Local Long Medium Probable Moderate X
Shading (-) Regular Local Long Low Possible Minor X
(+) Regular Local Long High Probable Major X
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Possible Moderate X | X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Noise & vibrations (-) Regular Local Long Low Certain Moderate
Artificial Lighting (-) Long Local Long Medium Probable Moderate X
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| (+) | Long | Local | Long | Medium | Probable | Moderate | | X |
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
5';;2;?;332;1? (-) Rare Local Short High Unlikely Moderate X
Harmful.substances (-) Rare Regional Moderate High Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short High Possible Moderate X | X
(+) Regular Local Long Medium Possible Moderate X
Solid & liquid waste (-) Occasional Local Moderate High Probable Major X
N.0|se.and (-) Regular Local Long Medium Probable Moderate
vibrations
Artificial Lighting (-) Long Local Long Medium Possible Moderate X
In.troductl.on of (-) Long Local Short Medium Unlikely Moderate X
alien species
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents
and Unplanned (-) Rare Local Short Medium Unlikely Minor X
Events
Harmful substances . . .
. (-) Rare Regional Moderate Medium Possible Moderate X
& materials
Introduction of . . .
R . (-) Rare National Short Medium Unlikely Moderate X
alien species
Solid & liquid waste (-) Occasional Regional Short Low Possible Minor X
E:T:sosslgg;t: (-) Regular Regional Long Low Possible Minor X

Table 6-10: Impact significance assessment for the Aquaculture Module (on CU) in the Green & Blue scenario,
Crete. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational
(0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Occasional Global Long Low Possible Moderate X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
Harmful.substances (-) Rare Regional Long High Possible Moderate X
& materials
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
Harmful substances (-) Rare Local Long High Possible Moderate X
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Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long High Possible Moderate X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
;a;n;::lri::;bstances (-) Rare Regional Long High Possible Moderate X
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
Harmful.substances (-) Rare Regional Long High Possible Moderate X
& materials
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
;ar;rztfslri::ibstances (-) Rare Regional Long High Possible Moderate X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Probable Moderate X
Harmful.substances (-) Rare Regional Long High Possible Moderate X
& materials
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
;ar;rztfslri::ibstances (-) Rare Regional Long High Possible Moderate X
Emissions to (-) Occasional Global Long Low Possible Minor X
atmosphere
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
;ar;rztfslri::ibstances (-) Rare Regional Long High Possible Moderate X
Emissions to (-) Occasional Global Long Low Possible Minor X
atmosphere
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare Regional Long Medium Possible Moderate X
;ar;rztfslri::ibstances (-) Rare Regional Long High Possible Moderate X
Emissions to (-) Occasional Global Long Low Possible Minor X
atmosphere
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Table 6-11: Impact significance assessment for the Satellite Unit Fish Farm in the Green & Blue scenario, Crete.
For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste
(cleaning & (-) Rare Local Moderate Medium Possible Moderate X
maintenance)
(szlel:(jji Ifls:clgs\;vaste (-) Regular Local Long High Certain -l X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X
& materials
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of ) Regular Local Moderate Low Probable Moderate X | X
structures
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste
(cleaning & (-) Rare Local Moderate Medium Possible Moderate X
maintenance)
(Sf?elelzc(jji Ifl::clgs\;vaste (-) Regular Local Long Medium Certain Major X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X
& materials
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-)
(cleaning & Rare Local Moderate High Possible Moderate
maintenance)
(Sf?:ii I]:::;gs\;vaste ) Regular Local Long High Certain -l X
Harmful.substances ) Rare Local Moderate High Possible Moderate X
& materials
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of (-) Rare Local Short Low Certain Moderate X | X
structures
Noise & vibration (-) Occasional Local Short Low Certain Moderate X
Escape of fish (-) Rare Local/ Long Medium Possible Moderate X
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Regional
Solid & liquid waste (-)
(cleaning & Rare Local Moderate Medium Possible Moderate X
maintenance)
Solid & liquid waste (-) . .
(feed & faeces) Rare Local Long High Certain X | X
InFroductlgn of ) Rare Lo.cal/ Long High Possible Moderate X
alien species Regional
At'Fractlon of - wild ) Rare Local Moderate Medium Probable Moderate X
animals
Harmful.substances ) Rare Local short/ Medium Possible Moderate X
& materials Moderate
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibration (-) Occasional Local Short Low Certain Moderate
Physical impact of ) Regular Local short/ Low Certain Moderate X
structures Moderate
Escape of fish ) Rare Lo.cal/ Long Medium Possible Moderate X
Regional
Solid & liquid waste (-)
(cleaning & Rare Local Moderate Medium Possible Moderate
maintenance)
Solid & liquid waste (-) . . .
(feed & faeces) Rare Local Long Medium Certain Major X | X
InFroductlgn of ) Rare Lo.cal/ Long Medium Possible Moderate X
alien species Regional
At'Fractlon of wild ) Rare Local Moderate Medium Probable Moderate X
animals
Harmful substances . .
. (-) Rare Local Moderate Medium Possible Moderate X
& materials
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O |D
Noise & vibration (-) Occasional Local Short Low Certain Moderate X
Physical impact of ) Regular Local short/ Medium Possible Moderate X
structures Moderate
Solid & liquid waste (-) Local/
(cleaning & Rare ) Moderate Medium Possible Moderate
. Regional
maintenance)
Solid & liquid waste (-) Local/ . )
R | L High Cert X X
(feed & faeces) egular Regional ong '8 ertain
Escape of fish ) Rare Loic;:grleg Long High Possible Moderate X
Att.ractlon of wild ) Regular Lo.cal/ Long High Certain X
animals Regional
In.troductl.on of ) Rare LoFaI/reg Long High Possible Moderate X
alien species ional
Harmful.substances ) Rare Lo.cal/ Moderate Medium Possible Moderate X
& materials Regional
- o] ional Short,
Artificial lighting ) ccasional/ Local ort/ Low Certain Moderate X
regular Moderate
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibration (-) Occasional Local Short Low Certain Moderate X
Physical impact of (-) Short/ ) ) )
Regular Local Medium Unlikely Minor X
structures Moderate
Solid & liquid waste (-) Local/
(cleaning & Rare . Moderate Medium Possible Moderate
. Regional
maintenance)
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Solid & liquid waste (-)

Local/ . ]
(feed & faeces) Regular Regional Long High Certain -I X1 X |X

Escape of fish ) Rare Loicoarll/arleg Long High Possible Moderate X
At'Fractlon of wild ) Regular LoFaI/ Long High Probable Major X
animals Regional
InFroductlgn of ) Rare LoFaI/reg Long High Possible Moderate X
alien species ional
Harmful.substances ) Rare LoFaI/ Moderate Medium Possible Moderate X
& materials Regional
Artificial lighting ) Occasional/ Local short/ Low Certain Moderate X
regular Moderate
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Noise & vibration (-) Occasional Local Short Low Certain Moderate X | X
Physical impact of ) Regular Local short/ Medium Possible Moderate X | X
structures Moderate
Solid & liquid waste (-) Local/
(cleaning & Rare ) Moderate Medium Possible Moderate
. Regional
maintenance)
Solid & liquid waste (-) Local/ . )
Regul L High Cert X | X X
(feed & faeces) egular Regional ong '8 ertain
Escape of fish ) Rare Loic;:grleg Long High Possible Moderate X
Att.ractlon of wild ) Regular Lo.cal/ Long High Certain X
animals Regional
In.troductl.on of ) Rare LoFaI/reg Long High Possible Moderate X
alien species ional
Harmful.substances ) Rare Lo.cal/ Moderate Medium Possible Moderate X
& materials Regional
Artificial lighting ) Occasional/ Local short/ Low Certain Moderate X
regular Moderate
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Noise & vibration (-) Occasional Local Short Low Certain Moderate X | X
Solid & liquid waste (-) Local/
(cleaning & Rare ) Moderate Medium Possible Moderate
. Regional
maintenance)
Solid & liquid waste (-) Local/ . ) )
Regul L Med Cert M X | X X
(feed & faeces) egular Regional ong eaium ertain ajor
Harmful.substances ) Rare LoFaI/ Moderate Medium Possible Moderate X
& materials Regional

Table 6-12: Impact significance assessment for the Satellite Unit Algae Farm in the Green & Blue scenario,
Crete. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational
(0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Emissions to (-) Rare Global Moderate Medium Unlikely Minor X
atmosphere /Long
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Risk of accident & (-) Rare Regional Moderate High Possible Moderate X
unplanned event /Long
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Moderat
Solid & liquid waste (-) Occasional Regional ?Loe:; € Medium Possible Moderate X
Emissions to (-) Rare Regional Moderate Medium Unlikely Moderate X
atmosphere /Long
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local M‘;i}i’:te Medium Possible Moderate X
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Rare National Long Medium Possible Moderate X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of accident & (-) Rare Regional Moderate High Possible Moderate X
unplanned event /Long
Solid & liquid t Moderat
ol lquid waste (-) Occasional Regional ?Loer:g € Medium Possible Moderate X
Emissions to ) Moderate . . .
atmosphere (-) Rare Regional /Long Medium Unlikely Minor X
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of accident & (-) Rare Regional Moderate High Possible Moderate X
unplanned event /Long
Solid & liquid waste (-) Occasional Regional M‘;ﬁ;[:zte Medium Possible Moderate X | X
Emissions to . Moderate . . .
atmosphere (-) Rare Regional /Long Medium Unlikely Minor X
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of accident & Moderat
sk ot acciden (-) Rare Regional oderate High Possible Moderate X
unplanned event /Long
Solid & liquid waste (-) Occasional Regional M?Iij:rzzte Medium Possible Moderate X | X
Emissions to (-) Rare Regional Moderate Medium Unlikely Minor X
atmosphere /Long
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of (-) Regular Local short/ Medium Possible Moderate X
structure Moderate
Local Moderat
Solid & liquid waste (-) Rare oFa/ oderate High Possible Moderate X | X
Regional /long
Risk of accident & (-) Rare Regional Moderate High Possible Moderate X
unplanned event /Long
Attracti f wild Local Moderat
brac fon orwi (-) Regular oFa/ oderate High Certain X
animals Regional /long
Emissions to (-) Rare Regional Moderate Medium Unlikely Minor X
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atmosphere /Long
Noise & vibrations (-) Occasional Local Short Low Certain Moderate X
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact of (-) Regular Local short/ Medium Possible Moderate X | X
structure Moderate
Solid & liquid waste (-) Rare LoFaI/ Moderate Medium Possible Moderate X | X | X
Regional /long
Risk of accident & Moderat
sk ot acciden (-) Rare Regional oderate High Possible Moderate X
unplanned event /Long
AtFractlon of wild ) Regular LoFaI/ Moderate High Probable Major X
animals Regional /long
Emissions to . Moderate . . .
atmosphere (-) Rare Regional /Long Medium Unlikely Minor X
Noise & vibrations (-) Occasional Local Short Low Certain Moderate X
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact of Short/ . . .
structure (-) Regular Local Moderate Medium Unlikely Minor X | X
Local Moderat
Solid & liquid waste (-) Rare o.ca/ oderate High Possible Moderate X | X | X
Regional /long
Risk of accident & (-) Rare Regional Moderate High Possible Moderate X
unplanned event /Long
At'Fractlon of wild ) Regular Lo.cal/ Moderate High Certain X
animals Regional /long
Emissions to . Moderate . .
(-) Rare Regional Medium Unlikely Moderate X
atmosphere /Long
Noise & vibrations (-) Occasional Local Short Low Certain Moderate X
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Local Moderat
Solid & liquid waste (-) Rare o.ca / oderate Medium Probable Moderate X X
Regional /long
Emissions to . Moderate . . .
atmosphere (-) Rare Regional JLong Medium Unlikely Minor X
Noise & vibrations (-) Occasional Local Short Low Certain Moderate X

