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Preface

Along with internationally increasing demands for ship recycling in a sustainable
way for human health and the environment, possibilities of ship recycling in Finland
have also been discussing for a few years. Ship recycling, shipbreaking to recycle
valuable materials and to collect and process wastes and hazardous substances in
accordance with tightening environmental regulations in Finland is a complex issue,
which was needed to be investigated in more details.

Information of preconditions of the ship recycling in Finland has been published in
the prefeasibility surveys completed in 2015: “Preconditions of ship recycling in
Finland — case the Kemi port” and a related report of “A dry-dock as a part of the
Kemi port”, sponsored by Digipolis — Kemi Technology Park. The reports give an
overall picture of the global and European shipbreaking industry, as well as an
understanding of shipbreaking potential in Finland generally.

In November 2015, a prefeasibility study related to Turku Repair Yard “Survey of
the business possibilities for ship recycling in Finland” was published, sponsored by
Turku Repair Yard Ltd, Machine Technology Center, Turku, and Delete Finland Oy.
The current study, “Virtual project of a ship purchased, dismantled and recycled at
Turku Repair Yard” is sponsored by Turku Repair Yard Ldt, Delete Finland Oy,
Pesupalvelu Hans Langh Oy and Meriaura Oy; the work has been done in
cooperation with the sponsors. Tekes (Finnish Funding Agency for Technology and
Innovation) has been funding the project as a part of its Arctic Seas Programme.

The current study of ship recycling conditions in Finland has provided more in-
depth analyses of safe and environmentally sustainable ship dismantling, the EU
requirements, and the current business environment. The study evaluates the
potential of Turku Repair Yard as a ship recycling facility, purchase and dismantling
of an end-of-life ship, recycling of valuable materials, waste treatment, potential
support by existing maritime and recycling industry, related logistics, and ship
recycling as business possibility. Along with the study, preparation of Turku Repair
Yard to be listed on the European List of compliant ship breaking facilities has been
proceeded.

The report gives more adequate information of the Turku Repair Yard as a
shipbreaking facility, its potential and requirements. The report is focusing on the
current situation and requirements in the EU, and the subsequent impacts on
Turku Repair Yard. The yard is examined as a potential ship recycling facility using a
real ship virtually as a case study. All the preconditions of the ship recycling in
Finland have also been studied.

The conclusion of the study is that the ship recycling at Turku Repair Yard can meet
all the requirements set by the EU Regulations and the Finnish authorities as well
as technical and commercial demands. The yard fulfills all preconditions to become
a leading ship recycling facility in Europe. A more detailed analysis will be done by a
demonstration case, recycling a real end-of life ship, which will be the second part
of the Ship Recycling in Finland project.



Executive Summary

Ships at the end of their lifespan are a valuable source of recycling raw
materials; all all large ocean-going ships are dismantled in South Asia, China
or Turkey. However, just a small part of the end-of-life vessels globally are
recycled safely in terms of human health and the environment.

According to the EU Regulation, European ship-owners will only be
permitted to recycle their vessels in the yards, which are listed on ‘European
List' among those compliant facilities that meet the requirements, are
certified and inspected. The European Ship Recycling Regulation entered
into force on 30" of December, 2013 and it will be completely authorized
between 2016 and 2019. The first version of the European List was
published in December 2016.

With tightening requirements and changing approach worldwide, as well as
an escalating number of end-of-life vessels, there is an increasing need for a
sustainable ship recycling also in Europe. In Finland, Turku Repair Yard as a
shipbreaking facility appears to fulfill all foreseeable requirements for such
an industry. The yard can operate on a green industry basis, using clean-tech
operations, and recycle larger ships than is currently made or even possible
in the European shipbreaking yards on a permanent basis. It also results in
the fact that the yard becoming environmentally number one in the world
ship-breaking industry. This again will give it an outstanding advantage in
the global markets.

To acquire adequate information similar to all participants of the project, an
existing ship, a 30-year old MS “Mirva” has been recycled virtually, basically
as a desktop work. The ship has basically given all relevant information and
appropriate answers to questions of a complex chain of ship recycling at
Turku Repair Yard. In addition to the ship itself, more information of the
possibilities and challenges of recycling, such as dismantling techniques,
material flows, and commercial targets have been acquired.

The recycling work include following phases:

e  Washing the ship

e Safe removal and disposal of hazardous substances and dismantling of
interior

e Removal of deck structures

e Removal of engines and marine equipment

e Cutting a hull and steel constructions of the ship into steel blocks

e Sorting of materials mechanically in the dry-dock and lifting ashore by the
dock

e Sorting out recycling materials and wastes on a storage plot

e Transport of wastes for further treatment and land-fills

e Transport of recycling materials for further treatment or to end-users



Total results of the revenues and costs indicate that a recycling of a ship can
be profitable. With the estimated prices, the revenues of recycling materials
would equal to all costs, a surplus remains in the engines and equipment.
However, the purchasing price of the ship remains crucial; probably the ship
corresponding the type and size of MS “Mirva” could be acquired from a
European ship owner by a significantly lower price than has been estimated
in the current calculations.

International environment of the current shipbreaking industry has also
been evaluated. A leading facility in Europe by a number of ships recycled
annually, Fornaes Ship Recycling has been examined as a case study, which
shows the inadequate capacity of the yard to receive vessels offered to be
demolished both by a number and particularly by a size of larger ships.

Shipbreaking in Finland requires both the EU and national approvals. The
activity also in Finland is regulated by the European Ship Recycling
Regulation, where requirements for ship recycling facility on the European
List are set; Turku Repair Yard is to apply for on the EU List of compliant ship
recycling facilities.

The virtual study has created an appropriate and sound basis and
framework, a Business Plan for the second phase of the project, which is a
demonstration (pilot) project, recycling a real ship. A final aim is to
commence a commercially profitable and environmentally sustainable
shipbreaking industry in Finland.

For the demonstration project itself, the relevant Finnish authorities have
come to a conclusion that a temporary permission for an experimental
shipbreaking of one ship can be granted. This will enable to demonstration
project to be started with a short notice, basically by an announcement
related to the existing environmental permission of the yard.

The results of the project have undoubtedly also effects on plans to build new
dry-dock in Turku Repair Yard; an investment plan for another dry-dock has
already been prepared. For the time being, however, the plan has been
shelved. Another discussed option is to lengthen the current dock. Either way,
new investments in the yard’s facilities would enhance its ability and increase
capacity for ship recycling operations in a greater volume. An estimation of
the volume with the current capacity is recycling 8-12 ships of adequate size
annually. With a new dry-dock in use, the capacity can be estimated to be
doubled.



Abbreviations

DWT

GT

LDT

TEU

EUSRR

HKC

SRL

HMS
IHM
ESM
NGO
IMO
MARPOL
TRY

BCP

TBT

WEEE

Deadweight Tonnage (also dwt) is a measure of how much mass a ship can
safely carry (carrying capacity), it does not include the weight of the ship.
DWT is the sum of the weights of cargo, fuel, fresh water, ballast water,
provisions, passengers, and crew.!

Gross Tonnage is a unitless index related to a ship's overall internal volume.
Gross tonnage is a measure of the ship's displacement (mass) and should
not be confused with terms such as deadweight tonnage or displacement.

Light Displacement Tonnage is the weight of water that a ship displaces
when it is floating, which in turn is the weight of a ship. LDT is defined as
the weight of the ship excluding cargo, fuel, water, ballast, stores,
passengers, crew, but with water in boilers to steaming level. LDT is
particularly used as a basis in purchasing of ships for dismantling.

Twenty-foot equivalent units; a cargo capacity used to describe the capacity
of a container ship, based on the volume of a 20-foot-long (6.1 m)
intermodal container.

EU Ship Recycling Regulation

Hong Kong Convention for Safe and Environmentally Sound Recycling of
Ships

Ship Recycling License

Heavy Melting Scrap

Inventory of Hazardous Materials

Technical Guidelines for Environmentally Sound Management
Non-Governmental Organization

International Maritime Organization

International Convention for the Prevention of Pollution from Ships
Turku Repair Yard

Polychlorinated Biphenyl, toxic chemical used in oil of electrical and
hydraulic equipment, and plasticizers in paints, plastics, etc.

Tributyltin, toxic chemical used mainly in bottom paints on the hulls of ships

Waste of Electronics and Electrical Equipment


https://en.wikipedia.org/wiki/Mass
https://en.wikipedia.org/wiki/Cargo
https://en.wikipedia.org/wiki/Fresh_water
https://en.wikipedia.org/wiki/Sailing_ballast#Water_ballast
https://en.wikipedia.org/wiki/Crew
https://en.wikipedia.org/wiki/Deadweight_tonnage#cite_note-tm-1
https://en.wikipedia.org/wiki/Deadweight_tonnage
https://en.wikipedia.org/wiki/Displacement_(ship)
https://en.wikipedia.org/wiki/Displacement_(fluid)
https://en.wikipedia.org/wiki/Container_ship
https://en.wikipedia.org/wiki/Intermodal_container
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1. GENERAL BACKGROUND
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Need for shipbreaking in Europe

Ships at the end of their lifespan are a valuable source of recycling raw
materials. At the same time, international requirements for solid and
environmentally sustainable ship recycling globally increase; the problem is
that just a small part of the end-of-life vessels globally are recycled safely in
terms of human health and the environment.

With tightening requirements and changing approach worldwide, as well as
an escalating number of end-of-life vessels, there is an increasing need for a
sustainable ship recycling in Europe. In the EU, according to the European
Ship Recycling Regulation, European ship owners will only be permitted to
recycle their vessels in compliant facilities (yet also at non-EU facilities
within the OECD) that meet the requirements, are certified and inspected.
The first version of the European List includes 18 facilities, but few of them
have permanent shipbreaking activity (in 2015 shown on Table 1).

Today, ship recycling in the EU is operated only by a minor scale; of all the
vessels recycled in 2015, less than 4 % were dismantled in the EU, while one
third of the vessels recycled worldwide were sailing under a European flag
or belonged to European ship owners. As the current European shipbreaking
is focused on small general cargo ships, off-shore vessels and alike, there is
also a need for facilities in Europe able to dismantle larger-sized vessels.

Table 1
Ships sent to be dismantled in Europe in 2015
MName GT Built Flag Dismantling Country
1 Scan Fjel 2195 1978 Faroe Islands Grenaa Denmark
2 Lysblink Seawa 7409 2000 UK Rosneath UK
2 Arco Humber 5535 1972 UK Gravendeel Metherlands
4 Geo Prospectol 1417 1970 Panama Ghent Belgium
3 VOS Server 1979 Bahamas Grenaa Denmark
6 VOS Patrol 504 1982 Barbados Grenaa Denmark
7 VOS Emperor 624 1977 Liberia Grenaa Denmark
8 VOS Siren 686 1982 Barbados Grenaa Denmark
9 VOSslona 1444 1977 UK Grenaa Denmark
10 VOS5 Tiree 863 1981 UK Grenaa Denmark
11 VOS Don 782 1980 Bahamas Grenaa Denmark
12 Polar Sea 2881 1993 Bahamas Esbjerg Denmark
13 Klintsy 1734 1979 Russia Klaipeda Lithuania
14 Petrusse 1959 Luxemburg Kampen Metherlands
15 E Karakaya 6395 1998 Sierra Leone Ghent Belgium
16 Ccean Explorer 4458 1979 Bahamas Esbjerg Denmark
17 Falcon Explorer 3649 1985 Panama Esbjerg Denmark
18 Autoracer 9693 1994 Madeira Grenaa Denmark
19 Lokta 694 1973 Norway Fosen MNorway
20 Kelvin 375 1968 Norway Fosen MNorway
21 Ros 737 1980 Russia Esbjerg Denmark
22 Yusyf Cepniogh 4984 1995 Turkey Ambelaki Greece
23 Ocean Seeker 1943 1970 UK Grenaa Denmark
24 Grambian Heav 769 1982 UK Grenaa Denmark
25 Grambian Sprit 766 1982 UK Grenaa Denmark
26 Ocean Swift 579 1957 UK ESbjerg Denmark
27 Carvisa Tres 252 1987 Spain Marin Spain
28 Sigyn 4166 1982 Sweden Falkenberg Sweden

Source: NGO Shipbreaking Platform



Out of the 768 vessels (NGO Shipbreaking Platform) dismantled or sold to be
dismantled worldwide in 2015, just 28 ships were sent to some of the
European countries; all large ocean-going ships are dismantled in South Asia,
China or Turkey.

