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Executive Summary

The purpose of this document is to identify and select potential locations for the Transport&Logistics@Sea hub an
to describe location specific cargo and cargo streams.

For regular port services sigotential locationdave been defined, see €lior details. They have been raadke
from a Transport&Logistichub perspectivaising a Multi Criteria Analysi§MCA).

The top three ranked locations &see CIb for additional informatior)

1 Thessaloniki - best overall

1 Constarga - best regarding the added vahfea platform that shall take over
future planned developments

1 Hamburg, Amsterdam ar&htwerp - best from a logistical hotspot point of view

Expected cargo flows at these locations(aee Chi for details)

I Thessaloniki - Dry Bulk and/or Unitized
1 Constarga - Dry Bulk
1 Antwerp - Dry Bulk and/or Unitized

Other functionsin addition to the Transport&Logisticthat can be expected aadah ofthe locations are very
dependent on the overall design and basic engineering but regardless of the selectedtfectdltmwing are
expected:
9 Living aspects, either temporary or permanent are expeetes present
1 Atthe very least, energy generatamd sorage for the requireday-to-day operations shall be provided
Locations with offshore wind farms nearby are preferred so Coratamith its development plan akatations
with access to the NortBea(i.e. Hamburg, Amsterdam and Antw@ngind farms would be ideal. Proximity to
an offshore wind farm would make the Transport&Logistics hub also suitable for a windmill O&M platform.
9 Food production and storage would be ideal, but the other aspect take precedence on the Transport&Logisti
hub.
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1 Introduction

The goal of the Transport&Logistics@Skab is to establish offshore regular port services and to integrate the
offshore platform in the transport chain operating and coordinating seagoing and inland navigating vessels fc
different cargos (bulk, containers, LNG etc.). To move or take ovelaregiishore port services like transhipment,
distribution and storage onto an offshore platform requires consideration of the possible location, type(s) of suitabl
cargo (dry, liquid bulk, containers, LNG), the cargo streams, ship types, the environasewell as local smal

and political boundaries.

For a location to be of interest for Transport&Logistics@Sea, a specific need for an offshore logistic hub mus
exist. Reasons why an onshore port cannot provide the desired service or quality ohservice

1 Insufficient depth of water, limiting the draught of ships that can be handled

9 Lack of quay space resulting in long berth waiting times

9 Lack of storage and handling space

9 Poorconnectiorto inland waterway transport

The opportunity to resolve one prore of these issues using an offshore platform will be one of the criteria for
location selection. Other criteria will be defined to rank the possible locattamstraints arelso defined and
applied to guarantee the feasibility of platform¢hatselected locations.

Furthermore, a logistic hub at the platform must also fulfil the requirements of the other functions at the platform;
the resulting cargo streams for these activities must be identified.

1 O&M services for the Energyhub@Sea

1 Feeding, hargsting, processing armtinging products tohe market for Farming@Sea

9 People and provisions for Living@Sea

1.1 Objective

Summarizing, the aim of this report is:

1 to identify several possible locations for further study

9 to identify and quantify the cargreams for those locations

9 to identify ship types that can be used for selected locations and cargo streams

1.2 Methodology

Location slection

The location selection is based on the following steps

9 define the constraints that a location must satisfy

9 define the criteria and scoring method for the locations

9 score each proposed location on the criteria

9 select the three highest scoring locations for Transport&Logistics@Sea

Cargo sgreams
For each of the three selected locations the cargo streams willdomited; first a qualitative analysis is executed
to determine the type(s) of cargo, then a quantitative estimation is done for the size of the cargo streams.

Ship types

For the cargo type and cargo streams at each of the selected locations, thesstiyjges that can be used for
transport to and from the hub will be identified.

Versionl.1 29-03-2018 6
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2 Location selection

Two types of aspects are considered the location selectiorFirst, the constraintsyhich are the mandatory
characteristics considered for choosing the location of the platfBeoondly, the criteria that can be used to judge
the suiability of a location comparet other locations. Criteria are presented in four groups: Regular porteservic
criteria (Transport&Logisticsdetailed inAnnex 1) and general criteria (Energy, Framing and Livin@he criteria

are scored for each locatiomcathe weighted sum of all scores per location determines the total score of that
location.

2.1Constraints

9 Location: European Union, Territorial waters, Exclusive Economic Zone, International waters

Location shall be inside the borders of Bhlit also ikluding Norway (Horizon 2020 and Space@Sea patrtner)
There will be no exception to this, as the projects main beneficiaries are the Europeatabhpartnersiand its
citizens. To better understand what is meant by the borders of the EU in the cbtitexipooject, the following
definitions apply:

Territorial Waters: up to 12 nautical miles from the country shore where the country has full sovereignty over the
waters (the coastal state has jurisdiction both above and below the water surface).

Exclusive Economic Zone or EEZ: up to 200 nautical miles from the country shore where the country has
ifsovereignty rightso (the coast al state has jurisd
is considered as International Watdpart of the EEZ is the contiguous zone which is defined as a band of water
extending from the outer edge of the territorial sea to up to 24 nautical miles from the shore, within which a stat
can exert limited control for preventing or punishing "infringgnt of its customs, fiscal, immigration or sanitary
laws and regulations within its territory or territorial se&&eFigure 1 and Figure 2 below for EU and Norway

EEZ respectively

4

4 3
P

Figure 1 European Union EEZ
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Figure 2 Norway EEZ

International Waters (tradsoundarywaters or high seas): any bodies of water (or their drainage basins) that
transcends international boundaries, everything outside the EEZs (international waters have no sovereignty,
states have the freedom of: navigation, overflight, fishing, oil asddgilling, deep sea mining, laying cables and
pipelines, research, etc.).

Continental Shelf: the area of seabed around a large land mass where the sea is relatively shallow compared w
the open ocean. The continental shelf is geologically part aohtnental crust.

As the platform shall be designed with batioveand under water facilities and equipment in mind, the choice of
zone boils down to either a countryb6s territorial

1 Political climate

The political climate ishte aggregate mood and opinions of a political society, which is generally regarded as either
changing (unstable) or in equilibrium (stabl®nly locations in countries with a stable political climate are
considered.

9 Seismic / Volcanic activity

Zones wheg seismic or volcanic activity resulting in possible tsunamis or in other ways interfering with #toe day
day activities of the platform should be avoided unless these calaaditié® quickly and safely mitigate@nly
locations in countries with law or no risk of seismic and volcanic activitiése considered.

2.2 Transport&Logisticscriteria summary

9 Cargo types

The platform shall cater exclusively for maritime cargo. For details aboutygaelf maritime cargo se&nnex 1

The selection of cargo shall be the determining factor in the transport and logistics module design alongside tt
necessary facilities to fulfil the requirements of Living, Farming anddyneubs.

1 Ship types

Highly dependent on the point above, facilities to accommodate specific ship types shall be provided. This can be
temporary stopping point (loading/unloading, provisioning) or a permanent key side for vessels in use for regula
(maintenance) work at the Farming and Energy hubs.

Versionl.1 29-03-2018 8
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1 Added value to location
The platform should strive to cover current and future méexisting nearby ports aral/cities. This would make
reason from an economic standpoint and thus atuaateinvestors to the project.

1 Vicinity of logistical hotspots

Logistics is the management of the flow of things between the point of origin and the point of consumption to mee
customer requirements.

Proximity near logistical hotspots would make the most esénem economical and industrial standpoints.
However, a logistical hub could come with disadvantages to the quality of life of people living on the platform as
there would probably be little space for buffer zones between industrial and living spaces.

1 Navigation and routes

Ease of navigation to and from the platform without disrupting existing trade and leisure sea routes is a limiting
factor. Also, ease of access to inland connections from the platform location and linking to the existing Short Se
Shipgng routes are factor to take into consideration when deciding on the location.

If you have no or poor inland waterway connectmroffshorefloating island is less feasible as you will then need

to tranship twice, once offshore to a smaller vessel imgntipe cargo to landndonce in the port to the road/train
connection.

2.3 General criteria(other criteria)

1 Wind/Wave energy generating potential (Energyhub@ Sea)

Waves are most commonly caused by wind. \Alingen waves, or surface waves, are credgdhe friction
between wind and the water surface. As wind blows across the surface of the water, the continual disturban
creates a wave crest. These types of waves are found globally across the open oceans, seas and along the coast
For the sole purpesof generating energy from wind and waves the zones with the highest (as engineering
technologies allows) winds and waves are preferable. However, such zones could be unsuitable for other platfor
activities, i.e. Living, FarmingLogistics like crane opations, etc.

9 Fishing / Aguaculture hotspots (Farming@Sea)

Aquaculture is the farming of fish, crustaceans, molluscs, aquatic plants, algae, and other aquatic organisir
Aquaculture involves cultivating freshwater and saltwater populatmaer controlld conditions, and can be
contrasted with commercial fishing, which is the harvesting of wild fidarine culture refers to aquaculture
practiced in marine environments and in underwater hab@aimmercial fishing is the activity of catching fish

and otler seafood for commercial profit, mostly from wild fisheries.

Zones where aguaculture can be undertaken effectively shall be a mastifselfsustainablelatform (not so
much for a Transport&Logistics focused huwhile the proximity to commercialdheries could be beneficial if it
compl ements, or at the very |l east doesndt interfer.:

9 Living / Social Appeal (Living@Sea)

Permanent livingonasefust ai ni ng fAwater <cityo c¢oulhdmappsycheeToa ¢
combat this the platform should be capablaafommodatindacilities to cater to all the needne would require

on land. In complement to this, the platform should be capable of regular transport of its inhabitants to land on
regularbasis, or in case of emergencies that would require evacuation to land. The main attraction for living at se
on this platform after the novelty wears off should be its capability to simulate on land living as accurately as
possible.

2.4 Multi criteria analysis MCA) and weight &ctors

The multi criteria analysis of locations will be undertaken with discon the Transport&Logistics criteria listed
above The criteria shall have a base rating that factors how the location fairs strictly regartiregspecific
criterion. This score shall range frdo 10 in increments of thigher is better)All base criteria shabktart with a
base rating of 5 anoe givenmarks ranging from5 to +5.
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Additionally, the criteria shall be ranked, considering séonbe more important than others. Therefore, a weight
factor for each criterion is proposed, ranging frérto 10 in increments of 10 means not important while01
means the most important). This will complement the base rating for each criterion.

The final mark for a specific criterion shall be calculated as follows: final score = base rating x weight factor.
The sum of all criterion final scores for a specific location shall give the total rating of that loGdtomaximum
score possible for one lagan is 100.The following table presents thmse ratings andeight factors of each
criterion.