Table 6-13: Impact significance assessment for the PV Plant in the Green & Blue scenario, Crete. For the
methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Occasional Local Short Low Probable Moderate X X
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature | Frequency | Extent Duration | Magnitude | Likelihood | Significance | C | (o) | D
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Physical impact | () | Regular | Regional | Moderate | Medium | Probable | Moderate | X | |
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|O
:E;tsromagnetlc (-) Occasional Regional Moderate Medium Unlikely Minor X
Physical impact (-) Regular Regional Moderate Medium Probable Moderate X
Solid & liquid waste (-) Rare Local Short Low Unlikely Minor
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|oO
Light reflection (-) Regular Local Regular Medium Probable Moderate X | X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|oO
]Ic-iiljztsromagnetlc (-) Occasional Regional Moderate Medium Unlikely Minor X | X
Physical impact (-) Regular Regional Moderate Medium Probable Moderate X
Solid & liquid waste (-) Rare Local Short Low Unlikely Minor
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|O
Elect ti
ﬁ;zsromagne ¢ (-) Occasional Regional Moderate Medium Unlikely Minor X | X
Physical impact (-) Regular Regional Moderate High Probable Major X
Solid & liquid waste (-) Rare Local Short Medium Unlikely Minor
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|oO
:E;tsromagnetlc (-) Occasional Regional Moderate Medium Unlikely Minor X | X
Solid & liquid waste (-) Rare Local Short Medium Unlikely Minor
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|oO
Physical impact (-) Regular Local Short Medium Probable Moderate X
Noise & vibration (-) Regular Local Short Medium Probable Moderate X
:E;tsromagnetlc (-) Occasional Regional Moderate Medium Unlikely Minor X | X
Solid & liquid waste (-) Occasional Local Short Medium Possible Moderate
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|O
Physical impact (-) Regular Local Short Medium Probable Moderate X
Noise & vibration (-) Regular Local Short Medium Probable Moderate X
Light reflection (-) Regular Local Moderate Medium Probable Moderate X | X
:E;tsromagnetlc (-) Occasional Local Short Medium Possible Moderate X | X
Heat energy (-) Rare Local Short Medium Unlikely Minor X
Solid & liquid waste (-) Occasional Local Short Medium Probable Moderate
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|oO
Physical impact (-) Regular Local Short Medium Probable Moderate X
Noise & vibration (-) Regular Local Short Medium Probable Moderate X
Light reflection (-) Regular Local Moderate Medium Probable Moderate X | X
filjztsromagnetlc (-) Occasional Local Short Medium Possible Moderate X | X
Solid & liquid waste (-) Occasional Local Short Medium Probable Moderate
Receptor: Humans Sensitivity: Medium
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Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Light reflection (-) Regular Local Moderate Low Probable Minor X
:E;tsromagnetlc (-) Occasional Local Short Medium Possible Moderate X

Table 6-14: Impact significance assessment for the Satellite Unit Wind Farm in the Green & Blue scenario,
Crete. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational
(0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Rare Local Long Low Possible Minor X
¥ P (+) Regular Local Long Medium Probable Moderate X
Solid & Liquid (-) Rare Local Short Low Unlikely Minor X
Waste
Harmful subst:
armiu 'su stances (-) Rare Local Short Low Unlikely Minor X
& materials
Risk of accidents & (-) Rare Local Short Low Unlikely Minor X | X
unplanned events
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Occasional Local Long Low Possible Minor X | X
¥ P (+) Regular Local Long Medium Probable Moderate X
Solid & Liquid
ol ‘qut (-) Rare Local Short Low Possible Minor X | X
Waste
Harmfullsubstances (-) Occasional Local Short low Possible Minor X | X
& materials
Risk of accidents &
sk ot accidents (-) Rare Local Short Low Possible Minor X | X
unplanned events
Heat energy (-) Rare Local Long Low Unlikely Minor X
Receptor: Water Temperature Sensitivity: Low
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Rare Local Long Low Unlikely Minor X
Risk of accidents & (-) Rare Local Moderate Low Unlikely Minor X
unplanned events
Heat energy (-) Occasional Local Long Medium Possible Moderate X
Receptor: Sediment Dynamics Sensitivity: Low
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
L Local/ R .
Physical impact (-) Regular regional Long Medium possible Moderate X | X
Risk of accidents & Local/ . .
unplanned events (-) Rare Regional Long High possible Moderate X
Receptor: Sediment Quality Sensitivity: Low
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
L Local/ . .
Physical impact (-) Rare regional Long Low Unlikely Minor X | X
solid & Liquid (-) Rare LoFaI/ Short Medium Unlikely Minor X
Waste regional
Harmful subst: Local
armtu .su stances (-) Rare o.ca/ Short Medium Unlikely Minor X
& materials regional
Risk of accidents & (-) Rare LoFaI/ moderate High possible Moderate X | X
unplanned events regional
Receptor: Landscape/Seascape Sensitivity: Low
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Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Regular Local Long High Certain X | X
Solid & Liguid (-) Rare LoFaI/ Short Low Unlikely Minor X
Waste regional
Risk of accidents & Local
sk ot accidents (-) Rare o.ca / Short Medium Possible Moderate X | X
unplanned events regional
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Regular Local Long Low Probable Moderate X | X
v P (+) Regular local Long Medium Probable Moderate X
Artificial Lighting (-) Regular Local Long Low Probable Moderate X
Heat energy (-) Occasional Local Moderate Low Unlikely Minor X
Solid & Liquid (-) Rare Local Short Low Unlikely Minor X
Waste
Harmful.substances (-) Rare Local Short Low Unlikely Minor X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X | X
unplanned events
Shading (-) Regular Local Long Low Unlikely Minor X
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Regular Local Long Medium Certain Major X | X
¥ P (+) Regular Local Long Medium Certain Major X
solid & Liquid (-) Rare Local Short Low Unlikel Minor X
Waste 4
Harmful.substances (-) Rare Local Short Low Unlikely Minor X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X | X
unplanned events
Heat energy (-) Rare Local Moderate Low Unlikely Minor X
Shading (-) Regular Local Long Low Unlikely Minor X
]Eiljztsromagnetlc (-) Regular Local Long Low Possible Minor X
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
(-) Regular Lo.cal/ Long Low Possible Minor X | X
L regional
Physical impact Local/
(+) Regular . Long Medium Certain Major X
regional
Artificial lighting (-) Regular Local Moderate Low Probable Moderate X
Heat energy (-) Rare Local Moderate Low Unlikely Minor X | X
Local
Noise & vibration (-) Regular oFa / Long Low Certain Moderate
regional
Solid & Liguid (-) Rare Local Short Low Unlikely Minor X
Waste
Harmful subst:
armiu .su stances (-) Rare Local Short Low Unlikely Minor X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Possible Minor X | X
unplanned events
Shading (-) Regular Local Long Low Unlikely Minor X
E.Iectromagnetlc ‘) Regular Local Long Low Possible Minor X
fields
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Regular Local/ Long Medium Possible Moderate X | X
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regional
(+) Regular Local/ Lon, High Certain Critical X
g regional e &
Artificial lighting (-) Regular Local Moderate Low Probable Moderate X | X
Heat energy (-) Rare Local Moderate Low Unlikely Minor X | X
Regul Local .
Noise & vibration (-) eguar o.ca / Long Medium Certain Major X| X | X
regional
Solid & Liguid (-) Rare Local Short Low Unlikely Minor X[ X | X
Waste
Harmful subst:
armiu .su stances (-) Rare Local Short Low Unlikely Minor X | X|X
& materials
Risk of accidents & (-) Rare Local Moderate High Possible Moderate X | X|X
unplanned events
Shading (-) Regular Local Long Low Unlikely Minor X
E.Iectromagnetlc ‘) Regular Local Long Low Possible Minor X
fields
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance c|O0|D
L Local/ . .
Physical impact (-) Regular regional Long High Probable Major X[ X |X
Artificial lightin - Regular Local Moderate Low Possible Minor X | X
ghting (+) Regular Local Moderate Low Possible Minor X
Noise & vibration (-) Regular LoFaI/ Long High Probable Major X[ X |X
regional
Solid & Liquid (-) Rare Local Short Low Unlikely Minor X | X
Waste
Harmful.substances (-) Rare Local Short Low Unlikely Minor X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Possible Moderate X[ X |X
unplanned events
Receptor: Marine Mammals Sensitivity: High
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
L Local/ .
Physical impact (-) Regular regional Long High Possible Moderate X[ X |X
Artificial lighting (-) Regular Local Moderate Low Probable Moderate X | X
Noise & vibration (-) Regular Lo.cal/ Long High Certain X[ X | X
regional
Solid & Liguid (-) Rare Local Short Low Unlikely Minor X | X | X
Waste
Harmful.substances (-) Rare Local Short Low Unlikely Minor X| X | X
& materials
Risk of accidents &
Isk ot accidents (-) Rare Local Moderate High Possible Moderate X | X|X
unplanned events
Heat energy (-) Rare Local Moderate Low Unlikely Minor X
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature | Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
s Local/ . ) .
Physical impact (-) Regular regional Long Medium Certain Major X[ X |X
Artificial lighting (-) Regular Local Moderate Low Probable Moderate X | X
Local
Noise & vibration (-) Regular o.ca / Moderate Low Possible Minor X| X | X
regional
Solid & Liguid (-) Rare Local Short Low Unlikely Minor X[ X | X
Waste
Harmful subst:
armiu .su stances (-) Rare Local Short Low Unlikely Minor X[ X|X
& materials
Risk of accidents & (-) Rare Local Moderate High Possible Moderate X[ X |X
unplanned events
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Shading | 0 ] Rare | local | Short Low | unlikely | Minor IES

6.4.4 GREEN & BLUE CONCEPT, LIUQIU ISLAND (TAIWAN)

The impact significances of the Green & Blue concept off Liugiu Island are summarised for each element of the
scenario in Tables 6-15 to 6-21 below.

Most impacts of vessel traffic (Table 6-15) are of minor or moderate significance, but noise and vibrations from
ship’s machine are considered as a major effect on fish and turtles, marine mammals, and humans. Noise and
vibrations is also considered a major/critical stressor from the Central Unit (Table 6-16) and the associated
Leisure module (Table 6-17) on fish and turtles, marine mammals and birds and bats. Shading from the Central
Unit is supposed to have a positive effect on fish and turtles; the physical presence of the structure is expected
to provide shelter with a positive impact on fish and turtles and marine mammals.