Ship recycling industry in Finland would have many remarkable advantages.
Beside the increasing need for sustainable ship recycling in Europe, the
industrial structure with strong maritime industry gives support on ship
recycling operations. Finland has also high recycling expertise in various
materials, high class logistical systems, and fully access to and from Finland
by seaways.

Ship recycling can be undertaken by a sustainable way, in compliance with
the strictest environmental regulations. It is highly environmental-friendly as
such, and particularly when compared with the current shipbreaking
practices globally. Ship recycling in Finland would support the environment
and human health protection both in Finland, in the EU, and even
worldwide. Ship recycling in Finland would meet the requirements of the
green industry.

Turku Repair Yard as an option for shipbreaking in Finland appears to fulfill
all foreseeable requirements for such an industry. The potential of the Turku
Repair Yard include an excellent location, large size, technical know-how and
expertise, and it is environmentally qualified. The yard can operate on a
green industry basis, and dismantle larger ships than is currently possible in
the European shipbreaking yards. Basically ship recycling has all the
elements to become an entire new industry in Finland.

Prices of old ships to recycled are highest in the South Asian beaching sites,
where the shipbreaking conditions in most cases are unacceptable, to say
the least, and fully confronting the European rules. Higher prices of end-of
life ships is mostly a reason why even European ship-owners send their ships
to be demolished in South Asian beaches, that is to say to maximize their
incomes from old ships. As this is basically banned, the rules are overtaken
e.g. by reflagging a ship even just before it arrives to a shipbreaking site.

Another reason, however, may lie behind the fact that in the EU member
countries there is a lack of the recycling facilities, which are large enough to
recycle ocean-going ships. This again is another undisputed advantage of
Turku Repair Yard; while the largest ships of the global fleet may not be
recycled in the yard, it has a capacity to recycle ships in a global scale,
basically all general cargo ships, for example. In the longer term, the facility
and the Finnish expertise generally in recycling may also give a possibility to
specialize in demanding projects, such as polluted vessels having carried
polluted materials.



1.2

Turku Repair Yard as shipbreaking facility

Of the existing dry-docks in Finland, Turku Repair Yard (TRY) has potential
possibilities for ship dismantling along with its main activities of ship repair,
maintenance and conversion work. However, shipbreaking at dry-dock even
with high-class facilities will set preconditions. A concept of both repairing
and breaking a vessel in the same yard or even the same dry-dock is also an
option. An advanced plan of Turku Repair Yard to build another dry-dock in
the yard gives an excellent additional option for shipbreaking operations.

Turku Repair Yard is a part of North European large marine and metal
industry group of companies, the Estonia based BLRT Grupp. In the
shipbuilding sector BLRT Grupp’s the subsidiaries include Western Baltic
Engineering (ship design), Marketex Marine (small-scale shipbuilding) and
Western Baltija Shipbuilding (heady-duty shipbuilding); the yards have
floating docks, but not any dry-dock.

The ship repair sector includes Tallinn Shipyard (Kopli), Western Shiprepair
(Klaipeda in Lithuania) and Turku Repair Yard. Tallinn Shipyard and Western
Shiprepair in Lithuania have also been dismantling ships, even though in a
quite small scale alongside a pier (pier breaking). As the method does not
comply with the current EU regulations, pier breaking will be discontinued
latest in 2017.

Turku Repair Yard in Naantali is one of the largest dry-docks (265 m in
length) in Northern Europe. The yard is able to undertake even the most
demanding repair, maintenance and conversion projects, up to ships of
Aframax size (a medium-sized crude oil carrier, 80 000-120 000 DWT). The
dry-dock is also wide (70 m), which allows even two ships to be docked
simultaneously for the work (Chart 2). There is also a floating dock and a
layberth in the yard.

Dry-dock: length 265 m, width 70 m, depth 7.9 m

Floating dock: carrying capacity 4000 t, length 101 m, width 21.6 m, depth 6.0 m
Lay-berth: length 184 m, depth 7.7 m

Crane capacity: 150 t and 100 t, 2x30 t

Electrical power supply : up to 2800 S, 2 MW

Fresh water, moorings, waste disposal, etc.

Turku Repair Yard employs about 100 skilled persons, who have worked
with the company for years; in 2016, the average number of employees was
84. Depending on the work load, additional 250-300 persons from local
partner companies and from BLRT Grupp can also been employed. The
capacity of the yard consists of the network of the local subcontractors in
the surrounding area, about 40 companies, with which Turku Repair Yard
has an annual contract.



Chart 1
Turku Repair Yard, a large tanker (250 m) and a passenger ferry side-by-side

The flexibility of the yard enables it to respond quickly to customers’ needs.
The yard has a strong experience on ad-hoc cases in repairs, i.e. non-
scheduled dry-dockings, which is an obvious advantage when considering
shipbreaking operations, particularly if another dry-dock is in use (see
below). A number of the projects or dockings is about one hundred
annually.

Turku Repair Yard has a plan to build another dry-dock in the yard; an
investment request has been left to the parent company, but the plan has
been shelved so far. According to the investment plan a new dry-dock would
be 230 m long and 36 m wide. Another option having been brought up is
lengthening the current dock up to 300 m long; this can be considered,
however, a secondary option.

The total construction costs of a new dry-dock would be around 8 million
euros; together with the dock facilities, such as cranes and lightning, the
total investment cost will amount to about 11 million euros. As the new dry-
dock would need more space, the yard has plans to acquire land from the
storage area neighboring the yard; the land is owned by the city of Naantali.

A new dry-dock is planned to be built just by the current dock (Chart 2). The
location can be considered excellent, as a direct connection to the sea is
ready and a logistical connection with the current dry-dock is an obvious
advantage. A depth of the fairway into both docks is 8.1 m.

In ship recycling operations, another dry-dock would provide an enormous
advantage, if the one of the docks could be used solely in ship breaking
activity; as it would increase the yard’s capacity and hence undoubtedly the
volume of ships recycled, both in a number and size of the ships.
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Chart 2
New dry-dock illustrated in Turku Repair Yard (right side of the current dry-dock)

The width of the current dry-dock enables also ship repairing and breaking
simultaneously. The width of the virtual ship MS “Mirva” (see Chapter 4), for
example, is 16 m and the machines used need about 10 m more room
(demolishing itself is made starting from the bow and proceeding towards
the rear) on one side of the ship. This means that another ship at least the
same size could be repaired at the same time; two ships to be dismantled
simultaneously is also an option. Of course, scheduling and timing of such
operations reasonably would be more challenging. The length of the current
dry-dock is also advantage, which may be used in simultaneous ship
repairing and breaking; a possible lengthening the dock would obviously also
serve the same target.

The yard is operating according the I1SO quality management system and
committed itself to improve the level of the environmental protection by
certifying the ISO environmental management system. For shipbreaking
operations the yard needs a separate specific permit, which will guarantee it
to be included on the European List of facilities qualified for shipbreaking in
accordance with the EU Regulation.
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2. TARGET of VIRTUAL STUDY

Ship recycling is a quite complex flow of materials in the whole chain from
an end-of-life ship to recycling materials to be delivered to end-users. To
appraise all environmental requirements, phases and elements of the ship
recycling process, a comprehensive analysis of the ship recycling in Turku
Repair Yard is being carried out. The aim of the on-going project of ship
recycling in Finland is to investigate its potential with all advantages and
requirements in more details. The final aim is to commence a commercial
shipbreaking industry on a permanent basis in Finland.

As the first phase of the ship recycling in Finland project, a virtual study to
provide adequate information of end-of-life ship purchasing, dismantling,
waste treatment and materials recycling at the yard, costs and revenues of
the process, as well as effects of the industry on the surrounding region has
been prepared.

The approach of the virtual study is to examine environmentally sustainable
and on human health riskless ship recycling operations. In the same time,
however, the commercial aspects of the ship recycling industry have been
taken into consideration.

A target of Turku Repair Yard is to be listed on the European List of
compliant ship recycling facilities. Along the current analysis, an application
of on the List has been advanced.

The virtual study will create an appropriate and sound basis and framework,
a Business Plan for demonstration (pilot) project, recycling a real ship. The
demonstration project is to start in a due time after the virtual study has
been completed.
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3. SHIPBREAKING REQUIREMENTS in the EU

3.1

3.2

Requirements for ship recycling facilities

According to the EU Regulation, European ship-owners will only be
permitted to recycle their vessels if they are listed on ‘European List’ among
those compliant facilities that meet the requirements, are certified and
inspected. The European Ship Recycling Regulation (EUSRR, 1257/2013)
entered into force on 30" of December, 2013 and it will be completely
authorized between 2016 and 2019. The EU List does not exclude non-EU
facilities from free application for inclusion.

In order to be included on the European List, a ship recycling facility shall
comply with the EU requirements, in accordance with the relevant Hong
Kong Convention provisions and taking into account the relevant guidelines
of IMO, ILO, the Basel Convention and the Stockholm Convention on
Persistent Organic Pollutants, and the other international guidelines.

The main items of the requirements in Article 13 of the EUSSR can

summarized as follows:

o the facility is authorized by competent authorities

e the facility designed, constructed and operated in a safe and
environmentally sound manner, and operates from built structures

e the facility ensures safe and environmentally sound management of
storage and hazardous materials and waste

e the facility prepares a ship recycling facility plan (SRFP)

In Article 14, it is said that competent authorities shall authorize ship
recycling facilities located in their territory that comply with the
requirements set out in Article 13. In Finland it means that the authorization
will be made by the Regional State Administration Authority in Turku.

Requirements to be included on the European List

During the virtual phase of the project, serving also the future
demonstration project, Turku Repair Yard should apply for on the European
List of ship recycling facilities, according to the EU Resolution of Ship
Recycling (1257/2013). In its 16™ Article, Establishment and updating of the
European List, it is verified that the European List will be published not later
than 31 December 2016.

The first version of the European List was published in December 19, 2016;
the List includes 18 facilities in the EU. The European Commission has also
received applications from yards located in third countries; the Commission
will decide in 2017 on their inclusion in the List.

The first version of the European List includes facilities of various sizes, from
very small to large shipbuilding and repair yards. However, shipbreaking
operations on a permanent basis are carried out only in few yards. The
facilities are discussed in more details in Chapter 6.
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3.3

The European List shall include all of the following information about the
ship recycling facility:

e the method of recycling

e the type and size of ships that can be recycled

e any limitation and conditions under which the ship recycling facility
operates, including as regards hazardous waste management

e details on the explicit and tacit procedure, as referred in Article 7(3),
for the approval of the ship recycling plan by the competent
authority

e maximum annual ship recycling output.