Criterion Base Rating| Weight Factor
Cargo types 5 3
Ship types 5 3
Added value to location 5 2
Vicinity of logistical hotspots 5 1
Navigation and routes 5 1

Tablel Criteria Base ratings & Weighgttors

Proposed ports

To evaluate the potential for various forms of transport and logistics solutions using an offshore transhipment hul
including the feeder and hinterland logistics as well as the possibility to use the hub as a base port for O&N
activities on renewable ergges,a total of six (6) ports have been considered taking into consideration access to the
three (3) major seas around the EU (Black, Mediterranean and North seas) and availability of relevant informatio
for each location. Thehoserocations includinga brief descriptiomnd potential for the Transport&Logistics hub

are as follows:

1 Constarta, RomanigBlack Sea)
This location was considered mainly due to the numerous planned development projects that could be integrat
into the Space@Sea projectaspecifically into the Transport&Logistics@Sea.
Future projects included in the Constanport masterplan after 2020 are:
- Development of an artificial Island to extend existing territories by approx. 150 ha.
- Development of an LNG terminal to cowexpected future demand increase and to decrease dependency
on Russia and a LNG bunkering station investment
- Development of a Wind farm field and wind power plant
- Barge Terminal expansion

1 Genova, ltalyMediterranean Sea)

The Port of Genoa is Italy's magargehandling porandthe busiest port of Italy by cargo tonnage

The Port Authority of Genoa is committed to expanding the intermodal functions of the port and making the Port o
Genoa a major connection point for freight handlers using rail and roadwesyeen Northern Italy and Southern
Europe.

1 Thessaloniki GreecdMediterranean Sea)
The Port of Thessaloniki has one of the largest passenger terminals in the Aegean Sealsastently being
upgraded, as Thessaloniki is slowly turning into gomturist port for cruising in the eastern Mediterranean.

1 Hamburg, GermangNorth Sea)

Deepening of the river Elbe for large vessels is controversial for ecological reasons. In part due to cooperation wit
Lower Saxony and Bremen to build a new contaipert (JadeWeserPort) in the deep waters of Jadebusen in
Wilhelmshaven, Hamburg withdrew from this plan after a change of government in 2001.

Ships with a maximum draft of 12.80 metres can arrive and leave the port irrespective of tide at any tintlee Using
tidal surge for covering the stretch of river from North Sea as far as Hamburg, drafts of up to 15.10 metres ar
possible. Making allowance for the tide, in the other direction draftp tf @3.8metres are feasible.
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1 Amsterdam, Netherlandblorth Sea)

The port area is located just 10 minutes from Amst
This makes further developments problematic regarding the storage of hazardous substances, odour and noise.
The portds deomgrites giraiegic key gbjecives that make Amsterdam a viable candidate for the
Space@Sea project. Also, proximity to the North Sea windfarm fields could prove advantageous for an O&M hub.

1 Antwerp, Belgium(North Sea)

Antwerp has little scope for furthevestward expansion. The northern (right bank) docks already reach the Dutch
border, and on the left bank Belgium has a nuclear power plant downstream of the Deurganck dock.

The Netherlands has territory on the south bank of the Scheldt, so the Pottvefg\does not control the outer
estuary of the river as it reaches the sea.

Maximumallowedship draft is16 m (upriver) and 15.2 m (downriver).

Versionl.1 29-03-2018 11
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3 Cargo streams

The decision of suitable locations fbogistics@Seat the Space@Sea island shall be basethe analysis of

cargo flows. However, to develop an economically viable conteptcharacteristics of the carriers malsto be
considered. Therefore, an analysis of the current situation in inland waterway transpoverseansport and
shortseashipping has been performed and is summarized in the following pages. A lot of data on waterway
structures, fleets and transported cargo can be found for inland waterway navigation, but much less for shorts:
shipping and sedver transport.

3.1Inland waterway transport

Nowadays approximately 19,000 vessels including passenger ships and lighters operate on the European netw!
of inland waterways with its total length of about 40,000 kilometres. These waterways are divided into navigable
rivers, which nay be free flowing or regulated with weirs and locks, lakes and artificial canals. The inland
waterway network in Europe is categorised by the European Conference of Ministers of Transport (French
Conférence européenne des ministres des Transports, CENMEEBe CEMT classes for large navigable waterways
range from | to VII with increasing size. Class | to Ill are of minor or regional importance while class IV to VII
allow larger vessels and international importance. The following table gives a simplifiedesv of the waterway

types and corresponding vessels. Class | to Il differ slightly for waterways east of Elbe.

Motor vessels Pushed convoys Height
under
Class Length Width Draught Capacity Length | Width Draught Capacity bridges
[m] [m] [m] [t [m] [m] [m] [t [m]
I 38.5 5.05 1.871 2.2 25071 400 4.0
I 5071 55 6.60 2.5 40071 650 4.07 5.0
[ 677 80 8.20 2.5 6507 1000 4.07 5.0
v 8071 85 9.50 25 10007 1500 85 9.5 2571 2.8 1,25071 1,450 5.25
Va 9571 110 11.40 2571 2.8 150071 3000 95 11.4 2571 45 1,60071 3,000 5.25
Vb 172 11.4 2571 45 3,2007 6,000 5.25
Vla 95 22.8 25145 3,2007 6,000 7.0
Vib 140 15.0 185 22.8 25145 6,4007 12,000 7.0
270 22.8
Vic 2571 45 9,60071 18,000 9.1
195 33.0
VIl 285 33.0 2571 45 14,5007 27,000 9.1

Table2 Classification of European inland waterways
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For most intraEuropean transport tasks, the transport mode (i.e. waterway, rail or road) is chosen based on th
following main criteria:

1 Speed

Flexibility

Costs including capital lockup

Safety

Timeliness / Regularity

1 Auvailability (Weather sensitivity)

1
1
1
1

The weighting of these decision criteria differs according to the origin/destination relation and the type of cargo
Containerized fast moving consumer goods have other requirements than dry dblitkuand heavy project
cargo.

While inland waterwayrainsport (IWT) has an intrinsic advantage in energy efficiency and related costs as well as
safety the other performance indicators must be evaluated case by case. IWT is mostly depending on furth
transport modes, since the waterway network is usuallysanibed for dootto-door delivery. This also implies
additional transport costs for cargo handling. Therefore, the modal split of transported goods in different countrie
is highly dependent on the available infrastructiigure 3 of the French waterway authority VNF gives a good
overview of the European inland waterway network including the assignment to the CEMT classes. A more
detailed map is provided by the UNECE and includes information on water depth and height under bridges.

=l I

Figure 3 European inland waterway networRé€f[22])
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The variety of boundary conditions of the waterways like watepith, width, lock size and bridge height have
caused a huge variety of vessels in the existing fleet. This is even increased by the extreme longevity of the vesse
which may be lengthened or even widened within their life span. The average age of Gagoaressels today is

45 years Ref[23]). Serial production of inland ships is virtually nrexristent. The growing number of coupled
convoys(i.e. vessels that can sail alone or with up to three lighters) adds to the complexity of the fleet. Severa
national and international databases (like the German waterway authorities, the IVR Ships Information System, tt
European hull database) exist dndto categorise the fleet with slightly different criteria and deviating numbers.

Country D\r/yeggé?so leglgzlrs Push boats Tugs "g ﬁ:gros Tank lighters Total
Rhine countries
Belgium 806 216 94 10 230 8 1,364
Germany 916 419 285 140 789 44 2,593
France 860 44 93 0 383 47 1,427
Luxembourg 8 16 11 0 0 2 37
Netherlands 3,993 1,240 649 479 1,135 51 7,547
Switzerland 17 55 0 2 4 3 81
Total 6,600 1,990 1,132 631 2,541 155 13,049
Central and Eastern Europe
Bulgaria 26 4 38 13 161 5 247
Croatia 8 5 10 32 98 21 174
Hungary 78 2 26 53 300 4 463
Moldova 8 5 1 10 26 0 50
Austria 6 5 10 0 54 15 90
Poland 109 2 - - 431 0 542
Romania 75 4 183 69 984 97 1,412
Serbia 62 5 40 82 345 37 571
Slovakia 26 4 41 1 119 32 251
Czech Republic 44 0 - - 145 0 223
Ukraine 44 3 73 15 472 22 189
Total 486 39 422 275 3,135 233 4,212
TOTAL Europe 7,086 2,029 1,554 906 5,676 388 17,261

Table3 Overview of the European inland fleet per courtRef[24])
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Generally, inland vessels are not allowed to navigate outside of the inland waterways. Some exceptions are defin
by local authorities and requirements from cliisaiion societies. The United Nations Economic Commission for
Europe (UNECE) tried to standardise the requirements for vessels operating in estuaries and areas with moder
waves regarding strength, stability and freeboard by the definition of zoneandl, 2 Zone 1 implies significant

wave heights ko of up to 2.0m while zones 2 and 3 are limited by &rd 0.6m respectively. An excellent and

more detailed overview of the namiform status quo of seaser solutions is given by Vantorre et aRef.[25]).

Today the number of inland vessels certified to operate in these areas and even the number and size of the ar
where their navigation iallowed are very limited.

3.2SeaRiver Shipping

SeaRiver vessels are ships that are built, certified and equipped according to the international regulations for se:
going ships. To navigate in suitable inland waterways these vessels must fulfil codiagprules additionally and

to match the boundary conditions in general dimensions. Besides draught and lock sizes the most importa
limitation in most regions is the air draught to allow passing under bridges and overheadledibeblists some

of the requirements for ships navigating on inland waterways or .avessels linking these areas must fulfil both.
Crewing requirements, boat mastertificates and exhaust gas emission limits also are different.

Inland Ship

Sea Ship

Length, breadth, (air) draught

Structural strength

Stern anchor

Stability

River radar

Sea keeping behaviour

Directional gyroscope

Freeboard

Blue board

Tonnagecertification

Manoeuvrability

Lifesaving appliances

Stopping ability

Load securing equipment

Foldaway masts

Spare parts

Lowerable deckhouse

Approved materials

Noise emission

Int. rules

Local regulations

Table4 List of main requirements differing for inland and gg#ng ships

Seariver transport is only possible on inland waterways of sufficient size and access to the sea. According to th
European RiveGeaTransport Union (ERSTURef[26]) in Western Europe the following waterways are suited
for seariver transports:

Rhine (Netherlands, Germany)

Thames, Humber, Forth (United Kingdom)

Albert-CanalRoute(Belgium)

Seine to Paris, Rhone to Lyon (France)

Guadalquivir to Seville (Spain)

Gota Alv, Trollhattan and Sddertélje Canal (Sweden)

Saimaa Canal and Finnish Lakeland (Finland)

Lower Danube (Romania)

Sea of Azov and Black Sea, Caspian Sea with conneotad ri

=4 =48 _8_-9_4a_-4a_-9a_-2
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According tothe market analysis of the CCNR annually-800 million tonnes of cargo are transported by means

of seariver transport. Transported cargo comprises agricultural and forest products as well as bulk cargo. Also
metal products, serfinished products, papers,agte and scrap, project and heavy goods as well as dangerous
goods are typically transported by low-dnaught seaiver vessels. Today these transports have a minor share in
Western and Southern Europe and containers are rare-fiveseaargo flows. Th importance is much higher in
Russia. In 2017, 641 Russiflagged seaiver vessels are registered in the Russian Maritime Register of Shipping.
Typical deadweight capacities of the saeer vessels are in the order of 20DW/T (excluding Eastern Europdn
Scandinavia ice classes may be required. In the Rhine area, lowerable deckhouses are advantageous. In Russia
focus is on small draught shifiRef,[27]).