The stressor artificial lighting from Central Unit and leisure module is considered only of moderate significance
on many receptors in this scenario, because Leisure 2 in this Green & Blue scenario has (in contrast to Leisure
Island, Gran Canaria) only limited leisure facilities, mainly accommodation, and no lighting from an underwater
bar. Anyway, the impact of artificial lighting on fish and turtles was rated as being of major significance in this
scenario. Whether the impact of artificial light on birds and bats has a positive, negative or no effect remains to
be seen.

Solid and liquid wastes coming from the daily operations of the leisure and the aquaculture modules (Table 6-
18) onboard the Central Unit, will most likely have a major effect on water and sediment quality, benthos, fish
and turtles, marine mammals and humans. An additional major/critical threat is posed by waste from the fish
(Table 6-19) and algae farms (Table 6-20) in this scenario. Noise and vibrations from the fish farm are expected
to have a major impact on fish and turtles and marine mammals, the mooring will significantly affect sediment
dynamics. The artificial lighting of the fish farm units is expected to pose a major impact on marine mammals,
birds and bats, and fish and turtles. The escape of fish from the fish cages and the introduction of alien species
are rated to be of major significance for plankton, benthos, and fish and turtles in this scenario.

The OTEC plant (Table 6-21) is expected to have mainly moderate effects on the environment. Only the stressor
heat energy has a major effect on water temperature and the pelagic flora and fauna. The pelagic flora and
fauna may also be affected by physical stressors owing to potential changes in sea water salinity and water
column stratification.

Table 6-15: Impact significance assessment for Vessel Traffic in the Green & Blue scenario, Liugiu Island. For
the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Emissions to (-) Occasional Global Long Low Certain Moderate X | X | X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Rare Local Short Low Possible Minor X | X | X
Harmful substances (-) Rare Local Moderate Low Possible Minor X | X | X
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& materials
Risk of accidents & (-) Rare Regional Long Medium Unlikely Minor X | X | X
unplanned events
Receptor: Water Temperature Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Rare Local Short Low Possible Minor X | X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Risk of accidents & (-) Rare Regional Long Medium Unlikely Minor X | X | X
unplanned events
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical Impact (-) Occasional Regional Long Low Certain Moderate X | X | X
Risk of accidents & (-) Rare Local Moderate Low Unlikely Minor X | X | X
unplanned events
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Rare Local Short Low Possible Minor X | X | X
Harmfullsubstances (-) Rare Local Moderate Low Possible Minor X | X | X
& materials
Risk of accidents & (-) Rare Regional Moderate Low Unlikely Minor X | X | X
unplanned events
InFroductlgn of (-) Rare Regional Moderate Low Unlikely Minor X | X | X
alien species
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Rare Local Moderate Low Possible Minor X | X | X
Harmful.substances (-) Rare Local Moderate Low Possible Minor X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate Low Unlikely Minor X | X | X
unplanned events
InFroductlgn of (-) Rare Regional Moderate Medium Unlikely Minor X | X | X
alien species
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Rare Local Short Medium Possible Moderate X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate Medium Unlikely Minor X | X | X
unplanned events
InFroductlf)n of (-) Rare Regional Moderate High Unlikely Moderate X | X | X
alien species
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Occasional Local Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate High Possible Moderate X | X | X
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Harmful subst
armiu 'su stances (-) Rare Local Moderate High Possible Moderate X | X | X
& materials
Risk of accidents & (-) Rare Local Moderate High Unlikely Moderate X | X | X
unplanned events
Introducti f
n. roduc I.On ° (-) Rare Regional Moderate High Unlikely Moderate X | X | X
alien species
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Occasional Regional Long Low Certain Moderate X | X | X
Solid & liquid waste (-) Rare Local Moderate Medium Possible Moderate X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Risk of accidents &
sk of accidents (-) Rare Local Moderate Medium Unlikely Minor X | X | X
unplanned events
InFroductlgn of (-) Rare Regional Moderate Low Unlikely Minor X | X | X
alien species
Receptor: Marine Mammals Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical Impact (-) Occasional Local Long Medium Possible Moderate X | X | X
Noise & vibration (-) Occasional Local Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate Medium Possible Moderate X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Risk of accidents &
sk ot accidents (-) Rare Local Moderate Medium Possible Moderate X | X | X
unplanned events
InFroductlgn of (-) Rare Regional Moderate Medium Possible Moderate X | X | X
alien species
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical Impact (-) Rare Local Short Medium Unlikely Minor X | X | X
Noise & vibration (-) Occasional Regional Long Medium Certain Major X | X | X
Solid & liquid waste (-) Rare Local Moderate Low Unlikely Minor X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Unlikely Minor X | X | X
& materials
Emissi t
missions 1o (-) Occasional Global Long Low Certain Moderate X | X | X
atmosphere
Risk of accidents & (-) Rare Local Moderate Medium Unlikely Minor X | X | X
unplanned events

Table 6-16: Impact significance assessment for the Central Unit in the Green & Blue scenario, Liugiu Island. For
the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Emissions to . . .
atmosphere (-) Regular Regional Long Low Possible Minor X | X | X
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Risk of Accidents &
ISk o Accidents (-) Rare Local Short Medium Possible Moderate X X
Unplanned Events
Harmfullsubstances (-) Rare Local Moderate Low Probable Moderate X | X | X
& materials
Physical Impacts (-) Occasional Local Short Medium Possible Moderate X
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Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
In.troductl.on of (-) Rare National Short Medium Possible Moderate X
alien species
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Water Temperature Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact (-) Regular Regional Short Low Probable Moderate X
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmfullsubstances (-) Occasional Regional Moderate Medium Possible Moderate X | X
& materials
Physical impact (-) Regular Local Long Low Probable Moderate
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical Impacts (-) Regular Regional Long Low Certain Moderate X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmfullsubstances (-) Occasional Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Unlikely Minor
Solid & liquid waste (-) Rare Regional Moderate Low Probable Moderate X
InFroductlf)n of (-) Rare National Short Medium Unlikely Moderate X
alien species
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmfullsubstances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Possible Minor
(+) Regular Local Long Medium Probable Moderate X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
InFroductlf)n of (-) Rare National Short Medium Unlikely Moderate X
alien species
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmfullsubstances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Unlikely Minor
(+) Regular Local Long Medium Probable Moderate X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Introduction of (-) Rare National Short Medium Unlikely Moderate X
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alien species
Artificial Lighting (-) Long Local Long Low Certain Moderate X
Shading (-) Regular Local Long Low Probable Moderate X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Low Possible Minor X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Medium Possible Moderate
(+) Regular Local Long High Probable Major X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
\':‘izlrsaiions & (-) Regular Local Long Medium Certain Major
Introduction of . . .
; ) (-) Rare National Short Medium Possible Moderate X
alien species
Artificial Lighting (-) Long Local Long Medium Certain Major X
Shading (-) Regular Local Long Low Possible Minor X
(+) Regular Local Long High Probable Major X
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Possible Moderate X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Low Possible Moderate X | X
Solid & liquid waste (-) Occasional Regional Moderate Medium Probable Moderate X
Nmse .and (-) Regular Local Long Low Certain Moderate
vibrations
e (-) Long Local Long Medium Probable Moderate X
Artificial Lighting (+) Long Local Long Medium Probable Moderate X
Receptor: Marine Mammals Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
SI;I;IZT'\?;ZME‘\E/Z;S'(? (-) Rare Local Short High Unlikely Moderate X
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X | X
& materials
Physical Impacts (-) Rare Local Short Medium Probable Moderate X | X
(+) Regular Local Long Medium Possible Moderate X
solid & liquid (-) Occasional Local Moderate Medium Probable Moderate X
wastes
Noise & vibrations (-) Regular Local Long High Probable Major
Artificial Lighting (-) Long Local Long Medium Probable Moderate X
In.troductl.on of (-) Long Local Short Medium Unlikely Moderate X
alien species
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Risk of Accidents & (-) Rare Local Short Medium Unlikely Minor X
Unplanned Events
Harmful.substances (-) Rare Regional Moderate Medium Possible Moderate X
& materials
Introduction of . . .
; ) (-) Rare National Short Medium Unlikely Moderate X
alien species
Solid & liquid waste (-) Occasional Regional Short Low Possible Minor X
E::T:ZSSISEZ:E (-) Regular Regional Long Low Possible Minor X
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Table 6-17: Impact significance assessment for Leisure 2 Module in the Green & Blue scenario, Liuqiu Island.
For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Regular Local Short Low Probable Moderate X | X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Receptor: Water Temperature Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA X X
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA X | X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X
Artificial lighting (-) Regular Local Moderate Medium Possible Moderate X
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibrations (-) Regular Local Long High Certain _I X | X
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X
Artificial lighting (-) Regular Local Moderate Medium Possible Moderate X
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibrations (-) Regular Local Long High Certain X | X
Artificial lighting (-) Regular Local Moderate Medium Possible Moderate X
Receptor: Marine Mammals Sensitivity: Medium
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Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibrations (-) Regular Local Long High Certain _I X | X
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X
Artificial lighting (-) Regular Local Moderate Medium Possible Moderate X
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibrations (-) Regular Local Long Low Certain Moderate X
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X
Artificial lighting (-) Regular Local Moderate Low Possible Minor X

Table 6-18: Impact significance assessment for the Aquaculture Module (on CU) in the Green & Blue scenario,
Liugiu Island. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C),
operational (0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Emissions to (-) Regular Local Short Low Probable Moderate X | X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Receptor: Water Temperature Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
No impact NA NA NA NA NA NA NA X X
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X
& materials
Receptor: Pelagic Fauna & Flora Sensitivity: Low
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Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X
& materials
Emissions to (-) Regular Local Short Low Probable Moderate X | X | X
atmosphere
Receptor: Marine Mammals Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X | X | X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Emissions to (-) Regular Local Short Low Probable Moderate X
atmosphere
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X
Harmful.substances (-) Rare Local Moderate Medium Possible Moderate X
& materials
Emissions to (-) Regular Local Short Low Probable Moderate X
atmosphere