By the Article 16, the first European List was to be published by the end of
2016. It follows that Ship Recycling Regulation (EUSRR) will be applied within
six months, by the end of June 30, 2017. That implies, however, that the
capacity of the facilities will exceed the limit set in the Article 32 of the
EUSSR. The EU Commission has set a target of sufficient annual capacity of
ship recycling facilities on the EU List up to 2.5 million LDT, (ships’ weight,
Light Displacement Tonne). It was obvious that the target on the first
published List could not be reached; other major facilities in the EU and in
third countries need to be included on the List. This again is supposed to
postpone the application of the EUSRR until the autumn 2017.

A problem arises from the fact that, even if the capacity threshold may be
reached in the EU, would the facilities be able to dismantle the larger vessels
trading today, since the majority of recycling yards able to do so are outside
the EU (yet possibly included on the List later). This again appears an
obvious competitive advantage for Turku Repair Yard capable to recycle
fairly large ships.

Planned incentives of purchasing a ship

To promote a safe and environmentally sustainable ship recycling the EU
Commission has planned various financial incentives for the owners of ships
to be recycled. Any unanimous decision has not yet been reached, and no
concrete measures are made. Following financial and non-financial
instruments have been considered to urge sustainable ship recycling: 1)
Non-financial incentives, 2) Ship recycling fund, 3) Ship life insurance, 4) Ship
recycling account, and 5) Ship recycling guarantee.

In June 2016, the EU Commission published a report “"Financial instrument to
facilitate safe and sound ship recycling”, prepared by Ecorys, DNV-GL and
Erasmus University. After considering various options, the report concludes
to recommend a financial instrument, Ship Recycling License (SRL), as a
mechanism to collect capital at port calls.

According to the report, a proposed financial instrument must be capable of
inducing a change in behavior on the part of ship owners towards the
recycling of their ships in compliance with the EUSRR.
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According to Ship Recycling License, a contribution would be charged to the
ship owner applying for the license, partly to cover the administrative costs
of issuing it, and partly to provide contribution to a central ship recycling
fund. The capital amounted during the operational life of the vessel would
be set aside for the ship and only paid back to the last owner as a premium,
if the ship was recycled in a sustainable facility approved by the EU.

The principles of this SRL take note of the advantages of some of the
previous options, such as 1) By obliging all ships that call at EU ports to
obtain a prior license from a centralized European agency, an instrument of
a public, administrative law nature is created. 2) The basic idea behind the
SRL is that a contribution is charged to the ship owner, when he applies for
this license. 3) The amount of the premium levied, depends on the capital
amount that needs to be accumulated for the relevant ship and the set time-
frame, within which the capital is to be accumulated. 4) The full capital
amount does not become payable until after the ship has been recycled. It is
payable to the ultimate ship owner and is subject to the fulfilment of a
condition precedent. 5) Only if the ultimate ship owner proves that the ship
has been recycled in compliance with the EUSRR at a ship recycling facility
included in the European List, will the capital amount earmarked for the ship
be paid out. 6) In order to avoid that the SRL and the premium thus levied
from ships calling at EU ports work out disproportionally for ships with either
a very high frequency (e.g. tugboats and coastal vessels) or a very low
frequency of calling at EU ports, the SRL validity would be time-based rather
than linked to the number of calls.

The report also points out that in the baseline situation, with the EUSRR in
place, the amount of ships offered for sound recycling is still very small. The
financial instrument proposed will generate more substantial impacts, not
immediately, but over a time period of about 20 years, which is needed to
allow capital accumulation. By then, on the basis of calculations made with
the financial model developed for this study, about half of the world fleet
currently calling at European ports will be incentivized to opt for sound
recycling, increasing to about 65 % for the newest ships sailing today.

Adverse economic impacts that the financial instrument inevitably generates
include an increase of ship’s operating costs (in the order of 1%), costs of EU
port calls (in the order of 2%) and small impacts on trade to/from the EU as a
consequence of these cost increases. Furthermore there may be impacts on
the shipbuilding market and the second hand sales market of ships.
Administrative costs of the mechanism amount to about 0.8 % of the license
fees. The financial instrument may have further positive impacts on EU flag
registration and fiscal revenue thereof.

Environmental groups and European-based operations find the license idea
attractive, while it has been rejected by some organizations. One counter-
argument is that the money would only be returned at the end of ship’s life
when ownership might have changed, and only on condition that the ship is
recycled at a yard on the EU List. The system is also said unworkable.
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While SRL might improve the availability of end-of-life ship to be recycled in
a sustainable way, it takes time before the system fully works, if it works at
all. It has been also questioned how much money will actually be recouped
by the ship owner. In the report, the money is set by the vessel’s
deadweight. If this converted into ship’ weight (LDT), it is estimated that the
amount comes up 22 dollars per tonne, which the final owner the ship will
get back if the ship is recycled in accordance with the EU List of approved
facilities. As the difference between recycling in a South Asian yard and
Turkey, for example, is currently somewhere around 100 dollars per tonne,
the money returned would not cover the gap between them.

It can be argued that the current ship recycling markets globally are widely
distorted. Although ship breaking conditions in South Asian yards have also
been improved, four yards in India are today certified to the standards of the
IMO and Hong Kong Convention (HKC), ship recycling practices in South Asia
remain unsustainable. This has enabled the South Asian ship breaking
facilities to offer considerably higher prices for end-of-life ships than has
been the case in Turkey or China, not to mention the EU.

As the costs of ship recycling in a sustainable way in Europe are inevitably
higher than elsewhere, it should be observed in ship purchasing practices as
well. In the European environment recycling a ship at the end of its life-span
should not be a business to the ship owner, but rather a possibility to
dispose the ship in a sustainable way environmentally and without risks on
human health. In the longer term, a scheme should be developed giving the
ship recycling industry in Europe fair business conditions and ship owners a
sustainable way to give up their vessels, possibly with some compensation of
the recycling materials. The prices paid by the South Asia facilities, however,
are far from the fair business in the European business environment.
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4. VIRTUAL SHIP RECYCLING

4.1

MS “Mirva” as a target ship

To acquire adequate information similar to all participants of the project, an
existing ship, a 30-year old MS “Mirva has been recycled virtually, basically
as a desktop work. As a slightly small ship in a targeted ship recycling scale,
MS “Mirva” may not represent an ideal size of the ships aimed to be
recycled at Turku Repair Yard on a commercial basis. However, it can be
eventually considered a minor issue, MS “Mirva” as a virtual case having its
obvious advantages.

Firstly, MS “Mirva is large enough, a true ocean-going vessel, also an
example of available end-of-life ships in the Baltic Sea region. Secondly, it is
a general cargo (ro-ro/dry bulk cargo) ship, which represents a type of ships
most likely to be recycled by the yard in the first place. Thirdly, MS “Mirva”
is fairly well known by the project, as it has been in the Finnish ownership
(Meriaura), and has also been dry-docked and repaired by Turku Repair
Yard.

The ship has basically given all relevant information and appropriate
answers to questions of a complex chain of ship recycling at Turku Repair
Yard. In addition to the ship itself, more information of the possibilities and
challenges of recycling, such as dismantling techniques, material flows, and
commercial targets have been acquired.

A purchasing price of a ship to be dismantled is crucial issue when assessing
costs and returns of the recycling process. Prices of steel scrap, as the most
dominant recycling material, set de facto basis on the ship’s price;
fluctuation of scrap prices may not be seen immediately in ships’ prices, but
in the longer term they follow scrap prices. Basis and evaluation of the
purchasing price of MS “Mirva” has been discussed in more details in
Chapter 4.10.

Table 2
Basic data of MS “Mirva”

Built in 1986

General cargo ship, cranes 2x35 ton
5414 DWT

3951 GT

Length: 105.6 m

Breadth: 15.88 m

Estimated weight: 2700 LDT

Examples of larger general cargo ships actually sent to be dismantled in
2016 are shown in Annex 2. Many of those represent the type and size of a
vessel adequate to be recycled also at Turku Repair Yard.
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Chart 3

MS “Mirva” (picture from 2011)

Chart 4
General plan of MS “Mirva”
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4.2

4.3

Phases of virtual recycling

The first phase of the project: a study of virtual recycling, planning and
development work of the ship includes the recycling process itself, but there
are also various preconditions, which had to be examined and observed
simultaneously. These include the environmental requirements and
permissions, the EU Regulation and the application on the European List of
compliant ship recycling facilities. Impacts on the local economy with
subcontractors and the international dimensions with new and existing
contacts came along throughout the study.

The recycling work include following phases:
e Washing the ship (waste oils, bilge water)
e Safe removal and disposal of hazardous substances (asbestos, heavy
metals, batteries, PCB, TBT, etc.) and demolishing of interior
e Removal of deck structures
e Removal of engines and marine equipment
e Cutting a hull and steel constructions of the ship into steel blocks

e Sorting of materials mechanically in the dry-dock and lifting ashore by the
dock

e Sorting out recycling materials and wastes on a storage plot

e Transport of wastes for further treatment and land-fills

e Transport of recycling materials for further treatment or to end-users

The work has specified costs of each phase of dismantling, and revenues to
be acquired from recycling materials. New methods and innovations have
been investigated and implemented throughout the dismantling chain.

Ship dismantling plan

An official Ship Recycling Plan (see Chapter 5.1 below) is to be developed by
Turku Repair Yard. The Plan includes following phases.

A pilot ship arriving to the yard; mooring the ship beside the
Investigation of the purchased ship:
a. Tanks and their conditions

Hazardous wastes, IHM (see Chapter 3.1 above)
Marine equipment, evaluation of recycling potential
Drawings of the hull and tanks, docking method
Project plan and security requirements
Plan for the method of dismantling the ship

- investments in equipment

-~ ® 2 o T

g. Allocation of staff resources: firemen, technicians, metal workers,

etc.
Washing and waste disposal
a. Emptying of tanks and pipes
b. Washing of tanks
c. Disposal of hazardous wastes

Cutting and lifting of upper floors (deck structures) of the ship
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a. Plan for lifting
b. Dismantling
- marine equipment on the deck
- bridge
- floors above the deck
c. Lifting blocks on the quay, an area reserved ashore

5. Dry-docking the ship

Q

Protecting the dock bottom

b. Plan for block lifting

c. Cutting the hull into blocks

d. Lifting the blocks on the quay

6. Sorting out the material ashore

4.4

a. An area reserved for sorting out recycling material
b. A bottom of the area to be protected against any leaks
c. Later removal of sand and plastic layers as waste

The ship at a berth is aimed to save dry-docking time. Phases 1-4 above:
investigation, washing and removing of hazardous materials, and initial
dismantling, are estimated to take two to three weeks in total. Phases 5-6,
dismantling the hull, sorting out and cutting the materials, is estimated to
take another three weeks. This would enable the dry-dock to receive one
ship a month minimum for the dismantling process.

Inventory of hazardous materials

Hazardous wastes and materials have to be inventoried in the first pahes of
the dismantling process. Inventory of the hazardous materials (IHM) is
mandatory and the inventory is to be submitted to the relevant authority.
IHM can be done at the quay before removing the ship into the dry-dock.

Hazardous wastes include asbestos, heavy metals, batteries, PCB, TBT, etc.;
the inventory includes all hazardous wastes. However, in the ships built in
the 1980s and thereafter, asbestos is supposed to have been used little, if
not at all. As asbestos is challenging to remove, lack of asbestos is to ease
the disposal of hazardous materials. No asbestos is assumed on board of
“Mirva”. The amount of all waste arised in the process is estimated to be
about 100 tonnes. As an indication of the volumes, all waste (excluding
construction waste) generated by the yard currently is about 130 tonnes a
year.