A special solution for seaver transports was developed to connect the-VdegerPort to the river Weser. The
seaport of Wilhelmshaven is the only deegter harbour independent on tides in Germany and the easternmost of
the north rang. In the past, coal and oil were transhipped at Wilhelmshaven which is also the most important bas
of the German navy. Due to its location, it is ideal for the handling of container ships of the newest generation an
therefore has excellent prospectsncgi the construction and completion of the JatbserPort in September

2012, port facilities with a capacity of 2.7 million TEU are available. Further extensions are planned. A large share
of the cargo will be transported to Scandinavia and further @#ise tBaltic. Currently, the hinterland accessibility

is limited to trains (60%) or trucks (40%) as there is no direct access for inland vessels.

To avoid a traffic collapse on the roads in case of increasing transhipping, the port musiribetus=dcovering

all three modes of transport. The inland ship as a transport mode is essential for transports to the hinterland. I
direct link to inland waterways is available nor can be realised soon. The route concerned leads to the Wes
estuary, via a shoraritime area. Usual seming inland ships are not competitive at the given bridge heights and
water depths in the large inland share of the relations. Existing solutions of seagoing ships with anothe
transhipment to dedicated inland vessels in Bremerbaneficial only at very deep hinterland penetration depths.
Therefore, there is a need for a completely new ship design which is seaworthy and at the same time can be u:
efficiently on the inland waterways.

Within the German joint research projectBi(Ref.[28]) a solution was developed based on the pusher barge
principle with a special hydraulic coupling. At sea, suitable pushing vesselgishall be used to propel a
seagoing barge. In inland navigation, a conventional canal pushing vessel is used and, ideally, pushes seve
barges at the same time. The major challenge within the project was-#eepaay and manoeuvring behaviour of

the coupled combination of pusher and barge in a seaway. Theahjdtitive design optimisation and a limited
permit for certain environmental conditions aimed at an economic and safe solution operational with a minimun
weather down time. Despite the chalierg boundary conditions of the Weser the concept was successfully tested
up to significant wave heights of 2nfetres Figure4). Althoughdeveloping a transport concept connec&®f5to

IWT is notpart of Space@Seeeference is made here for possible futieeelopments or connected projects

Figure 4 Picture of the BiWi convoy in scaled model tests
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3.3 ShortseaShipping

To achieve the goals of greenhouse gas emissions by transport and to shift freight from the road to rail ar
maritime transport the European Union promotes Shortsea Shipping (SSS). In recent years shortsea shippi
promotion centres (SPC) werdaddished in most EU countries with sea ports. However, today data for SSS is still
not as extensive as for inland navigation and even the terminology is often not consistent. Maritime transport, SS
and sediver shipping are often separated from eaclewothfferently, making it difficult to gather and evaluate
data and statistics. Additionally, the definition of SSS can vary locally. To clarify the meaning of SSS in the

context presented herein, the following EU definition is u&ed[29]):

fiShort Sea Shipping means the movement of cargo and passengers by sea between ports situated
geographical Europe or between those ports and ports situatatbnEuropean countries having a
coastline on the enclosed seas bordering Europe. Shortsea shipping includes domestic and internatione
maritime transport, including feeder services along the coast, to and from the islands, rivers and lakes. The
conceptof shortsea shipping also extends to maritime transport between the Member States of the Unior
and Norway and Iceland and other States on the Baltic Sea, the Black Sea and the Meditérranean.

Some data on cargo flows can be found in various data bases and sources with different levels of details al
geographic coverage. Some of them are freely available (Eurostat; Tiaals8, ETIS) some are not (MDST,
Prognos, Astra). A summary of transpatdtistics for SSS with recent data is provided by Eurostat.[GR&f
Figure5 shows the distribution of freight transported by SSS per sea rdgone 6 (Ref[31]) shows the main

SSS corridors including the cargo flows from and to individual countries.

Baltic Sea
Atlantic Ocean 22%
13%
Dthers
4% Black Sea
6%

Morth Sea
26%

Mediterranean Sea
29%

Figure 5 EU-28 Short Sea Shipping (SSS) of goods by sea region of partner ports in 2015 (in % of $stalaigbt of goods transported)
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Figure 6 Cargo flows in European SSS

An overview of the shortsea shipping fleet is givenTable 5. Russia holds the highest number of shortsea
shipping vessels, followed by Germany and Norway. Fortwedve (12) listed countries, the fleet neists of a
total number of 205 vessels.

Residence of shipowner| Number of ships
Russia 1,265
Germany 1,199
Norway 930
Netherlands 737
Turkey 612
Greece 601
UK 522
Denmark 338
Italy 333
Ukraine 265
Spain 211
Sweden 192
TOTAL 7,205

Table5 Distribution of the SSS fleet per country (32)
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4 Scoring the locations
The following data was gathered aswmmarized from resources R&f:[7].
4.1Port of Constanta

4.1.1General

The Port of Constam is located at the crossroads of the trade routes linking the markets of the landlocked
countries from Central and Eastern Europe with the Transcaucasus, Central Asia and the Far Easindirs the
Romanian port on the Black Sea, playing a highly important role as the transit node for the landlocked countries i
the Central and SoutBast Europe.

Being a maritime port location and a river port location at the same time, it serves as a helcdotdiner traffic

in the Black Sea and for cereals in Central and SBasit Europe. In addition, the Port of Constantza lies at the
DanubeBlack Sea Canal and, thereby, conaetie port to the Lower Danublith its low costs, its important

cargo volumes, its quattro modal connection and land availability, future growth of the port can be expected. Thi
applies even more when global transport routes may shift in favour of the strategically advantageounsopositi
Constantza.

4.1.2Cargo

The traffic at the Port of Constantza has grown steadily over the ongoing decade. The total traffic has grown fror
roughly 46 million tons in 2011 to more than 59 million tons in 2016. Similar developments can be seen for the
subsections, maritime traffic (from 37 to 46 million tons) and river traffic (from 9 to 13 million tons), as well as
for the different transport directions, import (from 15 to 19 million tons) and export (from 16 to 21 million tons).
When looking at comiiner traffic, the picture does not change: a growth from 6.5 million tons in 2011 to 6.9
million tons in 2016 been recorded which roughly translates into 662,000 TEU (2011) and 711,000 (2016),
respectively.

The following tableanks cargo flows (in metritons) by type, from lowest to highest in the port of Conzsaftor
a more detailed desption of each cargo type séanex 1

I[\tl]eo + Break Bulk 3.675.141
E]”iﬁzed 6,897,354
[Lt;q“id Bulk 13,662,917
E]ry Bulk 35,189,409
[Tt]OTAL 59,424,821

Table6 Port of Constarda cargo flows (208)

By a large margin, the most transited cargo in Coreguurt is Dry Bulk (60% of the total cargo capacit}.the
other end, the least transited cargare=Neo + Break Bulk at around 6% of the total cargo flow.

Constarga port has an annual operation capacity of approx. 120 millionpEmgearwhich is atleast double the
maximum cargo flow rates of 2016 or earlier.

Storage handling and cargo transfeapabilities of Constam port reflect its focus on dry buttargo. The port
has:

1 4.7 million tons storage for Ore, Coal, Cok&,000 tons/day unloadingte;2,000 tondi barge loading rate)

9 100,000 tons storage for Chemicals & Fertilizers

1 350,000 storages for Agribulk
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Consideringmnainly that the port of Constasat has yet to reach its maximum cargo operation cap#oiyl get -1
points deducted fronthe cargo criteriorbase rating.

4.1.3Ship types

Constarea Port has a handling capacity of over 100 million tons per year and 156 berths, of which 140 berths ar
operational. The total quay length is 29.83 km, and the depths range between 8 andsl9 mete

These characteristics are comparable with those offered by the most important European and international por
allowing the accommodation of tankers with capacity of 165,000 DWT and bulk carriers of 220,000 DWT,
covering almost all cargo types (devaheent of new LNG focused terminals and bunkestagions is a priority,

see following sukchaptey.

Also, the port of Constara has excellent hinterland connections via an elaborate interior waterway network.

Based on the above, Constayport shall receive-1 points more than the base ratiog this criterionConstarza

can benefit from the platform accommodating larger vessels and providing cargo transfer support towards th
hinterland.

4.1.4Location added value
Constarta port has aextensive and ambitious development @arfollows:

Modernization of port infrastructure, by providing deeper approach channels and bddigsrareasinghe

navigation safetyTo ensure safe navigation conditions for ships in the port of CorstdhC. Maritime Ports
Administration S.A. Constam has promoted an investment regarding: dredging works for the designed depth of
port basins and channels inthe portof Congtant i ncreasing the depth of the
locatedin the Constaza South Port; dredging at bertsl points, as the platform could take over larger ships
without any further changes to the existing jport

Development of a specialized berth in a high depth zone (Berti8®)urpose of the projecttis raise the port
competitiveness and to enhance the handling capacity of dry bulk cargo (cereals). The project will create a base ft
increasing the cargo flux and improving the actual placement of the Port of Ceastsuat hub in cereal trading.

(+1 points, additional cargo flux can be taken over by the addition of the platform

Development of LNG Terminallhe objective of the project is to establish the position of ComstRokt as hub

for the LNG import/transit in the Black Sea region and for the landlocked Danube countries, to decrease the
dependency of the national energy supply on Russian natural gas monopoly and transit problems (Ukraine), to
cover the LNG supply for thexpected increase of LNG fuelled vessels and to boost the LNG fuel not only for
shipping and transportation sector but also for other purposes as energy source for residential, commercial and
industrial sectorg+1 points, LNG terminal could be providelly the platfornj.

LNG bunkering station at Berth no.:9Bhe objective of this project is to cover the potential demand of the LNG as
a clean and economical fuel for shipping, to boost LNG as transport fuel, especially for IWT, by means of
providing the Port with modern bunker facilities close to the Black $#mnube Canal. Also for the Constzant

Port is necessary to fulfil the clean fuel strategy of the EU Commission which requires the installation of LNG
refuelling stations (fixed or mobile) in all 139 maritime and inland ports at the Trans European Qaek gt
20202025.(+1 points, same as aboye

Development of artificial Islandrhe Island (the platform of the artificial island) has an area of 22.1 ha and
represents a territory resulted from fillings with soil excavated from DaBldmk Sea Canal. Wrks foreseen in
the present project will generate a total area of new territories of approx. 13Q paints).