Table 6-19: Impact significance assessment for the Satellite Unit Fish Farm in the Green & Blue scenario, Liugiu
Island. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C),

operational (0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
No impact NA NA NA NA NA NA NA
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Regular Local Long High Certain X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Receptor: Water Temperature Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact of (-) Regular Local Long Medium Certain Major X | X | X
structures
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Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Regular Local Long Medium Certain Major X | X | X
Harmfullsubstances (-) Rare Local Moderate Medium Possible Moderate X X
& materials
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Regular Regional Moderate Medium Certain Major X
Harmful.substances (-) Rare Local Moderate Low Possible Minor X
& materials
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical impact of (-) Regular Local Long Medium Probable Moderate X| X | X
structures
Noise & vibration (-) Occasional Local Short Medium Probable Moderate X
Escape of fish (-) Occasional Regional Long High Probable Major X
Solid & liquid (-) Regular Local Long High Certain X | X
wastes
Introducti f .
n. roduc I.On © (-) Occasional Regional Long High Probable Major X
alien species
Att.ractlon of wild (-) Occasional Local Long Medium Probable Moderate X
animals
Harmful substances . .
. (-) Rare Local Moderate Medium Possible Moderate X | X | X
& materials
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Noise & vibration (-) Occasional Local Short Low Probable Minor X
Physical impact of (-) Regular Local Long Medium Certain Major X | X
structures
Escape of fish (-) Occasional Regional Long High Probable Major X
Solid & liquid .
ol ‘qul (-) Regular Local Long Medium Certain Major X | X
wastes
Introduction of . . . .
R ) (-) Occasional Regional Long Medium Probable Major X
alien species
At'Fractlon of wild (-) Occasional Local Moderate Medium Probable Moderate X
animals
Harmful substances . .
. (-) Rare Local Long Medium Possible Moderate X | X | X
& materials
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Occasional Local Short High Probable Major X | X | X
Physical impact of (-) Regular Local Long Medium Probable Moderate X | X
structures
Solid & liquid waste (-) Regular Local Long High Certain _I X | X | X
Escape of fish (-) Occasional Regional Long High Probable Major X
Attracti f wild
.rac lon orwi (-) Occasional Local Moderate Medium Probable Moderate X
animals
Introduction of . . . .
) ) (-) Occasional Regional Long High Probable Major X
alien species
Harmful substances . .
. (-) Rare Local Long High Possible Moderate X | X | X
& materials
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Artificial lighting | () | Regular Local Moderate | Medium [ Certain | Major Ed
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance c|O0|D
Noise & vibration (-) Occasional Regional Short Medium Probable Moderate X | X | X
Physical impact of (-) Rare Local Long Medium Unlikely Minor X | X
structures
Solid & liguid (-) Rare Local Long Low Unlikely Minor X | X | X
wastes
Escape of fish (-) Occasional Local Long Low Probable Moderate X
At'Fractlon of wild (-) Occasional Local Moderate Medium Possible Moderate X
animals
Introduction of .
R . (-) Occasional Local Long Low Probable Moderate X
alien species
Harmful.substances (-) Rare Local Long Low Possible Minor X | X | X
& materials
Artificial lighting (-) Regular Local Regular Medium Certain Major X
Receptor: Marine Mammals Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Occasional Regional Long High Probable Major X | X | X
Physical i t of
ysical impact o (-) Occasional Regional Long High Possible Moderate X | X
structures
Solid & liquid . . .
wastes (-) Regular Regional Long High Certain -l X | X | X
Escape of fish (-) Occasional Regional Long Low Probable Moderate X
:;::::T:m of wild (-) Occasional Regional Moderate Medium Probable Moderate X
Introduction of . . .
) ) (-) Occasional Regional Long Medium Probable Moderate X
alien species
Harmful substances . .
. (-) Rare Local Long Medium Possible Moderate X | X | X
& materials
Artificial lighting (-) Regular Local Moderate Medium Certain Major X
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Noise & vibration (-) Occasional Local Short Low Possible Minor X | X
Solid & liquid waste (-) Rare Local Short Low Unlikely Minor X | X | X
Harmful.substances (-) Rare Local Long Low Possible Minor X
& materials

Table 6-20: Impact significance assessment for the Satellite Unit Algae Farm in the Green & Blue scenario,
Liugiu Island. For the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C),
operational (0), decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Emissions to (-) Rare Local Short Low Probable Moderate X| X | X
atmosphere
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Risk of accident & (-) Rare Local Short Low Possible Minor X | X | X
unplanned event
Solid & liquid waste (-) Regular Regional Moderate Medium Certain Major X
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Receptor: Water Temperature Sensitivity: Medium
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Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact (-) Rare Local Short Low Possible Minor X | X | X
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Solid & liquid waste (-) Regular Local Long Medium Certain Major X | X | X
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Solid & liquid waste (-) Regular Local Long Low Possible Minor X
Receptor: Microorganisms Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Risk of accident &
sk o acciden (-) Rare Local Short Low Possible Minor X
unplanned event
Solid & liquid waste (-) Regular Regional Moderate Medium Certain Major X
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Risk of accident &
sk o acciden (-) Rare Local Short Low Possible Minor X | X | X
unplanned event
Solid & liquid waste (-) Regular Local Moderate Medium Certain Major X | X | X
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Risk of accident & (-) Rare Local Short Low Possible Minor X | X | X
unplanned event
Solid & liquid waste (-) Regular Local Moderate Low Certain Moderate X | X | X
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Physical i t of
ysical impact 0 (-) Regular Local Long High Possible Moderate X | X
structure
Solid & liquid waste (-) Regular Regional Long High Certain _I X | X | X
Risk of accident & (-) Rare Local Short Low Possible Minor X | X | X
unplanned event
Attracti f wild
.rac lon ot wi (-) Occasional Local Moderate Medium Possible Moderate X
animals
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Noise & vibrations (-) Rare Local Moderate Medium Unlikely Minor X | X | X
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical i t of
ysicalimpact o (-) Rare Local Long Medium Unlikely Minor X | X
structure
Solid & liquid waste (-) Rare Local Long Low Unlikely Minor X | X | X
Risk of accident &
sk o acciden (-) Rare Local Short Low Possible Minor X
unplanned event
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Attracti f wild

brac fon orwi (-) Occasional Local Moderate Medium Possible Moderate X
animals
Emissions to (-) Rare Local Short Low Unlikely Minor X | X | X
atmosphere
Noise & vibrations (-) Rare Local Moderate Medium Unlikely Minor X | X
Receptor: Marine Mammals Sensitivity: Medium

Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D

Physical i t of

ysical impact 0 (-) Occasional Regional Long High Possible Moderate X | X
structure
Solid & liquid waste (-) Regular Regional Long High Certain _I X | X | X
Risk of accident & (-) Rare Regional Short Low Possible Minor X | X | X
unplanned event
Attracti f wild

.rac lon ot wi (-) Occasional Regional Moderate Medium Probable Moderate X
animals
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Noise & vibrations (-) Occasional Regional Long High Possible Moderate X | X | X
Receptor: Humans Sensitivity: Medium

Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D

Solid & liquid waste (-) Rare Local Short Low Unlikely Minor X | X | X
Emissions to (-) Rare Local Short Low Unlikely Minor X
atmosphere
Noise & vibrations (-) Occasional Local Short Low Possible Minor X

Table 6-21: Impact significance assessment for the OTEC Plant in the Green & Blue scenario, Liugiu Island. For
the methodology see 6.2.4. Positive impacts are marked in green. Phase: construction (C), operational (O),
decommissioning (D); not applicable (NA).

Receptor: Air Quality Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Water Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impacts (-) Regular Regional Long Low Probable Moderate X
Harmfullsubstances (-) Occasional Local Short Low Probable Moderate X
& materials
Receptor: Water Temperature Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Heat Energy (-) Regular Local Long Medium Certain Major X
Receptor: Sediment Dynamics Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
Physical impact of (-) Occasional Local Moderate Low Probable Moderate X X
structures
Receptor: Sediment Quality Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance C|O|D
Harmfullsubstances (-) Rare Local Short Low Unlikely Minor X
& materials
Receptor: Landscape/Seascape Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance cC|O|D
No impact NA NA NA NA NA NA NA
Receptor: Microorganisms Sensitivity: Low
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Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Harmful.substances (-) Occasional Local Moderate Low Possible Minor X
& materials
Receptor: Benthic Fauna & Flora Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of (-) Occasional Local Moderate Low Probable Moderate X
structures
Noise & vibration (-) Rare Local Short Low Probable Moderate
Receptor: Pelagic Fauna & Flora Sensitivity: Low
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of (-) Regular Local Long Medium Certain Major X
structures
Noise & vibration (-) Rare Local Short Low Possible Minor
Heat Energy (-) Regular Local Long Medium Certain Major X
Harmfullsubstances (-) Occasional Local Short Low Probable Moderate X
& materials
Receptor: Fish & Turtles Sensitivity: High
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of (-) Regular Local Long Medium Possible Moderate X
structures
Noise & vibration (-) Occasional Local Short Medium Probable Moderate
Heat Energy (-) Regular Regional Long High Possible Moderate X
Harmful.substances (-) Occasional Local Short Medium Probable Moderate X
& materials
Receptor: Birds & Bats Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibration (-) Rare Local Moderate Low Possible Minor
Receptor: Marine Mammals Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Physical impact of (-) Regular Regional Long Low Probable Moderate X
structures
Noise & vibration (-) Rare Regional Short Medium Possible Moderate
Receptor: Humans Sensitivity: Medium
Stressor Impact Phase
Name Nature Frequency Extent Duration Magnitude Likelihood Significance O|D
Noise & vibration (-) Rare Local Short Low Probable Moderate
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6.5 CUMULATIVE EFFECTS

Cumulative effects involve several impacts, often caused by different activities/stressors, affecting the same
receptor in combination (see chapter 6.2.3).

A potential cumulative impact at the Leisure Island Scenario, Gran Canaria, is generated by noise from frequent
vessel traffic and from the leisure facilities, and by artificial lighting from the leisure facilities. Taken alone, all
the effects are of major or even critical significance for fish and turtles, and marine mammals. In combination,
these effects may sum up to an even more detrimental and critical effect. It is difficult to predict cumulative
impacts and their consequences, but the additive effects of noise and light on the marine fauna, in particular
marine mammals, fish and turtles need to be reduced as much as possible and they have to be subject to
comprehensive monitoring.

For the Green & Blue Scenario off Crete, so far no cumulative effects are expected.

In the Green & Blue Scenario off Liugiu Island, similar cumulative effects to Leisure Island may arise, in
particular because this scenario involves additional leisure facilities. Noise is generated from vessel traffic and
leisure facilities, affect in particular fish and turtles and marine mammals in combination with artificial lighting
from the leisure facilities. As for the Leisure Island Scenario, a strict mitigation and monitoring is required.
Another potential cumulative effect may come from solid and liquid wastes. Waste and wastewater are
produced in larger amounts in this scenario due to presence of visitors and leisure facilities, but waste entering
the water is also produced by the aquaculture farms. Release of any sewage from the central unit and
associated leisure facilities should be avoided by all means to reduce the cumulative negative effect of waste
and wastewater on water quality and the marine living community.
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7 FRAMEWORK FOR MITIGATION, MANAGEMENT AND ENVIRONMENTAL MONITORING

7.1  MITIGATION MEASURES

To reduce or avoid potential negative impacts of the TROPOS elements on the environment, appropriate
mitigation measures are required; in particular for impacts expected to be of major or critical significance for
the ecosystem and its receptors. There are different strategies for mitigation, ranging from changes in design of
structures to on-site reduction or avoidance of the impact. It is of major importance that the best available
practice is always used.