Table 3
Estimated costs of the IHM, euro

3 days on board and 2 office days:
50hxe75/h 3750
Estimated laboratory analyses: 5 materials 600.

Disposal of wastes according to the inventory will be made in in the process
of dismantling.
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4.5 Washing and waste disposal

Washing and oil waste disposal of the ship before the dismantling; can be
done to a great extent by the quay before removing the ship into the
drydock. Tanks, vessels, containers, tubes are washed and wastes
transported to be disposed in proper sites; bilge of the ship is washed after
that. Other wastes and hazardous substances are removed and transported
to further treatment; landfills are practically no more used today.

The tanks are washed by following phases:

1.

Ballast water

11 ballast tanks, total volume 2125 m3.

May contain plenty of mud, but need not to be carefully washed. To be done by
a quay by a suction unit with two men.

Fuel oil

7 fuel oil tanks, total volume 427 m3.

Heavy oil is supposed to remain in the tanks, which have to be washed.
Washing can be done by a quay, as the ship can also be trimmed. To be done
by a suction unit with two men; waste oil is to be transported by a tank truck to
Piikkio for further treatment.

Diesel oil

4 diesel oil tanks, total volume 131 m3.

Tanks have to be washed, which can be done by a quay. To be done by a
suction unit of two men; waste oil is to be transported by a tank truck to Piikkio
for further treatment.

Fresh water
2 fresh water tanks, total volume 52 m3.
No washing needed.

Cargo holds

2 holds, total volume 7938 m3

Need for washing depends on the last cargo in the ship. Washing by two
suction units with four men, lifts are needed.

Tubing

Volume data is not available.

Volume of tubes and pipes is essential, need to be washed. Can be done by a
quay or first in dry-dock by a suction unit with two men.

Engine room bilge

Oil water in the bilge will be washed last; can be done by a quay by a suction
unit with two men. Oil water is to be transported by tank trucks for further
treatment.

Dirty (grey) water

Volume data is not available; tanks have to be emptied and roughly washed by
a suction unit with two men. Grey water is to be transported to a sewer in the
yard.



4.6

Table 4

Estimated costs of washing and removing of liquid waste
Fuel oil and diesel oil tanks 30 000
Water (black and grey) tanks 4000
Tubing 9 000
Machine room, bilge 18 000
Total 62 000

Dry-docking and removal of marine equipment

Total time for dry-docking and a schedule for various phases at the dry-dock
are estimated, covering an estimation of dock costs, such as energy supply
and its costs in the dismantling process. Other service work provided by the
yard, including crane service, electricity, transportation (forklift), fire watch,
auxiliary stuff and project management are estimated.

Removal and demolishing of the interior of the ship: carpets, insulation,
movables, etc.; sorting out of disposal waste and recycling materials are
estimated.

Marine equipment on board is unfastened and removed from the ship as
the first step, right after the ship has been dry-docked. Main engines and
auxiliary machines are to be lifted by a crane alongside the dry-dock as soon
as they show up when advancing the breaking process. All machines and
equipment are basically valuable recycling items, which are to be sold
separately.

Removal of engines and marine equipment, such as:
e Main engine
e Auxiliary machines
e Cranes
e  Bow thrust
o Propellers
e Boilers
e  Exhaust gas pipes and insulation
e Ballast and fire pumps
e  Windlasses
e  Mooring winch
e  Steering gear
e  Separators
e  C(Catalyzers

In the following phase, the interior of the ship has to be dismantled.
Disposal of interior is made by three men for one day to remove movables.
Another three days is needed for other light disposal of the interior.

Investigation of sales channels and/or re-sellers for engines, machinery and
marine equipment is made. Potential sub-contractors to create new
business in re-selling the equipment are examined.
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4.7

Breaking of the inside part of the ship is to be planned. Materials may first
be sorted out manually, particularly the interior and cables. Breaking out the
cables mechanically may turn out to be too slow, considering also their
content of valuable metals, which, on the other hand, cannot be mixed with
ferrous metals.

Demolishing and cutting a hull

Breaking of the hull is made by two machines equipped with cutting tools.
On machine (capacity of 50-60 tonnes) is breaking and another machine
(capacity of 25-30 tonnes) is sorting out the material and loading on the
dumper and straight away ashore by the dry-dock, whenever possible. The
entire breaking of the ship of 2700 tonnes of material will take 2700 tonnes
x 8 tonnes per hour = 350 hours.

The difference of breaking the ship itself directly or the ship cut into large
blocks is small. An option is to cut separately the bridge first and the lower
2-3 floors thereafter as large blocks, and the rest of the ship mechanically
into smaller blocks. Gas cutting can be used to help cutting thick steel walls;
it is, however, just a tool to aid the mechanical cutting.

An idea is to sort out the material into given scrap classes in the yard. This
implies that cut blocks have to be removed from the dry-dock or alongside
the dry-dock to a cutter, which is to cut steel blocks into steel mill sizes and
measures. A dumper is needed for removal of blocks. Loading of the dumper
is made by the smaller cutting machine while sorting out the material.

An ideal method and new cutting techniques are investigated. Comparison
of mechanical cutting by long-beam excavators equipped with cutting tools
with other methods, such as wire rope cutting. In heavy steel blocks, a need
for gas cutting is studied. Practical cutting blocks, their size and weight, by
each cutting techniques is defined. Optimal cutting equipment is selected.
Cutting of a hull and steel construction of the ship is to be carried out
mechanically, by gas cutting or wire rope cutting into steel blocks of about
50-100 tonne by weight.

After dismantling, steel blocks will be cut into commercial sizes. The work is
done by a mobile cutter with a capacity of 200 tonnes a day, resulting in 12
days of the total volume of 2 400 tonnes of dismantled steel blocks. Cutting
the blocks will generate recycling steel, ready to be transported to
customers.

Evaluating of costs and benefits of various phases of the whole dismantling
chain; cost comparison of alternative methods and cutting techniques. An
optimal process of cutting of hull and steel construction of the ship is to be
defined.
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4.8

Table 5
Estimated costs of dismantling interior and hull, cutting the blocks, euro

Interior:

3x 10 days x 10 h/day =300 h x e 45/h 13 500

Hull:

With two machines: e 200 per hour x 350 hours 70 000

Dumper: 60 tonnes per hour = 50 hours x e 50/h 2500

Cutting:

Total volume 2400 tonnes x e 25 per tonne 60 000

Total 146 000

Sorting out of materials

Sorting out the materials received is to be done as the process of removal of
equipment and machines, dismantling the interior and hull and cutting the
blocks proceeds. As each phase of the process will generate recycling
materials and wastes, sorting them out in each phase and removing to
appropriate storage plots in the yard or to further treatment and/or disposal
will shorten the process and maximize the yield of recycling materials.

Further cutting and sorting out steel and other material blocks, having been
lifted by the yard ashore alongside the dry-dock. Removing steel blocks into
a cutter and cutting into steel scrap class of HMS 1&2; prefabrication of
other recycling metals and materials. Recycling materials removed on a
storage plot. Wastes aroused in the process to be transported into landfills.
Optimal sorting out and treatment on the dock is planned:

e materials needed to be sorted out to enable further processing

e materials where sorting out is not necessary, but preferable

e jron and steel blocs cutting into a size of shipment and/or scrap

classification

Appropriate and efficient logistics of steel and other recycling materials on
the site is planned. Evaluation of costs of materials sorting is made.

The recycling steel to be generated by the dismantling, sorting out and
cutting process is HMS, Heavy Melting Scrap, which is a globally used
definition for steel scrap. It is a general term for most types of heavy steel
scrap, normally cut into a size not exceeding 1.5m x 0.5m. HMS 1 is a term
of heavier scrap, which has a density of at least 0.7 tonne per cubic meter,
whereas HMS 2 is lighter steel scrap, such as thin wall tubing, steel sheet
less than 3.2 mm thick, and so on. HMS 2 may also contain galvanized steel,
but HMS 1 may not. HMS 1 and HMS 2 are normally sold together with a
ratio of 80/20.
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Chart 5

Excavator equipped with cutting tool and mobile cutter at work
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4.9 Transport and shipments of recycling materials and wastes

After removing, sorting out, and processing all recycling materials will be
transported from the yard and sold to relevant players in the domestic and
international markets. Wastes and hazardous substances will be removed
and treated in an environmentally sustainable way. Logistics is to be
proceeded in the following way:

1. Directly recyclable materials, such as metals:
e steel scrap by steel mill size: to steel mills or to the exports
e steel scrap need to be cut or sorted: to scrap sites, further to steel mills or
to the exports
2. Complex metals need to be crushed, such electronic scrap:
e to crushing sites (including metals containing impurities), further to end-
users or to the exports
3. Precious metals:
e to be loaded e.g. in containers on the storage plots and further to end-
users or to the exports
4. Materials useable for recycling energy:
e transport to recycling company’s facilities to be treated, further to
combustion plants
5. Hazardous substances:
e totreatment plants directly (large volumes)
e to closest hazardous waste terminals (small volumes), and further to treatment
plants
6. Dumped wastes (landfill wastes):
e transport directly to closest landfills

Table 6

Estimated costs of removing wastes and hazardous materials
Weight, t Unit price Total

Waste, 3 % 80 100 8 000

Hazardous waste, 1 % 25 300 7 000

(subcontractor)

Total 105 15 000

In the current case, recycling materials having been sorted out is assumed to
be shipped by Delete, which has experience and contacts for such a work,
even is not directly in recycling materials coming from a ship.

The steel scrap is possible to be shipped without intermediary treatment or
trading to domestic end-users, the SSAB Raahe steel works or the
Outokumpu Tornio stainless steel works. As truck transportation, the Ovako
Imatra steel works is also an alternative. Another option is a shipment to the
Baltic Sea region, potential end-users are in Sweden, the nearby SSAB steel
works (Luled and Borldange), in Norway (Mo i Rana) or in Poland (Kiel).
Shipments to the European markets are also possible; potential end-users
are steel mills in the UK, France and Spain/Portugal.
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Shipments and sales to steel scrap traders include Turkey as a leading steel
scrap buyer worldwide; Turkey is also a price leader in the international
scrap markets. AS Turkish scarp prices in October 2016 are about USD 230
per tonne (cif), deducted by freight costs and trading (of feeders nearby in
Paldiski, Riga and Klaipeda, for example) as well as local loading and yard
costs would result in a price of euro 165 per tonne, ex works Naantali. The
amount of steel scrap to be to be received from MS “"Mirva” is to take one
cargo of a ship.

Recycling non-ferrous metals are planned to be shipped by Delete to end-
users or to metal traders; Delete has contacts, but the most potential clients
are to be searched for during the demonstration project. The value of the
non-ferrous metals shown on Table 6 is based on the direct end-user
deliveries. The engines, motors and maritime equipment are also planned to
be delivered by Delete. An option of a local subcontractor as a dealer will
also be searched for.

Earning capacity of the recycling process
A. Revenues

Ferrous or steel scrap (recycling steel) has a crucial role when assessing a
credit balance of a recycled ship. Steel scrap is the major revenue of a
recycled ship, but the scrap price basically also determines the price of an
end-of-life ship. Purchasing cost of a ship again is the greatest expenditure in
the ship recycling process.

However, this should be changed; ship-owners should rather have to pay a
gate fee to have their ships sustainably recycled. The EU Commission is
moving towards this by supporting proposed a financial instrument (Ship
Recycling License, SRL), which would generate more substantial impacts on
ship-owners’ ship recycling activities in the EU (see Chapter 3.3). As no
immediate results are expected, for the time being, ship recycling facilities
have to pay for end-of-life ships, even if their prices tend to come down.