Wind power plantThis project is in the direction of research, promotion, development and use of new forms of
renewable energy technologiegaining carbon dioxide emissior§sl points, a platform with offshore O&M
shall benefit the offshore wind fajm

Barge Terminal Second Stagelhe purpose of the investment is creating new mooring areas for barges, tugs and
pushers. The project consistsafmpleting the mooring quay used for pushers and tugs on the West side-of river
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seachannel by building a quay #te Northern end of the existing quay on berth no. 100 and arrangement of the
quay used for waiting bargg®. points).

The above, recommend Constanport as a suitable location for a future floating island to coveeéxpansion
plans, thus receivinthe maximum oft+5 points more than the base rating this criterion.

4.1.5Logistical hotspoproximity

The traditional transport routes remain the major ones for the Port of Constantza despite the growing integratic
within the national and European transport networks. However, the recent economic growth has let Constant:
emerge to the main depositing adistributing center for Central and Eastern Europe. With the capability of
handling any type of cargo and offering nmlbdal transportation servicedet hinterland of Constantza Port
supports the port regarding the produced, consumed and forwarded@frods the port. It includes a vast region

in the Central and Eastern Europe. During the last decade, the Port of Constantza efficiently served the flows |
goods that arrive or depart from/to Constantza. By their own account, the hinterland of thé Gamstantza
encompasses all countries neighboring the Danube river and further countries in Southeast Europe, includir
Germany, Czech Republic, Slovakia, Austria, Hungary, Serbia, Bulgaria, Moldov&fimalty - Romania itself.
Currently Constantzana Romania may not belong to the top locations considering logistical feasibility.
Nevertheless, some attractive logistical advantages are low cost labor and regulatory environment. For a mo
detailed view on logistics sénnex J). In addition, upcoming developments and shifts on the global level, such as
OBOR train and upcoming increase in vessel traffic to Greece and Southeast Europe, may change the pictu
tremendously in a couple of years.

Regarding logistical hotspot proximity, Constantza port recei®gwints deducted from the base rating on this
criterion.

4.1.6Navigation and routes

The main world container lines provide a fast and efficient connebetween Constara Port and the most
important ports of the world. Direct services linking the Port of Cormtaanid Far East ports in the last years, have
had as a result the changing into a hub for the Black Sea Region and a distribution centredbatiiastern
Europe.

Ferry services provide a faand direct link on the We#ast axis, within the TRACECA Transport Corridor,
connecting the European Transport Network with Central Asia. Regular ferry services ensure the transport c
different typeof commodities to and from Georgia and Turkéy. the beginning of 2006, a RRo line is
connecting Mediterranean ports with the Port of Conztant

Considering that Constamat is a gateway port to Central Asia and has good inland waterway conne¢fons,
points are given for this criterion.

4.1.7Energy, Farming & Living potentials

So far, in Romania the saltwater fish beluga (Huso huso) and sturgeon (Acipenser ruthenus, A. stellatus, /
guldenstaedti) are being cultivated. Currently, masigeaculture in Romania is at its initial stages, a single mussel
farm being registered farming Mediterranean mussel (Mytilus galloprovinciali®n thoughcertain studies
suggest that there is interest and there are possibilities for developing thectuiiRef[14]).

The average annual wave power around Cormtastabout 5 kW/m, th&00-yearvalue /Mean value ratio is

about 8 to 10 (seAnnex 1Figure 21 and Figure 22). As there are possibilities for farming and energy, at least
service personnel will griire accommodation on the island.
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4.2 Port of Gen@a

4.2.1General

The Port of Genoa is a major Italian seaport and belongs to the biggest ports in the Mediterranean Sea. Rank
second after the Port of Triest, it belongs to the busiest and largesbptre country. Dating back to ancient
times as a natural port in the Mandraccio Bay, it serves as a transport hub for the entire Italian industry.

Genoa, together with Savona and Vado are the most important Italian gateway port: supply point doistfiesn

of Northern Italy, transit channel for exports of Made in Italy products and for trade between Southern Europe an
the rest of the world. Within a radius of 600 km you can easily reach important European regions: Switzerland
Germany i.e. Bavariaand BadesWurttemberg), and Austria. However, the customers of the port also come from
Spain, the Netherlands, Poland and Hungary.

The Port of Genoa is a oiseop multipurpose seaport with over 20 private terminals that can accommodate any

type of vessl and cargo. Cargoes handled in the Port of Genoa include containers, general cargo, liquid and soli
bulk, metals, forestry products, perishable goods, petroleum products, and passengers. Several companies in
Port of Genoa also provide maritime sees like vessel repair and environmental management.

By its own account, more than 150 scheduled services connect the Port of Genoa to major ports worldwide. Tt
Port of Genoa is located near important industrial production areas in Italy and EurogeorT Aesthority of
Genoa is committed to expanding the intermodal functions of the port and making the Port of Genoa a majc
connection point for freight handlers using rail and roadways between Northern Italy and Southern Europe.

4.2.2Cargo
The following table ranks cargo flows (in metric tons) by type, from lowest to highest in the port of Genoa. For a
more detailed description of each cargo typefseeex 1

E]nitized 370,282
[Dt]ry Bulk 1,454,506
F[I]eo + Break Bulk 3,766,704
[Lt;quid Bulk 7,152,722
[Tt]OTAL 12,744,214

Table7 Port of Genoa cargo flows (2016)

The most transited cargo in the port of Genoaf@916 is Liquid Bulk, approx. 56% of the total cargo fléwthe
other end, the least transited cargoes were Containers at around 3% of the total cargo flow.

The Liquid Bulkhandling and storage capacity is:

T Approx. 20 million tons (550 vessels) / y¢a011 data)

1 Approx. 340,000 rhoverall Liquid Bulk storage capacity in its 6 terminals

Altogether, the port of Genoa has more cargo handling and stospgdilities than the recent cargo flows.
Therefore, for this criterioAl pointsreduction from théase rating is given.

4.2.3Ship types
The port of Genoa can accommodate the folloveinigs
9 Container terminalgships up to Sugrpost Panamax: L x B B of 397m x 57m x 27.5m100,008160,000
DWT, 7,00010,000 TEU)
- Total quay length of approx. 2000 m
- Depth of 14.515 m
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1 Dry Bulk & Break Bulk terminalgsolid bulk up to Handysizé: x B x D of 180m x 27m x 10m, 15,065,000
DWT; multipurpose up to Panamax: L x B x D of 294m x 32.3m x 12.5m, 605@D0 DWT)
- Total quay length of approx. 6700 m
- Depth ofl0-12 m
T Liquid Bulk terminal(Suezmax: L x B x D of 320m x 64m x 20m, 180,480,000 DWT)
- Can handle ships up to 330 m in length, 14.1 m draft and 260,000 DWT

Based on the abov&enoaport shall receive-1 points abovethe base rating on this criterioBenoacan benefit
from the platform accommodating larger vessels and providing cargo trangfert towards the hinterland.

4.2.4L ocation added value

The new breakwater of the Sampierdarena Bdsia work is the entral point of the organization's lotgrm

planning, responding to a fundamental need to adapt the system of maritime access to the Sampierdarena Basin,
the navigability and evolution needs of the larger vessel and to the technical interferentes taktboff and

landing procedures at the adjacent airgeti.points, as the platform could take over larger ships without any

further investments in the pirt

Completion of the interventions in progress for the upgrading and qualificationadgheity offered by the

GenoaSavona systemmong the most significant infrastructural interventions planned are:

1 The project for the supply of electricity to ships via the Voltri port network. The intervention meets the
objective of improving the qualitgf the air and to reduce noise pollution in port areas and in neighbouring
areas through the construction of the plants necessary for the power supply of ships from the national electrici
grid as envisaged in the program of actions implementing thef@iahe rehabilitation and protection of air
guality; for the reduction of greenhouse gaseispoints, a platform of this caliber, however green, would have
some negative impact on the environment néarby

1 In thetwo-year period 2012019, workwill be carried out to complete the container terminal in Calata Bettolo
and RonceCanepa (-1 points, work already started and will be more detrimental to stop and give the
functionality to a future platform than to finish ak is

1 The realization ofte multipurpose platform of Vado Ligure which will determine significant econsoidl
benefits, strengthen the system of Ligurian ports and completing the available offer with a gateway facility
suitable for hosting new generations of ships, of-@w&easing size, in terms of seabed and dock productivity.

The project involves the construction of a platform of approximately 210,808easigned to accommoeaa
container terminal of 70800,000 TEU, equipped with a straight dock of 700 m in length, twithberths with
high draft (one in root atl5 m and one in the head-22 m). This also includes the construction arrangements
for a possible future power supply to ships on the quay (cold ironing).

Work is under way, with a physical progress of ab&@¥4nd the start of the activity of the terminal, on a first
operational phase, is expected by the end of 2018oints, see above

Considering the above, a score-®points is givenregarding a platform added value to this location

4.2 .5Logistical hotspoproximity

The Port of Genoa in the province of Liguria serves as a transport hub for the Italian industry, including the
automotive industry, the agricultural exports and manufacturing sites (e.g., of FMCG). With the Northern ltalian
enerprises being the major customers for imports and the regional farmers the main exporters, the port stands
stable feet with respect to its customer base.

Being the southern end of the-salled Blue Banana (or Manchestetilan Axis), the Port of Gereserves a huge
hinterland corridor across Western and Central Europe with a population of around 111 mdlieover, the Port

of Genoa represents the southern end of the-TENis no. 24 between Rotterdam, Netherlands, and Genoa, Italy.
Especially, tle multimodal use of the transport axis, e.g. with inland vessels and rail, has received increasec
funding and elevated political support in recent years.

A score of+1 pointsis given for this criterion.
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4.2.6Navigation and routes

The Port of Genovaist al ydos | argest seaport. Ships from all
goods are being handled here. In addition, there are also shipyards as Fincantieri for newbuilding, repair ar
wrecking. The port has a hinterland connection &iband road, as there are no suitable rivers for inland shipping.

A score of+3 pointsis given for this criterion.

4.2.7Energy, Farming & Living potentials

In the Mediterranean Sea around Genova there are aquacultures for mussels aradethdbgdam.

The average annual wave power around Genova is about 5 to 10 kW/m, theat@@lue / Mean value ratio is
about 8 to 10 (seAnnex 1Figure21 andFigure22). As there are possibilities for farming and energy, at least
service personnel will require accommodation on the island.

4.3 Port of Thessaloniki

4.3.1General

The Port of Thessaloniki is located at the centrast side of the urban agglemation of Thessaloniki city, at the
northern part of Greece. More precisely, it is located on the inner part of the Bay of Thermaicos, on the norther
section of the Eastern Mediterranean Sea. Approach of the ships is accomplished through a naturalf channe
substantial depth, not needing thus any further deepening.