Below are shown, negative impact mitigation measures for each element of the TROPOS case scenarios.
Though platform construction and disassembly will take place in a shipyard (see Chapter 6.3.10 above), there
are some important issues applying to the whole construction — the CU and all satellites — to consider:

e On-site, offshore, mooring installation as well as platform anchoring and decommissioning should be
scheduled outside of phases with high abundances, seasonal migration and/or breeding seasons of
fish, turtles, birds and marine mammals.

e Assuming enhanced benthic production on the artificial hard substrates during the platform operation,
mooring and anchors should be removed carefully, and maybe even left on-site at decommissioning.

e Careful and economical use of goods, energy and (fresh) water are essential.
e Recycling and reusing of resources (e.g. water) wherever possible.

However, some of the negative impacts can be efficiently mitigated (e.g. disposal of waste into the sea), while
others can possibly be reduced, but not avoided (e.g. artificial lighting or noise generation).

7.1.1 VESSEL TRAFFIC

Mitigation measures to reduce/avoid negative impact of vessel traffic on the environment are summarised in
ANNEX, Table 11-1.

The physical impact of ships:

e Reduction/minimisation of ships traffic by joint logistics.

Risk of accidents & unplanned events and negative effects from Harmful substances and materials can be
mitigated by:

e Reduction/minimisation of ships traffic by joint logistics.

e  Use of the Traffic Monitoring System.

e  Use of ships with double hulls.

e Regular careful inspection and maintenance of the machine.
e Emergency preparedness, prevention response.

e Use of nontoxic anti-fouling paint.

Noise & vibrations and emissions to atmosphere can be significantly reduced to acceptable levels by:

e Reduction/minimisation of ships traffic by joint logistics.
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Regular careful inspection and maintenance of the machine.
Use of high-quality fuel.

Regular state control of ships.

Solid and liquid wastes are reduced and best handled with:

Efficient waste and wastewater treatment on board.

Reduction of waste production.

The risk of Introduction of alien species can be reduced by:

Ballast water control and management;

It is essential that the ships used for (tourist) shuttle, service and maintenance meet the highest standards
concerning technology, equipment, operation and security.

7.1.2 CENTRAL UNIT

Mitigation measures to reduce/avoid negative impact on the environment arising from the Central Unit are
summarised in ANNEX, Table 11-2.

Mitigation of negative physical impacts and increased risk of accidents & unplanned events involve:

Selection of signals and indications that could avoid collision.

Definition of protocols to follow in case of spillage and methodologies for quick treatment of
pollutants.

Ensure that the equipment used remains in optimum working conditions.

Consider using elasticated mooring risers in sensitive areas or areas with strong tides.
Increase time spacing between operations to allow for turbidity decrease.

Simple model involving flight lines/densities recorded during boat survey.

Study the habitats of the different marine mammals.

Previous analysis of the placement of the structure.

Pass bilge water through a bilge separator before being discharged to the sea.
Protocol for depollution in case of spill.

Brine water dilution with seawater or cooling water.

Brine water collection.

Negative impacts of solid and liquid wastes and harmful substances and materials can be avoided/reduced by:

Dilution of releases with marine water, secondary treatments implementation for bacterial decay and
correct use of sanitation systems.

Efficient waste and wastewater treatment and management.
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Sealed systems of storage and evacuation. Definition of protocols in case of spill.

Oil discharge and monitoring system. Fuel and oil treatment and purification and reuse. Preparedness
for and Response to pollution Incidents.

Specific design of discharge outlets to the sea, to maximize dispersion and dilution

Introduction of alien species can be mitigated by:

Biofouling treatment of ballast tanks/water.

7.1.3 MODULE LEISURE

Mitigation measures to reduce/avoid negative impact on the environment generated by the different Leisure
facilities are summarised in ANNEX, Tables 11-3 and 11-4.

Potential measures to mitigate negative effects of solid and liquid wastes and harmful substances and
materials include:

Efficient waste and wastewater treatment and proper transportation.

Emergency preparedness, prevention response.

Using ecological material, design packages minimising the consumption of material.
Recycle & reuse wherever possible.

Proper planning and equipment.

Efficient waste and wastewater treatment and proper transport.

Composting food waste.

Emergency preparedness, prevention response.

Green restaurants: recycled materials, including low-flow fixtures, energy-efficient appliances.
Use BAT for reducing water use such as vacuum toilets

Improved technology to reduce water pollution.

Avoiding the use of products that can be harmful to the natural populations.
Special care in the storage and handling of all chemicals.

Regular control of equipment.

Physical impacts, mainly due to diving activities, can be reduced by:

Obligatory attendance of a pre-activity briefing.
Use of proper equipment.
Implementation of maximum feasible reduction measures.

Promoting environmental awareness achieved through nautical activities.

Noise and vibration impacts may be reduced by:

Noise measurement.
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Proper acoustic isolation of bars and other leisure facilities.
Ecodesign of boats.

Regular checking of boats machines

Reduction of ships traffic by joint logistics.

Using low-noise machines to reduce noise generation.

The negative impact of artificial lighting can be reduced by:

Reducing the levels of light needed for a safe illumination.
Minimise artificial lighting during the night.
Ensuring that after sunset lights level in bars, restaurants, etc. are significantly reduced.

Ensuring that after sunset light does not escape/exit from bars, restaurants, etc. (e.g. by lightproof
curtains), in particular not from underwater bars.

Use of suitable light with less-disturbing wavelengths.

7.1.4 MODULE AQUACULTURE

Mitigation measures to reduce/avoid negative impact on the environment generated by the Aquaculture
Module on board the CU are summarised in ANNEX, Table 11-5.

Negative effects of solid and liquid wastes and harmful substances and materials can be mitigated by:

Collection of intestines and other organic materials separately for processing into by-products.

Designing the production line so that the cooling water, storm water and process effluents can be kept
separate to permit appropriate treatment options.

Conducting a dry pre-cleaning of equipment and production areas before wet cleaning.

Fit and use floor drains and collection channels with girds and screens and/or traps, to reduce the
amount of solids entering the waste water.

Choosing cleaning agents that do not have adverse impacts on the environment in general.
Optimising the use of the cleaning agents through correct dosage and application.
Avoiding cleaners that contain active chlorine or restricted use chemicals.

Appropriate residues management.

Using ecological material.

Designing packages minimising the consumption of material.

Periodic checking and maintenance of the installation to ensure its efficiency.

Monitoring of the efficiency of the use of the wastewater.

Avoiding the use of products that can be harmful to the natural populations.

Special care in the storage and handling of all chemicals and fuels.

Avoiding the use of chemicals near the water.
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Emissions to the atmosphere can be reduced by:
e Periodic checking and maintenance of the installation to ensure its efficiency and proper functioning.
e Using ecological cold storages.

e Operating the cold storages according to a schedule to reduce the activity of unnecessary units.

7.1.5 MODULE PV PLANT

Mitigation measures to reduce/avoid negative impact on the environment generated by the PV plant are
summarised in ANNEX, Table 11-6.

Physical impacts and noise & vibration can be reduced by:
e  Careful installation to reduce disturbance.

e  Careful removal to reduce impact to a minimum.

Negative impacts due to light reflections and heat energy can be mitigated by:
e Use of appropriate material and technique that minimises light reflections of panels.
e Use prevention techniques to avoid birds landing on the panels, displace birds.

e Cleaning activity to happen close to sunrise to avoid any post-cleaning stain caused by birds landing on
the panels.

The impact of electromagnetic fields and physical impacts of cable laying on the environment can be
significantly reduced by:

e  Pre-lay survey to minimise the impact of cable route.
e Careful installation.
e Ensuring appropriate isolation of cables.

e Installation of artificial structures after burying the subsea cable to re-build marine habitat.

7.1.6 SATELLITE UNIT ALGAE FARM

Mitigation measures to reduce/avoid negative impact of the Algae Farm on the environment are summarised
in ANNEX, Table 11-7.

Potential physical impacts of the structure can be minimised by:
e Use of cage design, material and mesh size that minimises risk of entanglement.
e Regular control of the installations and maintenance of the components.
e Safety structures to avoid direct interactions between the paddlewheel and wild animals.

e Careful installation and decommission of parts.
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Solid and liquid waste and emissions to atmosphere can be reduced by:

Monitoring the composition of water and structure of the soil.
Adjusting the addition of nutrients to growth of the microalgae.
Analysing the water before release it to the sea water.
Monitoring the level of CO, in the storage.

Careful installation and decommission of parts.

Negative impacts of noise and vibration can be mitigated by:

Regular checking and maintenance of harvester, centrifuge and thrusters.

7.1.7 SATELLITE UNIT FISH FARM

Mitigation measures to reduce/avoid negative impact of the Fish Farm Unit on the environment are
summarised in ANNEX, Table 11-8.

Physical impacts of the structures on the living environment can be significantly reduced by:

Using a cage design, material and mesh size that minimises risk of entanglement.
Regular control of the installations.
Study of the location of the cages.

Careful choice of appropriate anchor.

Negative impacts of harmful substances and materials can be avoided by:

Using recognised, environmentally safe and copper free anti-fouling agents to clean the nets.

Avoiding the use of substances and products that can be harmful to the natural populations, and that
can accumulate along the food chain.

Special care in the storage and handling of all chemicals and fuels.
Avoiding the use of chemicals near the water.

If treatment with chemicals/pharmaceuticals is required it should be applied in a separated closed
system to avoid release into environment.

Emphasis should be placed on preventive measures so the use of chemicals would be the last resort.

Keeping records of the treatments to evaluate them.

The negative effect of solid (and liquid) waste can be avoided by:

Designing the feeding program considering feed, stage of growth, species, water quality, weather
conditions and tide patterns.

Using Integrated multitrophic aquaculture (IMTA).
Adaptation of the diet.
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Elimination of dead fish.

The escape of fish can be mitigated by:

Development of a safe mechanism for the maintenance of the cages to prevent escapes.
Development of a safe mechanism for the seed.

Development of a strategy for the harvest that reduces the risk of escape.

Checking the installation before the seeding.

Periodic checking and maintenance of the installations to avoid mass escapes.

Maintenance of the equipment needed for harvesting.

The attraction of wild animals can be reduced by:

Refraining from feeding wild animals.
Adjusting the feed to the consumption by the cultured fish.
Turning off the light when it is not needed to reduce attraction by light.

Avoiding the escape of fish.

The introduction of alien species should be avoided by:

Selection of native species.
Careful checking of the health of the juveniles.
Careful selection of high quality, healthy seed.

Biology and ecology knowledge.

7.1.8 WIND ENERGY SATELLITE UNIT

Mitigation measures to reduce/avoid potential negative effects of the Wind Energy Satellite Units on the
environment are summarised in ANNEX, Table 11-9.

Negative physical impacts and the risk of accidents and unplanned events due to the structures can be
reduced by:

Strict observance of tow, construction and operational phases, implementation of best management
practices.

All boat traffic will be prohibited during the construction and decommissioning phases.

Human observers on vessels, especially during migration & breeding seasons of endangered species.
Strict observance of boat safety rules and quarterly emergency management drills.

Strict observance and practice of accident prevention and management for all employees.

Selection of signals and indications that could avoid collision.

For cable connection to shore, avoid sensitive, protected, or recreational areas along the coast.
Schedule annual visit when no migration or presence of endangered species.