Revenues of steel scrap (53 % in “Mirva”) are a quite stabile share of all
income in the longer term, which comes from the fact that if steel scrap
prices go up, ship prices follow, and vice versa. However, there is also a
certain lag between them and also other factors, such as freight rates effect
on end-of-life ship prices.

Other valuable materials are brass and copper scrap as well as aluminium
and stainless steel scrap; other materials include e.g. lead in the batteries.
Of course prices of non-ferrous recycling metals are also very important, but
their relatively small share of ship’s weight does not impact on the revenues
as much as steel scrap. On the other hand, the high unit value of copper and
brass scrap particularly makes their price fluctuations very sensitive.
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Table 7
Estimate of revenues of recycling MS “Mirva”
Material % of weig Weight  Unit price Total
tonne euroft euro
Ferrous scrap, HMS 85 2295 135 424 575
Brass, cables 1.5 a0 2400 96 000
Copper, tubing 1 27 3400 92 000
Aluminium 0,5 14 200 11 000
Stainless steel 2 54 800 43 000
Batteries (Pb), other 0 10 300 3 000
Total ao 669 575
Engines and auxilian 2 54 800 43 000
Marine equipment 3 81 300 24 000
GRAND TOTAL a5 736575

Ferrous scrap is crucial material consisting of about 63 % of the recycling
material income. In recent years steel scrap prices have come down quite
significantly, from about 450 dollars per tonne in 2011 down to 150-170
dollars in late 2015 and early 2016. In 2016 scrap prices were fluctuating
strongly, from very high levels in spring months of the year down to 200-220
dollars in the summer, but recovering and peaking sharply in the autumn. At
the end of the year, the price is again up to USD 277 per tonne; ship
recycling steel in Turkey in November was quoted at about USD 250/tonne.

The average scrap price in 2016 was USD 228 or euro 215 per tonne (using
January 2017 exchange rate of 1 euro = 1.06 USD). As a reference price the
average euro price in 2016 is used, deducted by the estimated yard and
loading costs of euro 7, trading costs of euro 12 and freight costs of euro 12
per tonne in the Baltic Sea region, resulting in a scrap price of euro 185 per
tonne. If scrap prices of the past few months (Chart 6) were used, the
revenue of scrap would show significantly higher figures.

Chart 6
Scrap export prices in Rotterdam (fob) 1/2014 — 12/2016, USD/euro per tonne
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B. Costs

Prices of ships sold to be demolished have come down in the past two years
or so, following steel scrap prices. Purchasing prices of the “Mirva” type
(general cargo) end-of-life ships in South Asia have also come down in the
course of 2016, moving within a range of 250-300 USD per LDT (Annex 2). In
the summer, the prices were around USD 250 per tonne and sliding down,
but in China and Turkey just about USD 150 or euro 141 per tonne (currency
rate 1.0 USD=0.90 euro in September 2016).

As no relevant reference prices in the EU are available, Turkish prices can be
considered a basis on the prices of end-of-life ships also in the EU. This
implies that the price of MS “Mirva” is estimated to be at the same level.
However, as the EU yards have their competitive advantage of more
sustainable recycling process, the ship’s price could probably be pushed
clearly lower. This is also supported by the Danish estimates (Fornaes
Shipbreaking), where, however, the engines, machinery and maritime
equipment play more vital role in the ship breaking business.

Moreover, with proper negotiations with the ship owner, referring e.g. to a
fundamental pilot project utilizing also the owner in the longer term, the
price should be no more than 120 euros per LDT. It is also the maximum
price paid by the Danish Fornaes Shipbreaking, when having purchased its
ships for demolishing in 2016 (see Chapter 6.3). In fact, an estimate of the
purchasing price of received from the company of a ship corresponding to
MS “Mirva” indicates that the price would not probably be above 54 euros
(400 DEK) per LDT; variations to both directions depending e.g. on maritime
equipment are possible.

On this basis, the purchasing price of a ship could be estimated to euro 120
per LDT; a margin of about 10 euros is set to cover technical costs and
moving (bunker) the ship to Naantali. This would mean the purchasing cost
of the ship about 325 000 euros.

The estimated costs of recycling MS “Mirva is shown on Table 8. The costs
basically include both actual costs and margins of each company in various
phases of the dismantling process. The calculation is made on the basis of
the best available information; however, as precise figures cannot always be
given, the costs shown are partly indicative.
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Table 8
Estimate of costs of recycling MS “Mirva”

1000 euro {rounded)

Purchasing a ship 325
- Movwving to Maantali inclued

IHM and other authority costs 5
Dismantling - berth 75
Washing and removal of ligquid waste 60
Dismantling upper decks and interior 15
Dismantling - dry-dock 120
Dry dock and area rent 35
Yard service work 85

-Project management
- Crane service
-Tranportation, forklift
-Fire watch

-Foreman, electrician
-End cleaning

Dismantling - dry-dock 70
Dismantling a hull 70
- 2 excavators with cutting equipment
- Dumper
Dismantling - ashore 80
Cutting and sorting out material a0
-Mobile cutting machine
Dsiposal of waste - all process 15
Total dismantling costs 345
GRAND TOTAL L)

Total results of the revenues and costs (Tables 7 and 8) indicate that a
recycling of a ship can be profitable. With the estimated prices, the revenues
of recycling materials would equal to all costs, a surplus remain in the
engines and equipment. It can be also noted that the purchasing price of the
ship remains on the safe side, probably the ship corresponding the type and
size of MS “Mirva” could be acquired from a European ship owner by a price
within a range of 150 000 — 200 000 euros.

However, there are also variables in the income side which may change to
both directions. Scrap metal prices may come up or go down; used
estimates are, however, realistic (scrap price fob, Naantali) in the current
market situation. it is also assumed that the ship’s price in LDT (in Europe)
remains much below the ferrous scrap price, possibly even half of the scrap
price.

In the longer term, cheapening prices of end-of-life ships is an expected
development, as tight environmental regulations set requirements on ship
breaking facilities, only certified yards actually permitted to demolish ships,
and on the other hand, incentives to ship-owners and even the overall
attitude increase the supply. Even gate fees, i.e. payments by ship-owners to
recycling facilities to recycle their ships in a sustainable way are supposed to
be implied in the future.
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5. LOCAL ENVIRONMENTAL REQUIREMENTS and PERMISSIONS

5.1

General approach and demonstration project permission

Dismantling a ship at Turku Repair Yard is considered green industry, clean-
tech operations, resulting in the yard becoming environmentally number
one in the world shipbreaking industry. This again will give it an outstanding
advantage in the global markets. Naturally, the target provides that the
whole process is to be carried out according to strict environmental
requirements. Environmental permissions are to be granted by a local
authority, Western Finland Regional State Administration Agency in Turku.

Shipbreaking in Finland requires both the EU and national approvals. The
activity also in Finland is regulated by the European Ship Recycling
Regulation (EUSRR, see Chapter 3.1), where requirements for ship recycling
facility on the European List are set. The Regulation in Finland has partly
enforced by a change in the Law of the Environment Protection; according
to that shipbreaking activity requires an environmental permission, where
the EU requirements have to be taken into account, on basis of which the
application can be dealt with. Starting shipbreaking activity at the Turku
Repair Yard requires a change in the existing environmental permission.

As the materials received in the shipbreaking process can be considered
waste, the activity accordingly is waste treatment. Volume of one ship in the
demonstration project would stay below the IED limits and the volume,
which would require the Environment Impact Assessment (YVA). The ship
will arrive to the yard using its own machines, and stay during the process
for one to two months. The most important environmental impacts are
noise, dust and possibly emissions in the surface water.

For the demonstration project itself, the relevant Finnish authorities have
come to a conclusion that a temporary permission for an experimental ship-
breaking of one ship can be granted. This will enable to demonstration
project to be started with a short notice, basically by an announcement
related to the existing environmental permission of the yard, as soon as the
ship to be recycled is known.

Based on the 31% Article of the Law of Environment Protection, a permission
for “experimental shipbreaking activity” can be granted by the Regional
State Administration Agency. An announcement of the activity is to be
delivered to the authority by Turku Repair Yard. The announcement of
experimental activity of a ship to be dismantled is compatible with
dismantling one ship by a demonstration project, which again is considered
appropriate to acquire necessary information for the progress of the project.

An announcement of the experimental shipbreaking activity (demonstration
project) should include:
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5.2

e Contacts of the neighboring areas

e Impacts of noise emissions, particles and water
e Structures used, current and possibly new

e Breakdown of waste fractions

e Ship Recycling Plan (Article 13 of the EUSSR)

o New activity at the yard vs. current activity

e Proposal for a waste guarantee

Permission for permanent shipbreaking

The following authorities and companies (members of the consortium) are
involved when applying for the environmental permissions of the
permanent ship recycling activity on commercial basis (Chart 1 below):
e Ship Recycling State: in the current work Finland and Regional State
Administration Agency in Turku
e Ship Recycling Facility: Turku Repair Yard
e Ship Owner: owner of the ship (Meriaura in demonstration project)
e Flag State: authority taking care of the survey of the ship to be
dismantled, Finnish Transport Safety Agency (Trafi).

In the first phase Turku Repairs Yard prepares a Ship Recycling Facility Plan
to be submitted to Regional State Administration Agency, which will
authorize the yard for shipbreaking operations generally. The guidelines of
the Facility Plan are available separately (a recommended format of the Ship
Recycling Facility Plan is in Appendix I.). A ship to be dismantled and recycled
by the demonstration project can be moved to Turku Repair Yard, even if
the yard is not yet listed on the EU List of compliant recycling facilities. Ships
to be dismantled will need an IHM as soon as any EU List is published.

In the demonstration project (with a given ship to be dismantled), Meriaura
(ship owner) prepares Inventory of the Hazardous Materials (IHM), which
should be followed by the yard when developing a Ship Recycling Plan (SRP)
of a given ship. In the current project, IHM may be appropriate to carry out
together with Hans Langh (liquid wastes) and Delete (solid wastes).

Regional State Administration Agency approves the Ship Recycling Plan,
which can be also a “silent approval”, i.e. no comment within two weeks
after the SRP has been submitted. Finnish Transport Safety Agency makes a
final survey of the IHM, ship owner (Meriaura) permits a Recycling
Certificate, and the actual recycling process, dismantling a ship can
commence. When the operation is completed, a Statement of Completion is
given by the yard.

Ministry of the Environment will continue discussions with the EU
authorities about listing Turku Repair Yard on the European List of compliant
ship recycling facilities. The ministry will announce of the permission to the
Commission, which in a due time will add it on the List.
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A formal ship recycling process to be entering into force by 2019 according
to the HKC is shown below on Chart 7.

Chart 7
Ship recycling process from preparation to completion after 31.12.2018 (Hong
Kong Convention 2009, HKC)
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5.3

Application for the European List

According the Article 16 of the EUSRR the European List of ship recycling
facilities was to be published not later than December 30" 2016. On 19
December 2016, the European Commission adopted the first version of the
European List of ship recycling facilities. The first 18 shipyards included in
the List are all located in the EU. According to the Commission they fulfill the
strict requirements for inclusion in the List and as a result will have exclusive
access to the recycling of ships flying the flags of Member States of the
Union. The ship recycling facilities in the List are from Belgium, Denmark,
France, Latvia, Lithuania, the Netherlands, Poland, Portugal, Spain and
United Kingdom. The European List is attached in Annex 1.

The European Commission has also received applications from yards located
in third countries. The applications are being thoroughly reviewed and site
inspections will be conducted to check their credentials. The Commission
will decide in 2017 on their inclusion in the List.