It is directly connected to the most important national motorway and railway networks, while it is also linked to the
roadi r ai | Pan European Cor rTates.rlit is¥tiled pearithe city dentr& about ok s
from Thessal oni ki és international airport and very
of the adjacent areas. Apparently, the port may provide a combination of transport meansailr@ad], air
transport combined with maritime.

The geographical coverage of the port is international, national and regional in terms of the extent that transpa
chain affects origin and destination of transport, respectively. The port services 5%eobpassd 95% of freight
national maritime flows (ThPA Statistical Data Report, 2011).

A priority of the development plan is the expansion of the port's infrastructure with deeper quays, to provide
services to bigger ships carrying containers or conveaititargo.

4.3.2Cargo
The following table ranks cargo flows (in metric tons) by type, from lowest to highest in the port of Thessaloniki.
For a more detailed description of each cargo typéseex 1

|[\tj]eo + Break Bulk 582,352
E]ry Bulk 2,980,562
ttJ]nitized 3,458,563
[Lt;quid Bulk 7,078,150
[Tt]OTAL 14,099,627,

Table8 Port of Thessaloniki cargo flows (2016)

The focus of the port is on Liquid Bulk cargo, which amounts to roughly 50% of all cargo flow in 2016. At the
other end, the least transited cargoes were Neo + Break Bulk at around 4% of the total cargo flow.

As per the freight profile, the total tonnage for 2011 was estimated at Hdomdlion tons including liquid and dry

bulk, as well as general cargo (e.g.-R@) and container traffic (TEUs). The freight traffic is handled in two
terminals, one for containeesd one for conventional cargo. Especially for container traffic, 46,7% of total TEUs
flow represents exports from Greece to several other countries. Also, 42,4% reflects imports of cargo and abo
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10,8% is associated with transit flows. As per multimaga@4,8% of total TEUs is transported via raadritime
routes and the rest (5,1%) via rail maritime

The Port of Thessaloni ki ds Container Terminal, l oc
meters wide with alongside depth of dfters. Part of the Free Zone, the Container Terminal covers about 254
thousand square meters and has capacity faiterstorage of 4.7 thousand TEUs and for 336 plugs for reefer
containers. The Port of Thess al ostdtebfithé-at teChoatogiesiande r
modern containehand!| i ng equi pment . Further, the terminal
track railway. The terminal is also equipped with a kigth management information system supporting exeellen
reattime services.

Conventional cargo is handled in the Terrestrial Zone of Thessaloniki's port in an area extending on a total surfa
of approximately 1,000,000 m2 with quay length of 4,000m and depth up tdtltzandles:

Community cargo from/to # member states and

Community/domestic cargo from/to Greek harbours.

General Cargo (steelwork products, metal sheets, timber, marble, pallet cargo, tobacco, fruits, etc.)

Solid Bulk Cargo (minerals, ores, coal, solid fuel, cereals, feed stuffs, fertilieenent, scrap)

Liquid Bulk Cargo with pipelines (spirits, chloroform, asphalt, chemicals, mineral oils, wine)

Ro-Ro vehicles

E N I

The conventional cargo handling equipment consists of:

1 44 railmounted powedriven cranes, with a lifting capacity of 40 tons.

1 Two Gottwald HMK 260 EG mobile harbour crane, with a lifting capacity of 100 tons
1 Two mobile cranes, with a lifting capacity of 120 and 150 tons respectively

1 Numerous other cargoandling equipment (derricks, forklifts, platforms etc.)

The port also hasstallations suitable for liquid fuel storage and is in proximity to the international, rgasral
pipeline.

Storage facilitiest the Port of Thessaloniki offére following:
{ 85,000 m of warehouses

f 12,000 mMof sheds

500,000 nf of outdoor storage

9 Silos with capacity for 2@00tons

The port plans on expanding its container and dry bulk terminalsiésaeits on the next papgand because of this
it receives a cargo criterion score+# points from the base rating considering these two developnuenis be
taken over by the platform.

4.3.3Ship types
The port of Thessalonikian be reached by ships up to Féahamax Size
9 Container terminals
- Total quay length of approx. 550 m
- Depthof12m
9 Bulk Cargoterminals
- Total quay length of approx. 4000 m
- Depth ofl2 m

The Container Terminal can berth ships with a draught of 12 m and hasséia storage capacity of 5,000 TEUs
in ground slots. Four cranes can load/unload two-Pasamax ships at a time.

Based on the abové&hessalonikishall receivet2 points more than the base rating on this criteribhessaloniki
can benefit from the platform accommodatmgdium tolargevessels.
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4.3.4Location added value

The French group CMA CGM has announced plans to restore the historic role of Thessalboiky as the

second largest port in Greece but as the most important port in-&sidrn Europe. Apart from smaller

investment for immediate improvement of processes, larger investment for a stratdgjoment of the port are

also currently under ghning. This announcement is closely linked to the ongoing transformation process as part of
which more and more ports are connected to the Chi
dynamism in the region.

Container Terminal Expansiomhe project consists of the expansion of the quay No 26 of the Container Terminal

of the Pier No @o acquire deeper berths to serve the envisaged cargo voltihmeontainer terminal is planned of

being expanded by 36 hahe project includes:

1 Marine works concerning the longitudinal extension of the Quay No 26 by 650m (including land reclamation
and backfilling)

1 Pavements and drainage works for the new Terminal yards and the existing areas of the Container Terminal

9 Electromechanical installationghigh voltage, area lighting, network supply of gantry cranes, low voltage

installations, etc.)

General dredging tel6.5m (Mean Sea LeveMSL)

New building works (service offices, fuel station, security control)

1
1

Construction of Dry Bulk Terminallhe poject consists of the expansion of the quay No 24, which constitutes the
eastern part of Pier & acquire deeper berths to serve the envisaged dry bulk cargo volthegsoject includes:

1 Marine works concerning the longitudinal extension of the Quay® by 350 m (including land reclamation
and backfilling)

Pavements and drainage works for the new land areas and the existing areas of Quay No 24
Electromechanical installations (high voltage, area lighting, network supply of cranes, low voltagdiarsalla
etc.)

1 General dredging tel6.5 m (Mean Sea LeveMSL)

1 New building works (terminal gate complex; fertilizer, cement and clinker warehouse)

1
1

These two expansions have been considered in the cargo criterion and thesfiase ratinghere shall remain
unchanged

4.3.5Logistical hotspoproximity

Being the second largest port of Greece, the port of Thessaloniki serves as a major gateway for the Balke
hinterland and Southeast Europe. In addition, the port is major transshipment hubegeheBlack Sea area bas

it is used by other Balkan countries like Serbia, Montenegro, Macedonia (FYR), and Albania.

I n prospect of the upcoming gl obal devel opments ar
thesecal | ed @dRgystMaCentme Silk Roadod is particularly
preferred locations to enter the European Union with dxtirmpean cargo from the East. Just like other Greek and
Black Sea ports, the Port of Thessaloniki may becarsec al | ed fbri dge to Europeo

many destinations in Central and Eastern Europe with a lower number of handlings.

It is locatedLkm from the Passenger Railway Station and 16km from the city's International Airport.
Considering tk above, the port of Thessaloniki receiv@9oints above the base rating for this criterion.

4.3.6Navigation and routes

The hinterland connection of the container terminal is a double track railway to the national railway networks.
Almost all shippingl i nes such as MS C, Maer s k, Evergreen, COS (
and others have the port of Thessaloniki on their routes.
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The main customers of the conventional cargo terminal are Feni (mainly transports nickel ore and solid fuel), AEE
Chalivos (transports mainly iron and steel products), Sidenor.

Considering the locations hinterland connections and future development prospects (see chapter above
Thessaloniki receives a scoretdf points.

4.3.7Energy, Farming & Living potentials
In the Mediterranean Sea, the farming of thelglad bream (Sparus aurata) is quite common. Also, other species
as the tuna (Thunnus alalunga) are being kept in aqua cultures.

The average annual wave power around Thessaloniki is lower than kW/m; tgeakOgalue / Mean ValuRatio
lies between 10 to 12 (sé@nex 1Figure2l andFigure2?).

As there are possibilities for farming and energy, at least service personnel will require accommodation on th
island.

4.4 Port of Hamburg

4.4.1General

Port of Hamburg, the largest seaport in Germany, lies between the North Sea and the Baltic Sea. It is the seco
biggest container port in Europe and the 11th biggest in the v8ptdad over 7,250ha, it is an important port for
cargo transport lieeen Central and Eastern Europe. It can be accessed from the North Sea through the Elbe Rivel
The Port of Hamburg is a universal port capable of handling all kinds of goods. It offers a range of services fo
handling cargo, customs clearance, qualitytmdnstorage and packing or distribution. A total of 320 berths are
available at the port.

4.4.2Cargo
The following table ranks cargo flows (in metric tons) by type, from lowest to highest in the port of Hamburg. For
a more detailed description of eatdrgo type seAnnex 1

E]eo + Break Bulk 10,200,000
[Lt;quid Bulk 14,200,000
[Et>]ry Bulk 22,000,000
ttJ]nitized 91,700,000
[Tt ]OTAL 138,100,000

Table9 Port of Hamburg cargo flows (2016)

The focus of the port is o@ontainercargo, which amounts to roughf®% of all cargo flow in 2016. At the other

end, the least transited cargoes were Neo + Break Bulk at avétirad the total cargo flowAround 9,000 ship

calls per year, almost 300 berths and a total of 43 kilometres of quay for seagoing vessels, i2gd6QaHazight

trains per week, four statd-the-art container terminals, three cruise terminals and around 50 facilities specialized
in handling roro and breakbulk and all kinds of bulk cargoes, along with about 7,300 logistics companies within the
city limits - these are just a few of the factors making the Port of Hamburg to one of the world's most flexible, high
performance universal ports. 136.5 million tons of cargo crossed the quay walls of Germany's largest seaport
2017. That included around 8r8illion standard containers (TEU). Hamburg is accordingly the third largest
container port in Europe and in the 18th place on the list of the world's largest container ports.

Storage facilitiega total of 7.4 million rhof hardsurface terminal areas)) the Port oHamburg
| 2,800,000m?’ of covered storage
150,000 nf of air-conditioned covered storage
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350,000 nf in inland customs territory
1 Silos with capacity for 7@,000 tons

f 2,200,000 rliquid cargoes

f 3,600,000 mrefined liquid cargoes

The port plans on expanding its contaitegminal (see below CB). and because of this it recessa cargo criterion
score of+1 points from the base rating consideritigs developmentould be taken over by the platform.