Light signals to make birds aware of the structure.
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The impact of artificial lighting on the environment can be minimised by:
e Limiting the number of lights and flashing lights.

e Finding the optimum balance between needs for artificial lights and protection of the marine
environment.

Negative effects of solid and liquid wastes and harmful substances and materials can be mitigated by:

e Strict observance and implementation of operational best management practices may minimise
potential negative consequences.

e If treatment with chemicals for bio-fouling is required it should be applied in a separated closed
system to avoid release into environment.

e Avoiding the use of harmful substances and products that can be accumulated in the trophic chain;
seek biodegradable substances wherever possible.

e Removal of any harmful substances and materials from turbines and/or cables on shore at shipyard
minimises marine impacts.

Impacts of heat energy and electromagnetic fields coming from the undersea cables can be mitigated by:
e  Pre-lay survey to minimise the impact of cable route.
e  Careful installation, i.e., using best available techniques and materials.
e Ensure appropriate isolation of cables.

e Deeper trenching of cables to shore may reduce potential heat energy.

7.1.1 SATELLITE UNIT OTEC PLANT

Mitigation measures to reduce/avoid negative impact of OTEC on the environment are summarised in ANNEX,
Table 11-10.

The physical impact and noise and vibration from an OTEC plant can be mitigated by:
e Careful installation and removal.
e Appropriate pre-monitoring and analysis of water column stratification and distribution of organisms.
e Screens on the intakes.
e Collect and release rare organisms in the cold water and warm water sumps.
e Avoid discharge to any sensitive layers.

e Discharge at sufficient depth, below main pycnocline.
Also, the negative impact from heat energy, can be reduced by:

e Appropriate pre-monitoring and analysis of water column stratification and distribution of organisms.

e Avoiding discharge to any sensitive layers.
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The impact of harmful substances and materials from cleaning of the heat exchangers can be reduced by:
e  Minimising the use of chlorination.

e Keeping concentrations below the maximum permitted.

7.2 MANAGEMENT PLAN

The operation of the different TROPOS scenarios will require appropriate management schemes to ensure best
feasible protection of the environment. Best Available Practice (BAP) and Best Management Practice (BMP),
respectively, should be applied in all cases. Best available material and up-to-date techniques should be used
for construction, operation and decommissioning of the platforms and all their elements. Efficient safety and
emergency response involving fast reaction for the platform including all elements, as well as for vessel traffic,
are essential to avoid accidents and unplanned events and their impact on the environment. Comprehensive
waste and wastewater management, including recycling, treatment, and safe transport to shore are of major
importance. The light and noise regime will require appropriate management, in particular in the Leisure Island
Scenario, but also in the Green & Blue Scenario in Taiwan which includes some leisure facilities. An optimum
management plan has to be thoroughly developed and carefully prepared for each scenario, with sustainable
use of resources, resource sharing and an efficient logistic management being important components.

7.3  MONITORING STRATEGY

An efficient and comprehensive monitoring strategy is required to test the correctness and efficiency of applied
mitigation measures. In particular, stressors and receptors identified as being of major or of critical significance
in the scope of the EIA need to be well monitored. Endangered species and key species of the particular
ecosystem should be monitored in all of the cases to assure that no impact was missed or overlooked in the
EIA. An appropriate monitoring programme for the TROPOS Scenarios is developed in deliverable D6.3.
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8  CONCLUSIONS

For an EIA, there are general guidelines and defined contents that should be included, but there are no strict or
fixed rules on how to perform the procedure exactly. The impact assessment, to a certain degree, is always
influenced by the personal opinion of the person carrying out the assessment, thus, the assessment may be
subjective. The evaluation of impacts and its consequences is often difficult and uncertain, in particular in such
a virtual approach carried out here in the framework of TROPOS.

However, the methodology developed in the scope of this deliverable may provide a valuable guideline for
future ElAs, and the virtual impact assessments carried out for the three considered scenarios represent a good
approximation and a valuable basis to develop a monitoring strategy and to adapt design and management of
the platforms to mitigate the identified negative impacts on the environment.

In total, a multitude of potential impacts were identified for each scenario, most of them of only minor or
moderate significance. The Green & Blue Scenario off Crete is not expected to have very critical detrimental
effects on the environment, because the existing environment is not of extremely high sensitivity and it is very
deep there. However, the waters are phosphorous-limited and the deposits and remains from the fish
aquaculture may result in a boost of local primary production due to phosphorous input. For the Leisure Island
scenario off Gran Canaria, noise from vessel traffic and operation of leisure facilities, as well as artificial lighting
from bars and restaurants have been identified as the most critical effects. The Green & Blue scenario in
Taiwan involves aquaculture as well as some leisure facilities, i.e. noise and artificial lighting are impacts to
consider here, as well. Additionally, solid and liquid wastes from leisure facilities and the fish aquaculture may
in combination significantly affect water quality and the living community.

While some of the negative effects identified, such as impacts due to waste and wastewater, can be efficiently
mitigated by an appropriate treatment and management, other negative effects, such as noise generated by
mooring installation, vessel traffic and leisure facilities or artificial lighting are difficult or impossible to avoid.
These impacts can be reduced using appropriate mitigation measures, but the reduction capabilities are
limited. The effect of these stressors on the environment will need comprehensive monitoring and appropriate
management. Accordingly, for those impacts which cannot be avoided, an appropriate monitoring strategy and
efficient management plans are needed, to minimise long-term negative effects on the environment.
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AC
AQ
BAP
BB
BFF
BMP
CuU
DC
EC
EEZ
EIA
EIS
EU
FCR

FT

IUCN
L/S
MAP
M
MM
OTEC
PFF
ROV
SD
sQ
TEAL
UNEP
WT

Alternating Current

Air Quality

Best Available Practice

Birds and Bats

Benthic Flora and Fauna

Best Management Practice
Central Unit

Direct Current

European Commission

Exclusive Economic Zone
Environmental Impact Assessment
Environmental Impact Statement
European Union

Feed Conversion Ratio

Fish and Turtles

Humans

International Union for the Conservation of Nature
Landscape/Seascape

Modified Atmosphere Packaging
Microorganisms

Marine Mammals

Ocean Thermal Energy Conversion
Pelagic Flora and Fauna

Remotely Operated Vehicle
Sediment Dynamics

Sediment Quality

Transport, Energy, Aquaculture, Leisure
UN Environmental Programme

Water Temperature
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11.1 ENVIRONMENTAL IMPACT ASSESSMENT & MITIGATION — SUMMARY TABLES
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VESSEL TRAFFIC
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Table 11-1: EIA summary of Vessel Traffic (Transport, supply, service, maintenance, etc.).

Acronyms — abiotic: Air Quality (AQ), Water Quality (WQ), Water Temperature (WT), Sediment Dynamics (SD), Sediment Quality (SQ), Landscape/Seascape
(LS); biotic: Microorganisms (Ml), Benthic Flora & Fauna (BFF), Pelagic Flora & Fauna (PFF), Fish & Turtles (FT), Birds & Bats (BB), Marine Mammals (MM),

Humans (H)
CONSTRUCTION, OPERATIONAL & DECOMMISSIONING PHASES
NATURE OF
ACTIVITY STRESSORS IMPACT RECEPTORS IMPACT DETAILS MITIGATION OPTIONS

Vessel Traffic

Physical Impact

Negative, direct

Abiotic: L/S
Biotic: FT, MM, H

-Presence of ships affects
seascape
-Increased risk of collisions

Noise and . . Biotic: FT, MM, BB, -Noise from ship’s machine may
. . Negative, direct . .
vibration H disturb animals & humans
Abiotic: WQ, S -Pollution of water by sewage,
Solid and liquid Negative, direct o Q 5Q ¥ &
A Biotic: MI, PFF, BFF, | and/or waste
wastes & indirect . .
FT, BB, MM, H -Pollution due to accidents
Harmful Abiotic: WQ, SQ -Release of harmful anti-fouling

substances and

Negative, direct

Biotic: MI, PFF, BFF,

chemicals

. & indirect o
materials FT, BB, MM, H -Release of oil/oily waste
Emissions to . . Abiotic: AQ -Emissions to air (CO,)

Negative, direct o
atmosphere Biotic: H

Risk of accidents
and unplanned
events

Negative, direct
& indirect

Abiotic: WQ, SQ, L/S
Biotic: MI, PFF, BFF,
FT, BB, MM, H

-Increased risk of accidents due
to increased amount of ships
and traffic

Introduction of
alien species

Negative, direct
& indirect

Biotic: MI, PFF, BFF,
FT, BB, MM

-Introduction of alien species in
ballast water and/or ship’s hull
(bio-fouling)

(i) Reduction/minimisation of ships
traffic by joint logistics;

(ii) Use of Traffic Monitoring System;
(iii) Regular careful inspection and
maintenance of the machine;

(iv) Use of high-quality fuel;

(v) Regular Port State Control of
ships;

(vi) Use of ships with double hull;
(vii) Emergency preparedness,
prevention response;

(viii) Ballast water control and
management,

(ix) Use of nontoxic anti-fouling paint;
(x) Efficient waste and wastewater
treatment on board

164




\'l,

11.1.2 CENTRAL UNIT

Deliverable 6.2

Report on environmental impact assessment and mitigation strategies

Table 11-2: EIA summary of the central unit

“The Ocean of Tomorrow”

Acronyms — abiotic: Air Quality (AQ), Water Quality (WQ), Water Temperature (WT), Sediment Dynamics (SD), Sediment Quality (SQ), Landscape/Seascape
(LS); biotic: Microorganisms (Ml), Benthic Flora & Fauna (BFF), Pelagic Flora & Fauna (PFF), Fish & Turtles (FT), Birds & Bats (BB), Marine Mammals (MM),

Humans (H)

CONSTRUCTION PHASE

ACTIVITY

STRESSORS

NATURE OF
IMPACT

RECEPTORS

IMPACT DETAILS

MITIGATION OPTIONS

Vessel Traffic

See Table 11-1

Positioning
and
installation of
platform
(including
mooring)

Risk of Accidents
and Unplanned
Events

Negative, direct

Abiotic: WQ, SQ
Biotic: MI, PFF, BFF,
FT, BB, MM, H

-Increased risk of accidents due
to increased amount of
machines used for installation

Harmful substances
and materials

Negative, direct
& indirect

Abiotic: WQ, SQ
Biotic: MI, PFF, BFF,
FT, BB, MM, H

-Potential release of pollutants
from construction plant such as
accidental spillage of petroleum
products and chemicals
delivered to the site

Physical Impacts

Negative, direct
& indirect

Abiotic: WQ, SQ,
SD, L/S

Biotic: Ml, BFF, PFF,
FT, BB, MM

-Risk for collision of birds with
the installation equipment
-Temporary increases in
sediment deposition
-Turbidity, smothering of
seabed sediment/rock, fine
sediment deposition that may
affect benthic & pelagic
habitat and communities
-Loss of habitat

(i) Selection of signals and indications
that could avoid collision

(i) Definition of protocols to follow in
case of spillage and methodologies for
quick treatment of pollutants