The EU Committee of Ship Recycling Regulation had its latest meeting In
November 2016; as the Committee meets twice a year, the next meeting
will be in the spring 2017, when new facilities can be accepted on the List.
As the capacity of the facilities listed in the first List published is not even
close to the limit of 2.5 million LDT (the sum of the weight of the ships), the
application of the EUSRR is to be postponed until autumn 2017. According
to the information submitted, the theoretical combined maximum capacity
of the facilities, excluding the UK facilities, is close to 500 000 LDT per year.
According to the permit, the large UK facilities combined are authorized to
recycle a maximum of 605 000 tonnes per year.

It has to be noted that the figures indicate theoretical capacity, which is far
from the real capacity and even much farther away from the tonnages
actually recycled by these facilities. As discussed in Chapter 6.2 below, only
two facilities (in Denmark and Belgium) recycle ships on a permanent basis,
while the others as a ship-by-ship case, and most of them in a very small
scale. The facilities in the UK are large, but focusing on shipbuilding and
repair, no major shipbreaking operations in the yards have been carried out
since 2014. OQutside the UK, only four facilities report to have a dry-dock, out
of which only one (in the Netherlands) would have an adequate size and
capacity of recycling larger vessels, but shipbreaking operations in the yard
have not been done in recent years.

When assessing the current European List, the facilities on the List represent
small-scale shipbreaking operations (Latvia, Lithuania, Poland, Portugal), are
not equipped (such as dry-dock) with demanding shipbreaking operations,
or the operations are carried out only occasionally concerning a given ship
(such as wrecked vessels towed to the yard). In this comparison, Turku
Repair Yard fulfills all preconditions and has all potential to become the
leading ship recycling facility in the EU.
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The aim is to get Turku Repair Yard listed in the next meeting of the EU
Committee of Ship Recycling Regulation; this implies that an application will
be sent in a due time to the Commission. It is estimated to take about two
months from leaving the application to be listed on the European List. This
implies that Turku Repair Yard could be listed in the spring months of 2017,
in practice while the demonstration project is going on.

Other environmental aspects

A City Plan has also been prepared to be verified for an industrial area close
to Turku Repair Yard. One of the most import effects of the industrial area
would be the noise resulting from the activities in the yard and the port. An
appraisal of the noise effects has been prepared (Feb. 2014), according to
which new industrial activity can be located in the proposed industrial area,
but the noise effects must be well-controlled and the emissions of the
activity low.

Chart 8
Planned industrial area neighborin Turku Repair

Yard __

'3

T=Industrial area, EV=Green area, LST=Port and storage area

Possible enlargement of the yard should also be taken into account in the
City Plan. Planned industrial area neighboring the yard would undoubtedly
have a significant opportunity for the yard.

When recycling a ship, various phases of the process can also be examined
as a theoretical approach, with so called priority order (also called “waste
hierarchy”). The priority order is a part of the European Waste Regulation
and should be followed whenever handling waste; it is a way to prioritize
the phases according to which waste is generated and handled.
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The first priority is to reduce generating waste and hazardous waste as
much as possible. The environment impacts of all type of waste can be
minimized by appropriate sorting out and keeping various fractions of waste
apart, which is also a compulsory action.

After minimizing waste emergence, the following priority is reuse of
materials. In ship recycling, this implies of reuse engines, various motors and
maritime equipment in the first place. When the subject is no longer possible to
reuse it becomes waste (theoretically) and should be firstly recycled. In the
shipbreaking process this means recycling of all materials, ferrous and non-
ferrous metals most of all, but also other recyclable materials, such as wood.

The waste fractions, which are not recyclable or recycling is not profitable,
are recovered and utilized as energy use. In ship recycling, this implies e.g.
fire protection substances, such as plastics and textiles, presumably
containing toxic pollutants. Finally waste fractions, which do not match with
any of the previous phases, can be landfilled; burning of waste without
energy use can also be considered landfilling.

Chart 9
Theoretical priority order of recycling a ship

recycle

recovery

In the course of the project a thesis of “End-of-life ships and demolition
waste” has been prepared. An Abstract of the thesis is attached in Annex 3.
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6.

6.1

INTERNATIONAL ENVIRONMENT and CONTACTS

International cooperation in progress

Out of a total of 791 ships demolished in the world in 2015, 60 % were sent
to the South Asian beaches; other major shipbreaking countries include
China and Turkey, only 44 ships or 5.5 % of the total were sent to be
scrapped in the EU or rest of the world (NGO Shipbreaking Platform). There
has been a slight decrease in number of vessels recycled globally in the past
few years, but an increase of tonnage at the same time. In the first three
quarters of 2016, 594 ships were scrapped worldwide, out of which as much
as 83 % were demolished in South Asia. India is becoming again number one
regarding the number of vessels demolished (228 or 38 % of the ships).

India is home to one of the largest ship breaking facilities in the world with
over 150 yards along its coast. In the past four years, approximately 310 EU
flagged vessels were scrapped, out of which 107 were scrapped in India,
amounting close to 4.3 million tons in deadweight.

Recently health and environmental concerns have also in India led to
adoption to new policy regimes at an international level. Recognition from
the EU would allow Indian yards to become a ship recycling option in coming
years. The four yards which have met the standards set by the EU and the
Hong Kong Convention are Priya Blue Industries, Shree Ram Vessel Recycling,
Kalathia Ship Breaking and Leela Ship Recycling.

These yards are India’s first recycling yards to be certified based on EU
standards and have submitted their applications for inclusion in the EU
recognized yards list. However, while the yards meet the HKC standards, the
EU requirements and listing on the EU List of compliant ship recycling
facilities is another question; a probably a separate list of non-EU facilities
will be published.

As an example of improved conditions in India, the world’s largest container
ship company, Maersk, having been recycling its ships in China and Turkey,
has decided to look at India as an alternative destination, mainly for financial
reasons. The company has announced that it will only use one shipyard,
which has been certified under the Hong Kong Convention and require the
shipyard to comply with a long series of additional requirements from the
company itself; an agreement has been made with Shree Ram Vessel
Recycling. The first two ships are large container ships are sent to India and
the company expects many more ships to be dispatched to Alang in India
over the next five years.

The authors of the current report have had contacts with Shree Ram Vessel
Recycling. Possible cooperation in clean-tech sector for ship recycling and
dry dock building in has been discussed; Memorandum of Understanding
was signed in October 2015. Memorandum of Understanding of strategic
partnership has also been signed with Gujarat Maritime Board in India.
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6.2

The entire project of Ship Recycling in Finland has raised interest also within
relevant European actors. In January 2017, a group of international
journalists from professional magazines will visit Turku to get acquainted
with the Finnish sea cluster, particularly with the ship recycling project. The
visit is hosted by Turku city.

In early months of 2017, an international work-shop is planned to be
arranged together with Turku University of Applied Sciences and Tekes. The
aim of the conference is to get forward European ship recycling programme;
one of the main issues will be needs and possibilities for special support in
the ship recycling industry. Cooperation possibilities between a given ship
owner or ship owners and Finland (Turku Repair Yard) would also be
discussed, the arrangement made by Shree Ram Vessel Recycling and
Maersk (see above) as a possible example.

Current shipbreaking facilities in the EU

In the EU-countries, regulatory and permanent shipbreaking is operated
only in Denmark and Belgium; occasionally on a ship-by-ship basis ships are
dismantled also in some other EU-countries, such as the Netherlands,
France, the UK, Spain and Poland, as well as in the Baltic region (BLRT Grupp
in Klaipeda, Lithuania). Most of the dismantling projects undertaken ship-by-
ship basis concern domestic naval vessels of the country.

Galloo Recycling Group in Ghent, Belgium dismantles mostly European
vessels, such as small cargo ships, ferries, service vessels, fishing ships and
small damaged ships. The company is another large shipbreaker in Europe,
currently the volume of ships recycled amounts to about 35 000 tonnes of
steel per year. The company was founded in 1939; it is operating in Belgium,
France and the Netherlands. Galloo’s core business is metals recycling, with
about 1.7 million tonnes of steel scrap and 100 000 tonnes of non-ferrous
scrap produced annually. Ship recycling is just one of the business areas in
its entire recycling business; the company has not own dry-dock for ship
dismantling operations.

In France, some ports, such as Saint-Nazaire are permitted to use their dry-
docks also for shipbreaking operations; however, the main purpose in most
cases is to dispose end-of-life ships laying at the quays. The Belgian Galloo
Recycling is also dismantling vessels of the French navy, e.g. in Bassen close
to Bordeaux, where a French helicopter cruiser “Jeanne d’Arc” (launched in
1964) is being scrapped for two years.

In the UK, Swansea Drydocks or currently Swansea Drydocks Ship Repair and
Recycling Yard is also aiming to increase shipbreaking operations at its two
dry-docks (lengths of 170 m and 204 m). Shipbreaking in a larger scale is
being commenced, e.g. dismantling frigate “HMS Cornwall”, as a pilot case.
However, since then only a ro-ro ship “Atlantic Osprey” (2200 DWT) has
been reported to have dismantled in 2014.
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6.3

Leavesley International in Liverpool has processed ferrous and non-ferrous
metals at a ship recycling facility, scrapping three end-of-life warships at a
dry-dock (Canada Graving Dock) since 2008.

In the Netherlands, Keppel-Verolme in Rotterdam has a large dry-dock and
other facilities, but the yard is focusing on repair and maintenance; the
latest shipbreaking operation was in 2014. Scheepsrecycling Nederland in
Gravendeel dismantles ships occasionally (1 ship in 2015).

A new shipbreaking yard has been planning to be established in Poland, at
the SMW Naval Shipyard site in Gdynia. Set up in 1922, SMW is the country’s
oldest operating shipyard. The company is owned by the Polish Treasury,
and due to its continuing financial woes it filed for bankruptcy in 2009.
Despite this, the shipyard is currently working on a number of shipbuilding
and repair contracts. So far any significant shipbreaking operations have not
been undertaken.

A major shipyard not having shipbreaking operations is Harland and Wolff
Heavy Industries in Belfast, UK. The yard has potential also to ship recycling,
having scrapped and recycled one large (length 275 m) container ship, “MSC
Napoli”, which shipwrecked in 2007 in English Channel and was dismantled
in the yard. The company has one of the largest heavy engineering facilities
in Europe, including a very large dry-dock of 556 m x 93 m. Purposely
developed to create some of the world's largest ocean-going vessels
(including “Titanic”) the facilities are now available for a broad range of
engineering projects; it is highly questionable, however, whether the yard
would be available for shipbreaking.

A new recycling facility for the scrapping of oil rigs and vessels is planned to
be opened in 2017 at the Danish port of Frederikshavn, as part of an
agreement of the port with the US based Modern American Recycling
Services. The company operates mainly within the scrapping and recycling of
oil platforms and ships, particularly in the Gulf of Mexico, where platform
scrapping has been in operation for a number of years.

Case: Fornaes Ship Recycling

Denmark is by number of ships demolished a leading shipbreaking country in
the EU, with three shipbreaking companies in the country. The largest and
one of the two large shipbreaking companies in Europe is Fornaes ApS
(Fornaes Shipbreaking) in Grenaa. The company was established in 1993 and
has since then, according to the company, scrapped well over 1000 ships
and vessels. A major part of them has been fishing vessels of various sizes,
but there were also freighters, off-shore supply vessels, ferries and a military
vessel among them; the total capacity of recycled steel of the yard is about
35 000 tonnes annually.
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The facilities of the Grenaa yard do not include dry-dock. To meet the more
environmentally friendly demands, shipbreaking facilities were completely
rebuilt in 2012. A new slipway has installations for collection and separation
of polluted water, which cannot be mixed with the sea water when cutting
up a ship; hazardous substances are removed while a vessel is still in the
water. The yard is supervised by the Danish Environment Agency.