4.4.3Ship types

There are about 320 berths and 41 kilometres of quays in the Port of Hamburg. Of these, some 199 berths han
general and bulk cargdrhere are 8®erths for coastal shipping, 145 berths at dolphins, and 38 berths reserved for
container and bulk cargo vessels. Alongside depths at the berths in the Port of Hamburg range from 7 to 17 mete
Within the Port of Hamburg are 55 landing faciktiel77 brilges, 170 kilometresf roads, and 350 kilometres of

rail tracks.

While the Port of Hamburg is about 1Rilometresfrom the North Sea on the River Elbe, it can accommodate the
world's biggest bulk carriers and container ships.

Ships of the following dhensions (L x B x T) have access to the port of Hamburg:

Container (PosPanamax): 400mx52mx16 m
Multipurpose / ReRo: 275 m x50 mx 13m
Passengers: 350 m x(T)13 m

Bulk (PostPanamax): 390mx45mx 15m

Based on the ave, Hamburgport shall receive2 points more than thdvase rating on this criterion. Hamburg is
well suited to accommodate a wide range of ship types and sizes and thus would have little or no benefit from
logistical platformregardinghis criterion.

4.4.4Locaion added value

The port of Hamburg has the following developments planned or underway:

9 Capacity of the Eurogate Container Terminal Hamburg is to be extended towards Bubenday Ufer. The
expansion will enable the terminal to handle six million TEUs per an@onstruction is scheduled to be
caried out between 2015 and 20IPppints).

1 Area of the Container Terminal Tollerort will be expanded and two additional berths will be constructed in
future (0 points).

1 A new terminal is also being planned for cruisers(+1 points).

To enable the Port of Hamburg to achieve the forecasted handling potential, sufficient capacities must be availabl
Due to spatial restrictions, the Senate of Hamburg and the port industry assigned priority to the subsequent areas
action:
1 Upgrading existing infrastructure and superstructure
1 Increasing productivity at the terminals
9 Restructuring areas in the port (port expansion to the inside)dints, a floating platform covering this future
need would prove very beneficjal
9 Devdoping further site potentialst{ points, further development could be taken over by the presence of the
platform).

According to the Association of Hamburg Port Operators the existing capacities and capacity expansions will b
sufficient to cope with predicted cargo volumes between now and 2025. Additional berths for large ships can b
built in the Steinwerder area. Floer capacities will be available in the pexrpansion area in the long teril

points).

The approval of the River Elbe channel deepening will ensure that the Port of Hamburg will increase its marke
share in the largship size segments, or prevent the loss of it, and thus maintain its position as a shipping hub fol
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traffic from and to AsisHa mbur gés most i mportant overseas cont al
total cargo volumes handled1(points, it is considered the approval means the physical work would start soon and
the prospect of a future platform is out of questisrites wouldhinder bothoperations and economical aspects of

the region.

Another major development area of the Port of Hamburg is thealled smartPORT schemea project which
consists of an energy wing and a logistics wing. The projects aim isaguitme Port of Hamburg into a logistics

hub with smart energy consumption with less emissions and a lower carbon footprint as well as intelligent
operations in terms of flows of cargo, traffic and infrastructure by means otalled intermodal Port Traé

Center ¢1 points).

Considering the above, the portiddmburgreceivest4 points above the base rating for this criterion.

4.4 5L ogistical hotspoproximity

Hamburg is the entry gate to Germany, the largest economy of the European Union and the fourth largest of tf
entire world. The port constantly belongs to the tmee @) seaports of Europe and connects to all parts of the
world, especially China. Hambyr i s al so one of the worldés 20 | arge

With its dense network of around 120 worldwide liner services, the Port of Hamburg performs an essential role fo
the foreign trade of Germany and theighboringcountries of Europe. The large jomaty of 1,000 seaports
worldwide are served directly from Hamburg. Others are served indirectisapsshipment

In addition, the Port of Hamburg has a strong focus on the countries neighboring the Baltic Sea(heneill
Eastern Europe and the $&ian Federation. Extensive road connections as well and multimodal offers with more
than 1,300 freight trains per week and the positio

Considering the above, a rating+d points is given forthis criterion.

4.4.6Navigation and routes

The Port of Hamburg's wetleveloped hinterland network ensures excellent links to Europe and makes Hamburg a
very attractive hub for many companies. Hamburg meets the growing cargo handling volumes and-the evel
increasing demands on the environment with \gelleloped infrastructure for rail, inlasvehterway vessels and
trucks as well as with environmentafiyendly port management. In 2015 a total of around 100.9 million tons was
handled in hinterland service§the Port of Hamburg. Approx. 4586 the goals were transported by rail, 129¢
inland-waterway vessel, and 43%y truck. For the firstime rail has been the most important mode of transport,
ahead of trucking.

Navigation to/from the port of Hamburg is extensive and developed and thus it receives a sdopmiots for
this criterion.

4.4 7Energy, Farming & Living potentials
There are aquacultures for mussels in the area around Hamburg. Other aquacaultine igosphere conservation
area fANational park Hamburgi sches Wattenmeer o not p

The average annual wave power around Hamburg is about 10 to 15 kW/m; 4eatOalue / Mean Value Ratio
is between 6 and 7 (sd@anex 1Figure21 andFigure22).

As there are possibilities for farming and energy, at least service personnel will require accommodation on th

island. Additionally, the urban area Hamburg is constantly growing; so, in the far future there might also
Living@Seafor other people than service personnel be possible.
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4 5Port of Amsterdam

4.5.1General
The Amsterdam port region is one of the worldoés mo
of cargo transhipment per yeatr, it belongs toftieve | ar gest seaports of Wester

location in Europe makes the port easy to access and ensures excellent connections with all major Europe
markets.

4.5.2Cargo
The following table ranks cargo flows (in metric tons)tge, from lowest to highest in the port of Amsterdam.
For a more detailed description of each cargo typé\eeex 1

t:[l]nitized 600,000
Il:?]ry Bulk 8,700,000
F[I]eo + Break Bulk 27,300,000
[Lt;quid Bulk 42,600,000
EI;]OTAL 79,200,000

Tablel10 Port of Amsterdam cargo flows (2016)

The focus of the port is on Liquid Bulk cargo, which amounts to rougby of all cargo flow in 2016. At the
other end, the least transited cargoes W@metainers at aroundd of the total cargo flow.

Theport receies a cargo criterion score @points from the base rating.

4.5.3Ship types

The Port of Amsterdam's Northe& Canal facilities at l|jmu&h contain a total 7.2 kiloeters of quays and
alongsidedepths varying from 6.5 to 16.5 metersd can accommodate ships ufPmamaxl({ x B x T of 294m x
32.3m x 12.5m60,00075,000 DWT). The 31 quays in the Amsterdam Harbor total over 25 kilometers in length
and have depths varying frofrto 15 meters.

Passenger Terminal Amsterdam has 600 meters of quays with alongside depth of 10.5 meters, and vessels can n
both port and starboard. &te is room for ships of up to 330 meters to turn in the terminal, and the port has
moveable gangways that adjust in height from 2.1 to 11.7 meters.

The Felison Terminal is located at the Port of Amsterdam's North Sea Canal entrance. Built to reseimideca s
terminal offers opemvater berths that are ideal for cruise ships and ferries. The quay is 235 meters long with
alongside depth of 8.5 meters, suitable for larger cruise ships and ferries. With capacity for 1500 passengers a
time.

Additionally, the finalization in 2019 of the biggest deak in the world (500 meters long, 70 meters wide and 18
meters deep), would accommodate the biggest ¢hip8 x T of 475m x 65m x 14m)

Considering the above, the port receives a criterion scoi2 mdints from the base rating as there would be no
addedbenefit for this criterionAmsterdam port can currently accommodate and handle the largest ships.

4.5.4Location added value

The Port of The Futurén 2030, the Amsterdam port region will be a dynamic metropolitan port that combines the
strengths of the port, city and the region. Optimally linking these cores createpdalivegion, synergy and

innovation. We are developing a port that offers iasieg added value for its customers and the surrounding area.
A world-class business climate, development and innovation, jobs and revenues, quality of life and circularity are
key concepts in this regard. We believe that the access the port offers ags ladnwguicker, smarter and cleaner.

Versionl.1 29-03-2018 30



774253 Space@Sea D9.1

Cargo and cargo streams

This will enable the port to continue to be a place where cooperation constitutes the driving force for innovation in
the twentyfirst century (-1 points, the presence of the platform could interfere with current deseat plans and
have both negative impact on social @dnomicaspects)

Upscaling of sustainable energyhe aim is to play an active role in the energy transition by increasing the capacity
to generate and store sustainable endrdypoints, transfe future developments to the platform

Averijhaven To pass through the sea lock, vessels must be positioned no deeper than 13.75 metres. The port of
Amsterdam wants to introduce a quay and mooring on the seaward side of the locks at [IJmuiden \ghieig sea
vessels can lighter their bulk cargo. The large vessels will then be positioned higher in the water and will be able t
proceed through the |l ock to Amsterdam. The quay wi |
6o0i | / gas ingte diversify port activides {1 points, this is currently close to finishing and therefore no

added value from the platform is expegted

NnBi obasedo an d The supplywflfoasil fued is fimite.oT reygoal of the Amsterdam port is to allocate
25 hectares of land in the port to new biobased and circular activities by(202@ints, reduce inland expansion
by the platform presenge

Plug & play plotsTheconst uct i on of &éplug & playd plots and quay
and immediately commence their activities. This project, aimed at customers that do not requiterailong
environmental permit, is designed to intensifjizationofthe avai | abl e space in-the
keyd plots wer e rd pbimts, mtersifichtiantol pert actinitie2could ®e redirected to the

platform to beneficial impact on socispects

Sea LockA new large sea lock iseing constructed at the entrance of the North Sea Canal at IJmuiden that will
provide access to the Amsterdam port regidre new lock will be 500 metres long, 70 metres wide and 18 metres
deep, making it the wor |l doinJahuary 20E6samd the mew lodk wilt Be availdhden s |
for shipping at the end of 2019. From then on, the port of Amsterdam will be accessible 24 houfs@ouhdsy, {t

was considered for ship types above).

Considering the above, and considering as of 2019, the development of nefarwiscdjacent to the
AmsterdamlJmuiden offshore region for this criterion, Amsterdam port receives a maximtithgafints above
the base rating for this criterion.

4.5.5Logistical hotspoproximity

The Port of Amsterdam is the second largest port in the Netherlands and focuses strongly on bulk cargo. Therefo
the hinterland of the Port of Amsterdam is the same as for Rotterdam, Antwerp, and Zeebrugge, i.e., the Blu
Bananaarea with its 111 million inhabitants. The Port of Amsterdam is one of Europe's most important junctions
for multi-modal transportation. With 85 million tons of transshipments per year, the Port of Amsterdam handles all
kinds of cargoes, including dry anidjuid bulk, general cargo, and containers. The Port of Amsterdam offers
excellent connections with inland watay, rail, and road networks.