(iii) Reduce to the minimum the
installation machinery required and
the time span for installation
manoeuvres by selecting the correct
weather window

(iv) Ensure that the equipment used
remains in optimum working
conditions
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-Air emissions generated to

Emissions to . . .. :
Negative, direct | Abiotic: AQ support the operation of heavy
atmosphere .
equipment
Positioning (i) When anchored or moored keep
and noise and disturbance to a minimum
installation of and take care when selecting landing
latform sites
P . _ - Disturbance/displacement of . . . . .
(continued) Noise and . . o . . (ii) Consider using elasticated mooring
. . Negative, direct | Biotic: FT, BB, MM fish, birds and mammals from . . . .
vibrations . . risers in sensitive areas or areas with
construction noise .
strong tides
(iii)Increase time spacing between
operations to allow for turbidity
decrease
OPERATIONAL PHASE
NATURE OF
ACTIVITY STRESSORS T RECEPTORS IMPACT DETAILS MITIGATION OPTIONS

Vessel Traffic

See Table 11-1

Presence of
Ccu

Physical impact

Negative, direct

Abiotic: L/S
Biotic: BB, MM

-Change of landscape/seascape
-Alteration of habitat
supporting birds species since
the structure acts as barrier for
migrating and foraging birds
considering the upper part of
the structure, and the
submerged part acts as a
barrier or disturbance for
marine mammals that implies
fragmentation of habitat

(i) Simple model involving flight
lines/densities recorded during boat
survey

(ix) Study the habitats of the different
marine mammals

(i) Previous analysis of the placement
of the structure

(iii) Pass bilge water through a bilge
separator before being discharged to
the sea

(iv) Protocol for depollution in case of
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Positive, direct
and indirect

Biotic: PFF, BFF, FT,
MM

-The structure may serve as
hard substrate for benthic
organisms (artificial reef effect)
-Structure may serve as refuge
and nursery for plankton,
turtles and fish

-Aggregations of plankton and
fish provide food for marine
mammals

Negative, direct

Abiotic: WQ

-Shading may affect water
quality, primary production and

& indirect Biotic: PFF, BFF, FT . . .
. vertical migration patterns
Shading
" . -Shaded zone may serve as
Positive, direct o .
o Biotic: FT refuge for fish & turtles from
& indirect
predators
Evacuation of oo .
Harmful Abiotic: WQ, SQ -Bilge water pumped from the

accumulated

substances and

Negative, direct

Biotic: MI, BFF, PFF,

engine may be contaminated

water from . . .
. materials FT, BB, MM with fuel and oil
bilge tanks
-Salinity increase triggers
chemical unbalance in
o microorganisms and flora
Desalination L . . .
. . L Abiotic: WQ habitat, changing species
(brine Solid and liquid . . o o
. Negative, direct | Biotic:MlI, PFF, BFF, | distribution.
discharge) wastes

FT

-Chemical products release
such as surfactants and
detergents used in the
desalination process.

spill

v) Brine water dilution with seawater
or cooling water

Brine water harvesting
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Abiotic: WQ . .
Harmful substances . . N -Release of antifouling products
. Negative, direct | Biotic: Ml, PFF, BFF, . . .
and materials used in the desalination unit
FT, BB, MM
-Pathogens and toxic organisms
such as harmful algae in ballast
water. The transferred species
. L may survive to establish a
Release of Introduction of . . Abiotic: WQ . L . .
. . Negative, direct e reproductive population in the (i) Bio-fouling treatment of ballast
CU’s ballast alien species e Biotic: Ml, PFF, BFF, .
& indirect host environment and may tanks/water
water FT, MM, H . .
even become invasive out-
competing native species and
multiplying into pest
proportions
-Faecal bacterial contamination, | .. . . . .
o . (i) Dilution of releases with marine
. L . . Abiotic: WQ, SQ uncontrolled chemicals and
Solid and Liquid Negative, direct o o . water, secondary treatments
e Biotic: MI, PFF, BFF, | turbidity increase affecting . . .
wastes & indirect . . implementation for bacterial decay
FT, BB, MM microfauna and benthic flora o
and correct use of sanitation systems.
and fauna
Abiotic: AQ, WQ,
; Consumption of Indirect >Q ~Crew/staff members consume (i) Save energy wherever possible
Accommodati | energy Biotic: MI, BFF, PFF, | energy &Y P
on and board FT, BB, MM, H
for crew/staff Abiotic: AQ, WQ,
Consumption of SQ -
P Indirect s Crew/staff members consume (i) Avoid waste of freshwater, reuse
freshwater Biotic: MI, BFF, PFF, | freshwater
FT, BB, MM, H
Abiotic: AQ, WQ, . . .
. (i) Use ecological material
Consumption of . SQ -Crew/staff members consume .. . L
Indirect (ii) Design packages minimising the

goods

Biotic: MI, BFF, PFF,
FT, BB, MM, H

goods

consumption of material
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Artificial Lighting

Negative, direct
& indirect

Biotic: PFF, FT, BB,
MM

-Photopollution may affect life
cycle patterns of local fauna,
and alter daily vertical
migration patterns, thereby
disrupting trophic interactions

(i) Reduce artificial lighting as much as
possible

Daily
operations on
board

Solid and Liquid
wastes

Negative, direct
& indirect

Abiotic: WQ, SQ
Biotic: MI, BFF, PFF,
FT, BB, MM, H

-Accidental release of sewage
and solid waste and leachates
(plastics and other harmful
elements) into the marine
habitat affect water and
sediment quality and organisms
incl. humans, may strand on
beaches

Harmful substances
and materials

Negative, direct

Abiotic: WQ, SQ
Biotic: M, BFF, PFF,
FT, BB, MM

-Incidents of fuel, oil and
chemical pollution from storage
and sedimentation tanks

(i) Efficient waste and wastewater
treatment and management

(i) Sealed systems of storage and
evacuation. Definition of protocols in
case of spill

(iii) Qil discharge and monitoring
system. Fuel and oil treatment and
purification and reuse. Preparedness
for and Response

to pollution Incidents

Consumption of

Abiotic: AQ, WQ,
SQ

-Daily operation requires

energy Indirect Biotic: MI, BFF, PFF, | energy (i) Save energy wherever possible
FT, BB, MM, H
Abiotic: AQ, WQ,
Consumption of ' sQ -Daily operation consume . .
freshwater Indirect Biotic: MI, BFF, PFF, | freshwater (cleaning, kitchen, (i) Avoid waste of freshwater, reuse
FT, BB, MM, H etc.)
Abiotic: AQ, WQ, . . .
Consumption of . SQ - Goods will be consumed (I) Use 'ecologlcal mate'rlfal .
Indirect (i) Design packages minimising the

goods

Biotic: MI, BFF, PFF,
FT, BB, MM, H

during daily operation

consumption of material
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-Air pollutants contained
in exhaust gas, including
sulphur oxides (SOy) and nitrous
oxides (NOy) and volatile

(i) Extension of designated emission
control areas (ECAs) for more

Exhaust gases | Emissions to . . Abiotic: AQ, organic compounds from . o
] Negative, direct e . . . stringent control of the emission of
from engines | atmosphere Biotic: H tankers affect air quality leading .
. SOy to NOy and particulate matter
to poor respiratory health and
(PM) as well
also affect natural
environment, such as through
acid rain
DECOMMISSIONING PHASE
NATURE OF
ACTIVITY STRESSORS R RECEPTORS IMPACT DETAILS MITIGATION OPTIONS

Vessel traffic

See Table 11-1

De-
installation of
platform
(including
mooring)

Risk of Accidents
and unplanned

Negative, direct

Abiotic: WQ, SQ
Biotic: MI, PFF, BFF,

- Increased risk of accidents due
to increased amount of

events FT, BB, MM, H machines used for installation
-Risk for collision of birds with
Physical impacts Negative, direct | Biotic: BB the decommissioning

equipment

(i) Selection of signals and indications
that could avoid collision

Harmful
substances and

Negative, direct

Abiotic: WQ, SQ
Biotic: MI, PFF, BFF,

-Potential accidental spillage of
petroleum products and

(i) Definition of protocols to follow in
case of spillage and methodologies for

materials FT, BB, MM, H chemicals delivered to the site quick treatment of pollutants
Emissions to . . L -Air emissions from de- (i) Reduction of the installation
Negative, direct | Abiotic: AQ . . . . .

atmosphere installation equipment machinery to a minimum

Elements left . . L Moorings piles left in place . . .

L o Negative, direct | Abiotic: SD . . . (i) Study the habitats of the different

in situ Physical impact L triggers disturbance for marine .

. Biotic: MM marine mammals
(moorings’ mammals
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Table 11-3: EIA summary of Leisure 1 — Leisure Island, Gran Canaria
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The part “Nautical Activities” includes reception, diving facilities & hyperbaric chamber, and repair and adaptation area for sailing activity. The marina still
needs to be specified and is therefore not yet considered in this table. Acronyms — abiotic: Air Quality (AQ), Water Quality (WQ), Water Temperature (WT),
Sediment Dynamics (SD), Sediment Quality (SQ), Landscape/Seascape (LS); biotic: Microorganisms (M), Benthic Flora & Fauna (BFF), Pelagic Flora & Fauna

(PFF), Fish & Turtles (FT), Birds & Bats (BB), Marine Mammals (MM), Humans (H)

CONSTRUCTION PHASE

NATURE OF
ACTIVITY STRESSORS - RECEPTORS IMPACT DETAILS MITIGATION OPTIONS
Vessel Traffic See Table 11-1
OPERATIONAL PHASE
NATURE OF
ACTIVITY STRESSORS IMPACT RECEPTORS IMPACT DETAILS MITIGATION OPTIONS

Vessel Traffic

See Table 11-1

Visitors Center

Physical Impact

Negative, direct

Biotic: MI,BFF,PFF,

- Increased numbers of

FT,BB,MM,H platform visitors
. . . Biotic: FT, MM, -Noise may disturb people and
Noise Negative, direct .
BB,H animals
Abiotic: WQ, SQ, .
. L . . -Pollution of water by sewage,
Solid and liquid Negative, direct | L/S
e o and/or waste
wastes & indirect Biotic: MI, PFF, BFF, . .
-Pollution due to accidents
FT, BB, MM, H

Artificial lighting

Negative, direct

Biotic: PFF, BFF, FT,
BB, MM,H

- The intensity, spectral quality,
duration and periodicity of
exposure to light affect the
biochemistry, physiology and
behavior of organisms

- Negative health impacts

(i) Reduction/minimisation of ships
traffic by joint logistics

(ii) Efficient waste and wastewater
treatment and proper transportation
(iii) Reducing the levels of light
needed for a safe illumination

(iv) Emergency preparedness,
prevention response;

(v) More sustainable consumption
(vi) Aligning mitigation and
management strategies

(vii) Avoid waste of freshwater, reuse

(viii) Use ecological material, design
packages minimising the
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Visitors Center
(continued)

Emissions to
atmosphere

Negative, direct
& indirect

Abiotic: AQ
Biotic: H

-Emissions to air (CO,)

Risk of accidents
and unplanned

Negative, direct

Abiotic: WQ, SQ
Biotic: Ml, PFF, BFF,

-Increased risk of accidents due
to increased amount of visitors

& indirect .

events FT, BB, MM, H and ferries transport

Abiotic: AQ, WQ,
Consumption of Negative, sQ -Visitors and staff consume
energy indirect Biotic: MI, BFF, energy

PFF, FT, BB, MM, H

Abiotic: AQ, WQ,
Consumption of Negative, sQ - Visitors and staff consume
freshwater indirect Biotic: MI, BFF, freshwater

PFF, FT, BB, MM, H

Abiotic: AQ, WQ,
Consumption of Negative, sQ - Visitors and staff consume
goods indirect Biotic: MI, BFF, goods

PFF, FT, BB, MM, H

Social impact

- Cost of goods and services

Negative, direct | Biotic: H . .
- Crowding and congestion
- New leisure amenities
- Improvements to local
infrastructure
Positive, direct & L - Promote conservation of
Biotic: H

indirect

wildlife and natural
resources through Educational
activities

consumption of material
(ix) Recycle
(x) Save energy wherever possible

Physical Impact

Negative, direct

Biotic: MI,BFF,PFF,
FT,BB,MM,H

- Increased numbers of
platform visitors

(i) Reduction/minimisation of ships

traffic by joint logistics
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Food &
Beverage

Biotic: FT, MM,

- Noise may disturb people and

Noise Negative, direct .