A number of vessels demolished annually is around 20, most of them come
from Scandinavia, UK, Germany and the Netherlands. In 2016 by October, 11
ships arrived to the yard to be for demolished, the total number of ships in
2016 will be close to 20. Most of the ships are fairly small general cargo
ships, rescue and other off-shore supply vessels.

The size of the ships demolished is typically 1000-1500 DWT, with a length
of 50-80 m. In 2015, just about 11 000 tonnes of steel scrap were recycled
from the ships demolished, while the weight of the ships (LDT) was about
12 000 tonnes in total. This implies that only about one third of the capacity
is currently in use. The yard can demolish 2-3 ships simultaneously.

The volumes of recycling steel indicate a relatively small size of recycled
vessels; a major income of the company is indeed the engines, parts of the
machinery and maritime equipment, such as propulsion (engines), auxiliaries
(generators), hydraulics (pumps), winches (anchors), and all kind of other
maritime equipment. A price of a main engine may range between 2000-
4000 euros; a spare part demanded above all is the cylinder heads.

A clear target is to demolish off-shore supply vessels, where the engines, all
parts the machinery and maritime equipment are in a decisive role, also
constituting a main basis on the purchasing price of the ship. In 2016, about
65 % of the revenues is estimated to come from the engines, spare parts
and equipment, while the rest, only 35 % is to be gained from recycling
steel; the target is gain even 75 % of all revenues from the engines, spare
parts and equipment. A trend towards an enlarging business of all other
than steel recycling itself is very clear; not more than five years ago, as much
as 95 % of the revenues were gained from recycling steel and only 5 % from
the engines, machinery and maritime equipment.

A purchasing price of the vessel varies greatly, much depending not just
weight, but on the engines and all maritime equipment. A price paid for a
ship currently may be within a range of 0-120 euros per tonne (LDT); this
means that sometimes a ship can be received even free of charge. There is
no lack of ships offered to be demolished; offers come daily, even several
offers a day and mainly from ship owners, but also from brokers. The main
qguestion, however, is always the price of the ship and this again depends
much on how high other than revenues other than steel scrap are
estimated.
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Main costs of the recycling process in the yard are labour costs, about 36 %
(with a wage of 45-50 euros per hour), rent of the storage area (scrap yard)
22 % (about 40 euros per tonne), port fee, rent of cranes, gas and other
facilities together about 20 %.

The waste and hazardous waste treatment costs are about 130 euros per
tonne, out which taxes are about 70 euros. The ordinary waste is mainly
wood, which can be processed to woodchips and be burned to replace fossil
fuels e.g. in energy companies.

Shipbreaking produces also hazardous waste such as WEEE (Waste Electrical
and Electronic Equipment), fluorescent lamps and insulation material, which
might consist of e.g. asbestos or other hazardous waste absorbed into the
insulation over the decades. However, sludge and other residues consisting
oil are the main volumes to be treated properly.

A simple calculation of an off-shore vessel of 1000 LDT illustrates the costs
and revenues ratio with the prices in November 2016 as follows:

Table 9
Indicative cost calculation of a 1000 LDT vessel by Forneas Ship Recycling

Costs

Purchasing price (euro 70/tonne x 1000 tonnes ) 70000

All demolishing costs (euro 218/tonne x 1000 tonnes) 218 000 288 000
Revenues

Steel scrap (e 185/tonne x 900 tonnes) 166 500

Engines, machinery, equipment (about 50 % the weight) 140 000 306 500
Profit 18 500
Chart 9

Views on Fornaes Ship Recycling yard (slipway in the front, behind a ship being
dismantled at the quay before removing on the slipway; charts below a deck-
dismantled ship being towed onto the slipway and dismantling a ship at a quay)
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7.

7.1

IMPACTS on LOCAL REGION and ECONOMY

Direct and potential impacts

In the production chain from a ship at the end of its lifespan to recycling
materials there are many players, companies, which can benefit from the
new industry both directly and indirectly, employing also a great number of
people. The virtual work also provides basic information about the regional
effects and effects on subcontracting network.

In the recycling process itself (a ship purchased, dismantled and recycled) a
number of employees required is estimated to 35-40 persons, if the
recycling is operated by a permanent basis, i.e. a ship washed and
dismantled at a berth follows a ship demolished at a dry-dock in a
continuing process.

e ship purchasing and follow up 2-3 persons

e vard services 12-15 persons

e washing and waste disposal 6-8 persons

e process of dismantling and sorting out materials 12-15 persons

e materials treatment and loading on board 2-3 persons

All phases of the process can have they positive impacts on the
employment, in the yard itself, in possible subcontractors, in a marine
service company of wastes, in a recycling company, in the port of Naantali,
and in transports. Recycling ferrous scrap and non-ferrous metals are also
internationally traded commodities, which can increase the Finnish exports.

A list of the current subcontractors of Turku Repair Yard includes potential
subcontractors of the ship recycling project.

Table 10
Potential subcontractors of the project (current subcontractors of TRY)

AB-Marinel Oy

Baltic Premator OU (Fl)

BLRT Rekato OU (FI)

Epomare Oy

Fixtel Oy

HAAVIOLLI OY

Helsingin Hitsaus HH Oy
HKH-Palvelu Tmi

JK-Isolator Oy

Korika Oy

Laitepesu Savakko Oy

Navicas Ltd

Nord Plaster Oy

Putkiasennus Laakso Oy
Poytyan Koneasennus

Steel Motor Oy

Taivassalon Putkiasennus T:mi
Turun Suomiset Oy
Varsinais-Suomen Apuvoima Oy
Yrityspalvelut Sjéroos Oy
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7.2

On Table 11 a list of the member companies of the Finnish Marine Industries
of marine industry equipment and service suppliers in Finland is shown, the
expertise of which is assumed to be available also in ship recycling
operations; the list excludes the member companies in the field of design
and consulting as well importing and component fabricating, due to their
supposedly minor potential in the ship recycling process. However, indirectly
some companies, such as ship design, can have major importance when
considering the entire life-span of a ship, as a part of a “cradle-to-cradle”
thinking. This implies that in the planning and designing phase of a new ship,
the future recycling of the ship should be taken into consideration.

Table 11
Finnish marine industry equipment and service suppliers

ABB Oy, Marine and Turbocharging
Alfa Laval Aalborg Oy
APX-Metalli Oy

Caverion Industria Oy, Marine industries
Evac Oy

Furuno Finland Oy

GS Hydro Oy

Halton Oy, Halton Marine
Helkama Bica Oy

Kemppi Oy

Koja Ltd, Koja Marine
Laivasdahkotyo Oy

Lamor Corporation Ab
MacGregor Finland Oy
Mesekon Oy

Mobimar Oy

Onninen Oy

Rolls Royce Oy AB

SSAB Europe

Technip Offshore Finland Oy
TEVO Oy

Trafotek Oy

Wartsila Corporation

Port of Naantali as a supporting facility

Logistically a major factor, the Port of Naantali, ranking the 4th largest
general cargo port in Finland, locating nearby (less than half a nautical mile)
Turku Repair Yard gives an additional opportunity to cost-effective logistics,
particularly as to possible direct export shipments of recycling materials.
Turku Repair Yard and a recycling company as its partner have a potential to
become a significant customer, if recycling materials are shipped through
the port, particularly considering the possibilities of the Luonnonmaa port
area just next to the yard in the North. In the course of the demonstration
project, it should be find out whether the port can receive recycling
materials on temporary storage plots, for example, or to be further
transported from or even to be processed in the port area of Luonnonmaa.
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Chart 10
Location of Turku Repair Yard and Port of Naantali, the port nearby North East
from the yard. A square indicates the area of the yard, Luonnonmaa port area

The Port of Naantali serves the trade and in a wide range of the economic
region of South Western Finland and the industry nearby to the port.
Industrial enterprises operating in the immediate vicinity of the harbor
generate large material flows. Easy ice conditions in wintertime and one of
the deepest fairways and quays in Finland, up to 15.3 m, enable Aframax size
tankers (80 000-120 000 DWT) and Panamax size bulk carriers (50 000-
80 000 DWT) loading and discharging regularly at the port. The port is also
the most important cargo hub between Finland and Scandinavia. The total
annual traffic to and from the port is about 7-8 million tonnes, out of which
80 % is foreign traffic; the main volumes come from liquid and dry bulk
materials and ferry goods.

The Port of Naantali is known as a significant center for dry bulk goods
operations, thanks to large storage facilities and high-class services. The port
is one of the largest ports e.g. for coal, grain and cement cargo handling in
Finland; it has also become one of the most important ro-ro ports in Finland.
The fast and regular connections ensure efficiency required by modern
logistics and professional cargo transportation. In addition to good sea
connections, the Port of Naantali offers excellent road connections for the
cargo transports by providing uncongested connections to the key transport
routes in Finland.



8. BUSINESS PLAN for DEMONSTRATION PROJECT

8.1

Demonstration project

An end-of-life ship will be dismantled by Turku Repair Yard in reality as a
demonstration (pilot) case. A ship will be purchased, dismantled, wastes
treated and materials recycled. After removing, sorting out, and processing
all recycling materials will be transported from the yard and sold to relevant
players in the domestic and international markets. Wastes and hazardous
substances will be removed and treated in an environmentally sustainable
way. Other relevant phases include topics related to the whole shipbreaking
operations in Finland with its potential side effects.

Along with the demonstration project, an application on the European List
of compliant ship breaking facilities is prepared and the application is left.

The demonstration project can proceed as follows:

1. Selecting a given ship to be purchased
e Aship has to be selected and purchased

Examples of the type (general cargo carriers) and size of ships, which might
become into consideration when assessing an appropriate vessel for the
demonstration project, are shown on the Annex 3. A preliminary conclusion
is that a ship to acquire the most reliable and commercially adequate
information for permanent recycling should be larger than MS “Mirva”. It
seems that a ship somewhere around 4000-6000 LDT, with a length of about
130-150 m could be the most appropriate vessel.

2. Financing and purchasing a ship
e A demoship should be financed by a loan. Tekes is to grant a loan
covering 50 % minimum of the purchasing cost.

3. Applying for a temporary permission for experimental shipbreaking
e Finnish authorities have come to a conclusion that an
Announcement of Experimental Shipbreaking Activity can be
submitted to the Regional State Administration Agency in Turku.
TRY is to prepare the Announcement.

4. Applying on the EU List of compliant shipbreaking facilities
e To be left in the course of the project, prepared by relevant
authorities, TRY and consultants

5. Schedule of the dismantling process

e The schedule depends on 1) purchasing of a demoship 2) schedule of

Turku Repair Yard to receive a ship.

6. Ship moved to Turku Repair Yard
e Immediately, after the schedule (see above) is known.
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Work to be done at a berth (50 % subsidy to developing costs to be granted by
Tekes)
e To be estimated according to the results of the virtual work.

Dismantling at the dry-dock (50 % subsidy to developing costs to be
granted by Tekes)
e To be estimated according to the results of the virtual work

Logistics and transport of recycling materials and wastes (50 % subsidy to
developing costa to be granted by Tekes)
e To be described according to the virtual work

Delivering of recycling materials
e Appraisal of delivery to the Finnish steel mills in Raahe and Tornio
or to other steel mills in the Baltic Sea Region as well as in Europe.

Using of sub-contractors
e Alist of potential subcontractors is to be done.