More than 33% of the goods moving through the Port of Amsterdam are carried by inland shippers. Its proximity tc
the River Rhine gives the Port of Amsterdam access to the industrial and consumer markets in the Netherlanc
Austria, German, and Switzerland. Coastal, or skeat transport is growing in popularity, and the Port of
Amsterdam has long had strong mangi connections with Scandinavia, Russia, Great Britain, and Baltic Sea
ports. The tideless Port of Amsterdam serves intercontinental shippers as well. Larggoingaessels can reach

the port in less than three hours (from the North Sea to the dackkjhe terminals can accommodate ships with

as much as 13.7 meters of draft.

The increasing volume of dry bulk cargoes handled in the Port of Amsterdam includes biomass coal, agriculture

bulk, sand and gravel, and granite. The Port of Amsterdam alstiesaliquid bulk cargoes that include oil
products, special chemicals, and biofuels.
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From the above and consideririnnex 0, Amsterdam port receives5 points above the base rating for this
criterion.

4.5.6Navigation and routes

The Port of Amsterdam has rail connections to the major rail networks in Europe, and it has its own marshallin
yards with connections to main linddhe International Amsterdam Airport, Schiphol, serves over 240 international
destinations, and it is just 20 minutes from the Port of Amsterdam. The port is located on the A10 and AS
motorways and, through these, directly to Europe's international highetmyork. The Port of Amsterdam is
working with Schiphol to develop an area for logistics service providers, Atlaspark. The park will be located
centrally for the convenience of companies needing five or more hectares that transport goods by both water al
air. Therefore, these companies can more easily coordinate their cargo assembly and handling activities for grea
efficiency and cost savings.

The port of Amsterdam can handle all types of goods. About 45% of all maritime transport is short seg@ shippin

(see Ref30)). Ther e are sever al projects with other ports
Bonaire and GalvestqiuSA).
Maximum | Maximum Maximum
Berth water operational | operational | Goods
depth [m] | breadth [m] | length [m]
Afrikahaven 15.50 66 300 Oil products, Chemical products, Coal
Amerikahaven Buoy 2 14.65 i 185 or less Qil, chem_icals, scrap metal, building materials
andcontainers
Averijhaven 19.50 45 310 Dry Bulk
Coenhaven 10.50 - . Building materials, scrap metal, oil and chemic
Franse Boeien 7.00 - 195 ' '
33 . . - .
Hornhaven Buoy 2 15.50 (53 with 230 glraagd chemicals, food, building materials and
exemption)
Mercuriushaven Buoy 1 15,50 260 -
Mercuriushaven Buoy 5 14.65 - -
'\H/Iglrji\l;ég;iaa\éin’ 11.50 - - ;)ri]ldavr:/g cz:(?emicals, building materials, scrap, fo
Neptunushaven, Quay 10.50 - -
Vlothaven kade paal 137 | 12.50 25 -
VlothavenBuoy 6 15.50 42 260
165
Suezhaven Ferry 3 - 33 (188 with Ro-Ro
permit)

Tablell1 Port of Amsterdam Berths

Considering both aspect of logistics and ease of transport to/from Amsterdam, this criterion receives atScore of
points.
4.5.7Energy, Farming & Living potentials

There are aquacultures for mussels in the area around Amstefti@maverage annual wave power around
Amsterdam is about 5 to 10 kW/m; the 3@$ar Value / Mean Value Ratio is between 5 and 6 Aseex 1,

Figure21 andFigure22).
As there are possibilities for farming and energy, at least service personnel will require accommodation on th

island.As in all Benelux countries the space for livirggshort; therefore, a potential for Living@Sea in the future
can be seen here.
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4.6 Port of Antwerp

4.6.1General

Thanks to its location 80 kilometres inland within Europe, Antwerp offers the fastest and most sustainable
connection with the Europedrinterland.The volume of freight loaded or unloaded in Antwerp has doubled over
the past 20 years to more than 214 million tonnes. This makes Antwerp by far the largest port in Belgium and th
secondargest port in Europe.

4.6.2Cargo
The following table ranks cargo flows (in metric tons) by type, from lowest to highest in the port of Antwerp. For a
more detailed description of each cargo typefseeex 1

'[?]ry Bulk 12,641,954
F[l]eo + Break Bulk 14.372,980
'[;;q”id Bulk 69,242,417
E]”iﬁzed 117,909,607
[Tt]OTA'- 214,166,958

Tablel2 Port of Antwerp cargo flows (2016)

The focus of the port is dBontainercargo, which amounts to roughly 55% of all cargo flow in 2016. At the other
end, the least transited cargaesre Dry Bulk at around %o of the total cargo flowThe following table shows the
unloading and unloading million tonnes from destinations all over the world.

DESTINATION UNLOADING | LOADING
Europe 48.2 29.1
Middle and Far East 16.6 18.4
North and Central Americ 16.2 16.5
Near East 12.2 15.9
Africa 8.1 17.4
South America 8.3 5.6
Pacific region 0.8 0.8

Table13 Port of Antwerp worldwide cargo flows (loading/unloading)

The ports focus has and will remain Unitized cargo as further development plans are prioritizing this over all other
cargo types. Thereford)e port receives a @ criterion score of1 points from the base rating.

4.6.3Ship types

For the port of Antwerp, the only restricting factor is the tide. At high tide ships with a draught up to 16m and a
length of 360 m and above can reach to port. The maximum shiplsizesdent on the tide can be seen in the
following picture
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IMPROVED SEA ACCESS: TIDE-INDEPENDENT
TIDE-DEFENDENT

{greater draughts and wider tide windows) Bafore the despening
LOA <30m 240 m — 360 m 11.80m

Before the despening Afiter the despening
Incoming 1656 m 14m 1210 m

Outgoing 14.80 m 14m

After the despeming

Inmeorming 16 m 16 m

Dutgoing 15,20 m 1450 m

=>380m upon approval trial voyages (check out wwnesvis-scheldt net)

oo S Ve e WV e

Diown-river Up-rivar Bafora the despening After the dospening

Figure 7 Port of Antwerp tide restrictions

To allow access to the port to the biggest container vessels, the Scheldt was deepened in 2010. Thanks to this
deepening, Ultra Large Container Ships (ULCS) now also have access to the port of Antwerp. They can safely cal
at the port and utilize their fullazgo capacity. The number of 000 + TEU vessels calling the port of Antwerp in

2015 amounted to 370 unifBhis number increases every year.

A score of-2 points is given for this criterion as there would be major benefit of a platfornregardingship
types.

4.6.4Location added value
Because of the deepening of the navigation channel in the Western Stleldow possible for ships to sail
upriver with a maximum draught of 16.0 metres and downriver with a maximum of 15.2 métpesn{(s)

The need for additional container capacity has been recognised by the Flemish government, and the Port Author
also considers it necessary for the Antwerp port area to have additional container capacity by 2022. As of 19 Apr
2017, there are eight alternatives on the table, three of which include a Saeftinghe dock.

The main concerns for the near future are progjabom for further growth of the port and ensuring the necessary
additional container handling capacityt1( points, if growth trend continues, a platform can take over all
developments

Deurganck dock lockTo meet the demands of constantly larger shiye Port of Antwerp is working on different
projects. In 2011, construction started on a second sea lock on the Left bank. The lock will be as wide and long
the Berendrecht lock on the Right bank, but it will be deeper. It will be the biggest saa tbekworld with a

length of 500 m, a width of 68 m and a depth of 17.80 m.

Considering the above, this criterion receimesadded score
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4.6.5Logistical hotspoproximity

The Port of Antwerp boasts the best logistical services among Europeansddpoy multinational companies

have established depots within the Port of Antwerp and carry out their distribution activities from there. The Port o
Antwerp offers many companies that support cargo distribution with services that include preasdecioly, s
control, labelling aftersales service, quality control, and maintenance. Port of Antwerp freight handlers also
provide sophisticated electronic tracking systems to assure efficient logistics chain management.

The Port of Antwerp is a gateway to tBaropean continent. For international freight shipping, the Port of Antwerp

is the second busiest port in Europe and the tenth busiest in the in the world. Located centrally in northwest Eurog
the Port of Antwerp is ideally situated with connectionshwiurope's major industrial centres and consumer
markets. Just as for the other ZARA ports, the Port of Antwerp serves the Blue Banana region and has built stror
ties with several partners, above all with Port of Duisburg, the largest inland port afrtte w

For cargo going to overseas destinations, the Port of Antwerp's major trading partners were the United State
Turkey, United Kingdom, and Russia. In addition, the Port of Antwerp is home to over 200 freight forwarding
companies. Many stevedorimpmpanies serve almost 15 thousand ogeang vessels and 57 thousand barges
each year. The Port of Antwerp offers 160 kilometres (258 miles) of quays and more than 5.4 million square metel
(1.3 thousand acres) of covered storage space. In fact, thef Pmtiverp has more covered storage than all other
ports in northwest Europe combined.

Therefore a maximunscore of+5 pointsis given for this criterion.

4.6.6Navigation and routes
The Port of Antwerp is one of the most important ports in Westeropeuil herefore, ships from all over the world
have this port on their routes. In addition, there is a good hinterland connection via rail, road, pipeline and IWT.

Considering both aspect of logistics and ease of transport to/from Amsterdam, this artegivas a score 65
points.
4.6.7Energy, Farming & Living potentials

The average annual wave power around Antwerp is about 5 to 10 kW/m; tyedO@alue / Mean Value Ratio is
between 5 and 6 (séanex 1,

Figure21l andFigure2?).
In the area there is also a possibility to have mussels in Farmieg@sSthere are possibilities for farming and

energy, at least service personnel will require accommodation on the island. As in all Benelux countries the spax
for living is short; therefore, a potential for Living@Sea in the future can be seen here.
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5 Result of Multi Criteria Analysis

5.1 Summary

Below is a summary table for the viability (with focus on the transport and logistics aspect) lo€atiens
selected and analysed ibh. 4 for accommodating a floating islandA high score reflects how a specific
location/port benefits from the presence of a Transport&Logistics hub nearby. A low score means that the locatio
haslittle or no added benefit from such a floating hub.

Criteria Weight | Port of Port of | Port of Port of Port of Port of Too Port / Criterion
factors | Constantza Genova| Thessaloniki| Hamburg | Amsterdam| Antwerp P

Cargoes 3.0 )i 1| (5)i1 ) +2| (5)+1 (5)+0| (5)+1| Port of Thessaloniki

Ship types 3.0 G)+1| B)+1 G)+2| (G)i2 (5)i 2| (5)i 2 | Port of Thessaloniki

Added value .

to location 2.0 B)+5] (B)T 2 (B)+0 B)+4 (5)+2| (5)+0]| Portof Constantza

Logistical . Port of Hamburg/

hotspot 1.0 OLENROAS ©)+2 (®)+5 ©)+51 ()+5 Amsterdam/Antwerp

Navigation & Port of

routes 1.0 ©)+2| () +3 ©G)+1 (5) +4 ©)+5] ©G)+5 Amsterdam/Antwerp
Port of Thessaloniki

Total score 10.0 59 50 65 64 58 57 Amsterdam/Antwerp

Tablel4 Port Viability Summary

The MCA analysis shosvthe following locations could benefit the most from the presence of a Transport&
Logistics hub

Thessalonikiis the most suitable location overddenefiting about most of the criie.