BB,H animals

Abiotic: WQ, SQ, - Pollution of water by sewage,
Solid and liquid Negative, direct | L/S and/or waste
wastes & indirect Biotic: MI, PFF, BFF, | - Pollution of solid waste

FT, BB, MM, H

- Pollution due to accidents

Artificial lighting

Negative, direct

Biotic: PFF, BFF, FT,

- The intensity, spectral quality,
duration and periodicity of
exposure to light affect the

BB, MM,H biochemistry, physiology and
behavior of organisms
- Negative health impacts
L . . L - Emissions to air from energy
Emissions to Negative, direct | Abiotic: AQ .
L L use for cooking and
atmosphere & indirect Biotic: H

refrigeration

Risk of accidents
and unplanned

Negative, direct

Abiotic: WQ, SQ
Biotic: MI, PFF, BFF,

- Increased risk of accidents
due to increased amount of

& indirect . .

events FT, BB, MM, H visitors and ferries transport

Abiotic: AQ, WQ,
Consumption of Negative, sQ -Visitors and staff consume
energy indirect Biotic: MI, BFF, energy

PFF, FT, BB, MM, H

Abiotic: AQ, WQ,
Consumption of Negative, SQ - Visitors and staff consume
freshwater indirect Biotic: MI, BFF, freshwater

PFF, FT, BB, MM, H
Consumption of Negative, ';\b'Ot'C: AQ WQ, - Visitors and staff consume
goods indirect Q goods

Biotic: MI, BFF,

(i) Proper planning and equipment
(iii) Efficient waste and wastewater
treatment and proper transport

(iv) Composting food waste

(v) Reducing the levels of light
needed for a safe illumination

(vi) Emergency preparedness,
prevention response

(vii) More sustainable consumption
(viii) Management strategies

(xi) Green restaurants: recycled
materials, including low-flow fixtures,
energy-efficient appliances

(xii) Avoid waste of freshwater, reuse

(xiii) Use ecological material, design
packages minimising the
consumption of material

(xiv) Recycle

(xv) Save energy wherever possible
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Food &
Beverage
(continued)

PFF, FT, BB, MM, H

Social impact

Negative, direct

Biotic: H

- Cost of goods and services

Positive, direct &
indirect

Biotic: H

- New offer
- Bolstering the local economy
offering local food

Accommodation

Biotic: FT, MM,

- Noise may disturb people and

Noise Negative, direct .

BB,H animals

Abiotic: WQ, SQ, - Pollution of water by sewage,
Solid and liquid Negative, direct L/S and/or waste
wastes & indirect Biotic: MI, PFF, BFF, | - Pollution of solid waste

FT, BB, MM, H

- Pollution due to accidents

Artificial lighting

Negative, direct

Biotic: PFF, BFF, FT,

- The intensity, spectral quality,
duration and periodicity of
exposure to light affect the

BB, MM,H biochemistry, physiology and
behavior of organisms
- Negative health impacts
Emissions to Negative, direct | Abiotic: AQ L .
- _y - Emissions to air (CO,)
atmosphere & indirect Biotic: H

Risk of accidents
and unplanned

Negative, direct

Abiotic: WQ, SQ
Biotic: MI, PFF, BFF,

- Increased risk of accidents
due to increased amount of

& indirect » .
events FT, BB, MM, H visitors and ferries transport
Abiotic: AQ, WQ,
Consumption of Negative, SQ -Visitors and staff consume
energy indirect Biotic: Ml, BFF, energy
PFF, FT, BB, MM, H
Consumption of Negative, Abiotic: AQ, WQ, - Visitors and staff consume

(i) Adequate planning and equipment
(ii) Efficient waste and wastewater
treatment and proper transportation
(iii) Reducing the levels of light
needed for a safe illumination

(iv) Emergency preparedness,
prevention response

(v) More sustainable consumption
(vi) Recycling

(vii) Management strategies

(viii) Green hotel: recycled material,
energy-efficient appliances

Benefits: gaining competitive
advantage by being a leader in the
sector; customer loyalty; awards and
recognition; increased brand value,
regulatory compliance

(ix) Avoid waste of freshwater, reuse

(x) Use ecological material, design
packages minimising the
consumption of material
(xi) Save energy wherever possible
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freshwater indirect sQ freshwater
Biotic: MI, BFF,
Accommodation PFF, FT, BB, MM, H
(continued) Abiotic: AQ, WQ,
Consumption of Negative, sQ - Visitors and staff consume
goods indirect Biotic: MI, BFF, goods
PFF, FT, BB, MM, H
Negative, direct | Biotic: H - Cost of goods and service
Social impact Positive, direct & L
o Biotic: H - New offer
indirect
- Sailing maintenance activities | (i) Adequate planning and equipment
- Physical impact on feature (ii) Number of times divers damage
- Disturbance to wildlife caused | decreases with increasing
by sailing craft & diving level of diving experience; attending
Abiotic: WQ, - Minimal Impact for erosion a pre-activity briefing cause less
. . . SQ,SD,SQ and turbidity. Low contact physical damage
Physical Impacts Negative, direct o .
Biotic: MI, PFF, BFF, | between divers and substrate (iii) Improved technology to reduce
Nautical FT, BB, MM - Depletion in fish stocks from water pollution
Activities recreational fishing and angling | (iv) Noise measurement

- Physical damage to the
environment such as bad
anchorage or wave generation

Noise

Negative, direct

Biotic: FT, MM,
BB,H

- Noise from compressors and
repair area may disturb people
and animals

- Noise disturbances from
recreational engines

- Sounds emitted above the
surface of the water

(v) Efficient waste and wastewater
treatment and proper transportation
(vi) Reducing the levels of light
needed for a safe illumination

(vii) High-quality equipment

(viii) Implementation of maximum
feasible reduction measures

(ix) Emergency preparedness,
prevention response

(x) More sustainable consumption
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Nautical
Activities
(continued)

- Underwater sounds

Solid and liquid
wastes

Negative, direct
& indirect

Abiotic: WQ, SQ,
L/S

Biotic: MI, PFF, BFF,
FT, BB, MM, H

- Sewage discharge from craft
- Pollution due to accidents

- Contamination from
antifouling paints

Artificial lighting

Negative, direct

Biotic: PFF, BFF, FT,

- The intensity, spectral quality,
duration and periodicity of
exposure to light affect the

BB, MM,H biochemistry, physiology and
behavior of organisms
- Underwater lighting
_ . . e - Hydrocarbons releases from
Emissions to Negative, direct | Abiotic: AQ . .
e e recreational craft and private
atmosphere & indirect Biotic: H

water craft engines

Risk of accidents
and unplanned

Negative, direct

Abiotic: WQ, SQ
Biotic: Ml, PFF, BFF,

- Risk of diving accidents

& indirect

events FT, BB, MM, H

Abiotic: AQ, WQ,
Consumption of Negative, sQ -Visitors and staff consume
energy indirect Biotic: MI, BFF, energy

PFF, FT, BB, MM, H

Abiotic: AQ, WQ,
Consumption of Negative, sQ - Visitors and staff consume
freshwater indirect Biotic: MI, BFF, freshwater

PFF, FT, BB, MM, H

Abiotic: AQ, WQ,
Consumption of Negative, sQ - Visitors and staff consume
goods indirect Biotic: MI, BFF, goods

PFF, FT, BB, MM, H

(xi) Recycling

(xii) Ecodesing of boats

(xiii) Promoting environmental
awareness achieved through nautical
activities

(xiv) Offering hyperbaric oxygen
therapy, health and economic
benefit

(xv) Avoid waste of freshwater, reuse

(xvi) Use ecological material, design
packages minimising the
consumption of material
(xvii) Save energy wherever possible
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Deliverable 6.2

“The Ocean of Tomorrow”

Nautical Negative, direct | Biotic: H - Disturbing local sailors
Activities Social impact Positive, direct & L .
. Lo Biotic: H - New water-based recreation
(continued) indirect
DECOMMISSIONING PHASE
NATURE OF
ACTIVITY STRESSORS N RECEPTORS IMPACT DETAILS MITIGATION OPTIONS

Vessel Traffic

See Table 11-1
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Table 11-4: EIA summary of Leisure 2 — Green & Blue Concept, Liugiu Island

“The Ocean of Tomorrow”

Acronyms — abiotic: Air Quality (AQ), Water Quality (WQ), Water Temperature (WT), Sediment Dynamics (SD), Sediment Quality (SQ), Landscape/Seascape
(LS); biotic: Microorganisms (Ml), Benthic Flora & Fauna (BFF), Pelagic Flora & Fauna (PFF), Fish & Turtles (FT), Birds & Bats (BB), Marine Mammals (MM),

Humans (H)
CONSTRUCTION PHASE
NATURE OF
ACTIVITY STRESSORS IMPACT RECEPTORS IMPACT DETAILS MITIGATION OPTIONS

Vessel Traffic | See Table 11-1

Emissions to Negative, direct Abiotic: AQ -Dust will be generated during (i) Use of dust networks to reduce the

iotic:
atmosphere and cumulative the construction phase amount of fugitive dust
i) Avoidance to discharge waste
Solid and liquid Negative, direct o -Some wastes may accidentally (M . & )
. Abiotic: WQ ] water and drop solid wastes into the
wastes and cumulative enter into the sea

sea during the construction phase

Negative, direct,

- Some heavy metal materials
from fuel may accidentally

(i) Regular control of equipment
(i) Avoid the use of products that can

Leisure Harmful substances | . Abiotic: WQ, SQ enter the sea and may be .
. indirect and o . . . be harmful to the natural populations
(Hotel) and materials . Biotic: BFF dis