Regardingcargothe top location ighessaloniki

Regardingshipsthe top location i§ hessaloniki

Regardingadded valuethe top location i€onstantza

Regardindogisticsthe top locations ardamburg, Amsterdam andAntwerp

Regardinghavigation and routesthe top locatios areAmsterdam andAntwerp

E N I

5.2 Conclusions

Although Thessaloniki resulted in being test choiceverall, there are some considerations to be accounted for:

1 For this analysiseach location was taken as a separate ef@ityote is that the North Sea locations are very
close together and therefore one platform could facilitate all at once.

1 Energy, Farming and Living aspects, if integrated in the Transport&Logistics hub, ltavéda significant
impact on the location selection. For a brief description of thes@rsex 2

9 Other boundaries/limitations were not accounted for, e.g. Metocean data at each location, social and politic:
boundaries, etc.
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Annex 1  Transport&Logistics criteria detailed description

General

Maritime transport can be defined the transport of people (passengers) or goods (cargo) yeadtansport
routes play an important rol e i n maavidet to fadlitate fastenang o r |
safer trading routes over the years.

An integral part of maritime transport is represented by port facilities, which take and distribute the cargo and/o
passengers.

The Transpog& Logistics@Sea hub aims to simulate gadilities and shall cater to the following aspects:
1 Fulfil the needs of the beneficiaries, which lack desired quality of service:
- Insufficient depth of water
Berth waiting time due to lack of quay space
Lack of storage space
Outdated or insufficient meahical equipment
- Poor interface to inland waterway transport
9 Fulfil the requirements of the other functions
- O&M services for the Energyhub@Sea
- Handling equipment for Farming@Sea
- Living@Sea

Port servicesdescription

A port is a facility for receiving shipsnd transferring cargo. They are usually situated at the edge of an ocean, sea,
river, or lake. Ports often have cargo handling equipment such as cranes (operated by longshoremen) and forkli
for use in loading/unloading of ships, which may be provigegrivate interests or public bodies. Often, canneries

or other processing facilities will be located nearby. Harbour pilots and tugboats are often used to manoeuvre lar
ships in tight quarters as they approach and leave the docks. Ports which hendtiégmal traffic have customs
facilities.

Ports and harbours conduct four important functions:

1 Administrative: ensuring the legal, sogiolitical and economic interests of the state and international maritime
authorities are protected

1 Development:pdars ar e maj or promoters and instigators of

T Industrial: major industries process the goods imported or exported in a port

1 Commercial: ports are international trade junction points where various modes of transposrnigertdading,
discharging, transit of goods

Cargo

Regarding cargo, each location shall be analysed considering the following:
9 Transited cargo types / year

9 Cargo operation capacity / year

9 Cargo storage and/or handling/transfer capabilities

Categories
Marine cargocan bedividedinto two major categorieBacked(General Cargo) andnpacked(Bulk Cargo), see
Figure8.

Break bulk

Break bulk cargo is typically material stacked on pallets and lifted into and out of the hold of a vessel by cranes o
the dock or aboard the ship itself. The volume of breadk bargo has declined dramatically worldwide as
containerization has grown. One way to secure break bulk and freight in intermodal contdipersng Dunnage

bags.
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All Marine Cargo

1
Packed Unpacked
1
Break Bulk Neo Bulk Unitizised o
Cargo CaTEe ONEe Liquid Bulk Dry Bulk
Petroleum
* Lumber Gasolin * Coal
* Paper LNG * G@Grain
* Steel Chemicals * |ron ore
¢ Cars Juice *  Bauxit
Trucks * Container Wine Cement

Figure 8 Marine Cargo Overview [Rehttp://www.shippipedia.com/wgontent/uploads/2010/09/Cargol.gng

Neo-bulk
Neo-bulk cargo comprises individual units that are counted as they are loaded and unloaded, in contrast to bu
cargo that is not counted, but that are not container&kethmobies are handled at many ports and are usually
carried on specialized retin/roll-off ships.
1 Ro-Ro mobile units
- Mobile selfpropelled units: road goods vehicles and accompanying trailers, passenger cars, motorcycle
and accompanying trailers/caravans, pager buses, trade vehicles (including import/export motor
vehicles), live animals on the hoof, other mobile-petfpelled units
- Mobile nonselfpropelled units: unaccompanied road goods trailers andtsaifers, unaccompanied
caravans and other roadyregultural and industrial vehicles, rail wagons, shipborne-fosport trailers
and shipborne barges engaged in goods transport, other mob#selhpropelled units
9 Other cargo: forestry products, iron and steel products, paper, other general cargo

Unitized

Unitized cargo is typically cargo that is packed in containf@éonitainersare he largest and fastest growing cargo
category at most ports worldwide. Containerized cargo includes everything from auto parts, machinery ant
manufacturing components shoes and toys to frozen meat and seafood.

1 Large containers
- 20 ft. freight units
- 20 ft. reefer containers
- 40 ft. freight units
- freight units > 20 ft. and < 40 ft.
- freight units > 40 ft.

(tare weight: 2 t, cargo weight: 22 t)
(tare weight: 3 t, cargo weight: 224 t)
(tare weight: 4 t, cargo weigh26.5 t)

(40 ft. Hi-Cube container: 4.2 t tare weight, 26.3 t cargo weight)

* The <category f#fAlarge containerso includes <co
containers areincledld i n the category fAother cargoo. -As
on lift-off containers (LeLo).
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Liquid bulk

Liquid bulk is typically liquefied gas, crude oil, oil products, other liquid bulk goods.

9 Density ranges for liquid bulk
- Liquefied gas: from 0.32 t/m up to 0. 46 t/M(LNG); from 0.52 t/m up to 0.58 t/m
- Crude oil: from 0.8 t/nf up to 0.97 t/m
- Oil products: from 0.7 t/ni(aviation gasolines) up to 0.95t/nT (lubricating oil)

Dry bulk

Dry bulk is typically ores, coahgricultural products (e.g. grain, soya, tapioca), other dry bulk goods.

9 Density ranges for dry bulk

- Grain: from 0.6 up to 0.8 t/th
- Ore: from 0.6 up to 3.0 t/fh

Other useful definitions

9 Bulk cargo, such as salt, ail, tallow, and scrap metal, is lysdafined as commodities that are neither on
pallets nor in containers. Bulk cargoes are not handled as individual pieces, the wajifhaadyproject
cargoes are. Alumina, grain, gypsum, logs, and wood chips, for instance, are bulk.cargoes

9 Project cago and the heavy lift cargo include items like manufacturing equipment, air conditioners, factory
components, generators, wind turbines, military equipment, and almost any other oversized or overweight carg
which is too big or too heavy to fit into a damer.

9 Dunnage airbags/bags consist of closed chambers made from an elastic film filled with air. When at rest, onl
the static load generated by the weight of the package contents bears upon the cushioning. When dynamic loc
occur, these are absorbed bympression of the cushion. Introduced around 1970, dunnage bags provide
convenient and cosffective cargo stabilization in IS6ea containerslosed railcarstrucks,and oceangoing
vessels.

Weight

The totalgross weight of goodbandled in EU ports is estimated at just above 3.8 bhillion tonnes in 2015, an
increase of 1.86 from 2014. The EU port freight activity seems to have resumed on a slight path towards recovery
in 2014 Figure9).

4000

3500 et

_-—-—*—"'"'"' Quarterly results for 2014 and 2015in EU-28 main ports:

3000
. r__,__,._.-_»—-—___,—-"/ growth rate on the same quarter of the previous year (%)

2500
2000

1500 0

2014 2015

1000 - T T T T T T T T T T T T T T T T T T 1
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

EU28 —o—ELHS
Figure 9 Gross weight of seaborne goods handled in all ports, 2285 (in million tonnes)
The Netherlands remained the largest maritime freight transport country in Europe innd@&5Rotterdam,
Antwerpen, Hamburg, Amsterdam and Algeciras maintained their positions as the five largest freight ports. The

location of the largest EU freight ports is reflected in the national figures for gross weight of goods handled in
maritime porg perinhabitant Figure10).
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Mote: The Czech Republic, Luxembourg, Hungary, Austria, Slovakia and the EFTA countries Liechtenstein and Switzerland have no maritime poris.

Figure 10 Gross weight of seaborne goods handled (inward and outward) in all ports in 20b5iies per inhabitant)

Among the EU member states, the seaborne frg@ightapita ratio varied from 35.1 tonnes per inhabitant in the
Netherlands to 1.8 tonnes per inhabitant in Poland in 2015.EThR28 average was 7.5 tonnes per inhabitant.
However, the EFTA country Norway recorded the highest ratio of the countries reporting maritime data to Eurostat
with 37.3 tonnes of seaborne goods handled per inhabitant in 2015.

Value

Liquid bulk goods accountddr 38% of the total cargo handled in the main EU ports in 2Bifue11), followed

by dry bulk goods (23%), containerised goods (21%) and goausptreted orRo-Ro mobile units (12%).

The largest volumes of liquid bulk goods were handled in the Netherlands (278 million tonnes), followed by the
UK (194 milliontonnes) and Italy (186 million tonnes).

The Baltic country of Estonia recorded the highest share of liquid bulk goods as a percentage of the total tonnag

passing through its main ports in 2015, mainly reflecting large volumes of outward movemehizaduzts to
the United States of America (USA).
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Figure 11 Gross weight of seaborne goods handled (inward and outward)
in main ports in 2015 by type of cargo (in % of total cargo handled)

With 144 million tonnes, Dutch portdsa handled the largest volumes of dry bulk goods in the EU in 2015,
followed by the UK with 104 million tonnes. Even so, the tonnages of dry bulk goods handled in both the
Netherlands and the UK in 2015 were lower than the 159 million tonnes reportesl ¢tgndidate country Turkey.
Romania had the highest share of dry bulk goods as a percentage of the total tonnages in 2015, mainly reflecti
large volumes of outward movements of agricultural products from its ports.

Containers were the dominant typecafgo handled in German and Belgian ports in 2015, with shares of 43% and
41% respectively of the total cargo passing through thes parithe two countries.The largest volumes of
containerised goods, however, were handled in Spanish and German plort80amillion tonnes and 126 million
tonnes, respectively. The two top container countries were followed by the Netherlands with 108 million tonnes
and Belgium with 98 million tonnes of containerised goods.
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