Calculation of costs and revenues of the process
e Estimation based on the results of the virtual work.

Follow-up, reporting and documentation
e To be done by consultants

Summary of the demonstration process
e To be done by consultants together with the members of consortium

. Cooperation with Mayer Yard in ships’ lifespan planning

e Together with relevant partners

International dimensions and contacts
e Consultants

Up-to-date the EU incentives to purchase end-of-life ships
e Follow-up by current consultants

Evaluation of commencing shipbreaking on a commercial basis in Finland
e To be done according to the results and information received from
the demonstration project.

The demonstration project will investigate new methods, techniques and
innovations throughout the recycling chain, which are implemented whenever
possible. A learning process is to improve optimizing the work and its various
phases to improve effectiveness, resulting in higher profitability. Besides
optimization of all recycling phases, developing the recycling work include
adequate logistics at the yard itself and in material transportation, treatment
of materials, methods and techniques of dismantling, cutting technique and
technology, waste treatment as well as reuse of engines, motors and various
maritime equipment.



8.2 Future development and capacity

8.3

In the production chain from a ship at the end of its lifespan to recycling
materials there are many players, companies, which can benefit from the
new industry both directly and indirectly, employing also a great number of
people. All phases of the process can have they positive impacts on the
employment, in the yard itself, in possible subcontractors, in a marine
service company of wastes, in a recycling company, in the port of Naantali,
and in transports. Recycling ferrous scrap and non-ferrous metals are also
internationally traded commodities, which can increase the Finnish exports.

International dimensions of ship recycling are also to be considered. Ship
recycling is a truly global industry, yet operated in the EU by a minor scale.
Possible cooperation with a major international shipbreaking company could
add value for operations carried out in Finland.

The results of the project have undoubtedly also effects on plans to build new
dry-dock in Turku Repair Yard; an investment plan for another dry-dock has
already been prepared according to which the total investment costs,
including necessary dock facilities, would amount to about 11 million euros.
For the time being, however, the plan has been shelved.

Another discussed option is to lengthen the current dock. Either way, new
investments in the yard’s facilities would enhance its ability and increase
capacity for ship recycling operations in a greater volume. An estimation of
the volume with the current capacity is 8-12 ships a year, naturally depending
also on size of the recycling ships. Another dry-dock would increase flexibility
in shipbreaking operations and could even double the capacity.

New mandatory investments to meet the requirements of the Article 13 of
the EUSRR (Requirements necessary for a ship recycling facilities to be
included in the European List) and the IMO Guidelines for Safe and
Environmentally Sound Ship Recycling (2012: Annex 4) are presented in the
budget proposal of the demonstration project of Turku Repair Yard.

Concluding remarks

The report has come to a conclusion that Turku Repair Yard is in all respects
an outstanding option to carry out shipbreaking operations also on a
permanent basis; a demonstration project generates more detailed
information as the first stage. The facilities of the yard are first class; the yard
has a large dry-dock, and building another dry-dock is waiting for an
investment decision. The location of the yard is very appropriate, and its
thorough knowledge in ship repairing gives a sound and ready basis for
shipbreaking. The yard together with other players in the recycling process
enable it to perform the ship recycling by clean-tech basis, which gives the
yard an essential advantage internationally, when comparing with any other
shipbreaking facility worldwide.
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In the ship recycling market globally, low-cost substandard shipbreaking
yards in South Asia may, by higher prices, attract ship-owners to have their
vessels (often reflagged) to be demolished there. However, this is effectively
resisted by the ever increasing international pressure, the EU regulations
and commitments made already by many major shipping companies and
ship-owners’ associations not to send their vessels to these yards.

Turku Repair Yard fulfills all the international environmental and other
requirements of sustainable shipbreaking, including the European Ship
Recycling Regulation. For shipbreaking operations the yard needs a separate
specific permit, which will guarantee it to be included on the European List
of compliant shipbreaking facilities. The authorization is to be granted by
the local authority, Regional State Administration Agency for South-Western
Finland in Turku; the authorities have come to a conclusion that for the
demonstration project an announcement of experimental ship breaking
activity is needed. The announcement gives also a framework and basis for
the application on the European List.

The findings of the current study indicate that the shipbreaking operation is
commercially profitable, if only the ship to be recycled can be purchased by
a reasonable price. This again is likely, when considering the European end-
of-life ship prices with abundant supplies, even if no accurate price level in
the EU is set. In the longer term, even a port fee (ship owner pays for
recycling its ship) is a target. Other variables on the revenue side are
international market prices of ferrous scrap in the first place, but also prices
of other valuable non-ferrous metals, and other revenues, such as engines,
other machines and marine equipment. The current prices of recycling
materials indicate positive income of these, after recycling costs have been
deducted.

Members of the current consortium give their own high-class and tested
expertise in each phase of the ship recycling chain. As stated in the Project
Plan, the demonstration project will investigate new methods, techniques
and innovations throughout the recycling chain, which are implemented
whenever possible. While more detailed information of various phases of
the process is to be acquired with the demonstration project, it can be
argued that with this background the yard can become number one
shipbreaking facility in the EU.

The basic conclusions of the current project are:

* Turku Repair Yard fulfills all international requirements of sustainable
and green shipbreaking.

* Member companies of the consortium can give their high-class and
tested expertise in each phase of the recycling chain.

* Shipbreaking in Turku Repair Yard can be economically viable.

* Turku Repair Yard can become a leading shipbreaking facility in the EU.

* Sustainable shipbreaking enhances Finland’s role as a circulating
economy.
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Sources and Cooperation during the Project
(Other than the Member Companies of the Consortium)

Aarnio Tuomas
Hulkkonen Rauli
Hanninen Jaana
Hanninen Saara
Intovuori Ville-Veikko
Kokholm Keld

Launo Vesa

Moilanen Piia
Parsama Marja-Terttu
Patel Chetan
Pirkanniemi Kari
Vaghani Vimalkumar
Seppala Kaapo

Suuronen Juha

Ministry of the Environment

TEKES (Finnish Funding Agency for Technology and Innovation)
Meyer Turku

VTT (Technical Research Centre of Finland)

Trafi (Finnish Transport Safety Agency)

Fornaes Ship Recycling

Lassila&Tikanoja

TEKES (Finnish Funding Agency for Technology and Innovation)
AVI (Regional State Administrative Agency)

Shree Ram Ship Recycling, India

AVI (Regional State Administrative Agency)

Vaghani Groups, India

University of Turku

TEKES (Finnish Funding Agency for Technology and Innovation)

EU Regulation (1257/2013)

NGO Shipbreaking Platform

NGO for the Protection of Man and the Environment, Robin des Bois

Sites of relevant companies

Survey of the Business Possibilities for Ship Recycling in Finland, November 2015



European List of ship recycling facilities

European
Commission
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ANNEX 1

Name of the facility

Method of
recycling

Type and size of
ships that can be
recycled

Limitations and
conditions under which
the ship recycling
facility operates,
including as regards
hazardous waste
management

Details on the
explicit or tacit
procedure for the
approval of the ship
recycling plan by the
competent authority

Maximum
annual ship
recycling
output,
calculated as
the sum of
the weight of
ships
expressed in
LDT that
have been
recycled in a
given year in

that facility’

Date of expiry

of inclusion in

the European
Lis

! Asreferred to in Article 7(3) of Regulation (ETT) No 12572013 on ship recycling

vear period for each ship recyeling facility, or, in the case of a newly authorised ship recyeling facility, the highest annual value achieved at that facility".

The date of expiry of inclusion in the Evropean List corresponds to the date of expiry of the permit or authorisation granted to the facility in the Member State.

©  Pursuant to Article 32(1) of Regulation (EU) No 1257/2013 on ship recycling, "the maximum annual ship recveling oulput is determined by selecting the highest value occurring in the preceding 10-

Width: 23 meters
Draught: & meters
GT: 10.000

BELGIUM
NV Galloo Recycling Alongside (wet All types of ships as Tacit approval, with a 34 0007 31 March 2020
Ghent berth), slope defined in Article maximum review period of
3(1) of Regulation 30 days
Scheepszatestraat @ (EU) No 1237/2013
oo e T
= dimensions
. i Length: 263 meters
E}:;tla +32(0)9/25125 21 Width: 36 meters
- D t: 12,5 met
peter wyntin@galloo.com raugh - meters
DENMARK
Forngzes ApS Dismantling by All types of ships as The municipality of Norddjurs | Tacit approval, maximum 30 0007 30 June 2021
quay and defined in Article has the right to allocate review period of 2 weeks
Rolshajvej 12-16 subsequent 3(1) of Regulation Hazardous waste for
8500 Greni scrapping on (EU) No 1257/2013 environmentally approved
D‘ i impermesable reception facilities.
floors with Maximum ship
ffective drainage | dimensions
v f dk € =
TR maes. o systems Length: 150 meters

4

According to the information submitted, the theoretical maximum annual ship recycling capacity of the facility iz 50 000 LDT per year

According to the information submitted, the theoretical maximum annual ship recycling capacity of the facility iz 50 000 LDT per year.
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L]

shipyard @tosmare. v

Smedegaarden A/S Dismantling by All types of ships as Tacit approval, maximum 20 0007 15 September
quay and defined in Article review period of 2 weeks 2021
Viki i 5 subsequent 3(1) of Regulation
6700’”%’:21& scrapping on (EU) No 1257/2013
D kJ & impermeable
floors with Maximum ship
www smedesaarden net effective drainage | dimensions:
il - systems Length: 170 meters
Width: 40 meters
Draught: 7.5 meters
FRANCE
GARDET & DE Floating and All types of vessels Environmental limitations are | Explicit approval — The 16 000" 30 December
BEZENAC Recycling slipway as defined in Article | defined in the prefectural competent authority for the 2021
) .- 3(1) of Regulation authorisation. approval decision is the
/ Groupe BAUDELET (EU) No 1257/2013 Ministry of environment.
ENVIRONNEMENT —
GIE MUG Maxizum ship
dimensions:
616, Boulevard Jules Durand Length: 150 meters
76600 Le Havre Width: 18 meters
France LDT: 7.000
Phone: +33(0)2 33 35 77 30
Email: p.dupalut@gardet-
bezenac_com
Grand Port Maritime Alongside, All types of vessels Environmental limitations are | Explicit approval — The 18 000% 21 October 2021
de Bordeaux drydock as defined in Article defined in the prefectural competent authority for the
3(1) of Regulation authorisation. approval decision is the
(ELN) No 1237/2013 Ministry of environment.
According to the information submitted, the theoretical maximum annual ship recyeling capacity of the facility is 50 000 LDT per year.
According to the information submitted, the theoretical maximum annual ship recycling capacity of the facility is 18 000 LDT per year.
According to the information submitted, the theoretical maximum annual ship recycling capacity of the facility iz 23 000 LDT per year.
132, Quai de Bacalan - C8
41320 - 33082 Bordeaux Maximum ship
Cedex dimensions
France (drydock):
Length: 240 meters
Phone: +33(0)5 36 20 38 00 Width: 37 meters
Email: p-brocart@bordeanx- Depth: 17 meters
port.fr
Les Recyl:leurs bretons | Alongside, All types of vessels Environmental limitations are Explicit approval — The 33007 24 May 2021
drydock as defined in Article defined in the prefectural competent authority for the
: - 3(1) of Regulation authorisation. approval decision is the
Zone Industrielle de Kerbriant
a0 ;Tﬂ;gma: erbnan (EU) No 1257/2013 Misistry of environment.
France Maximum ship
2 - dimenszions
Phone: +33(0)6 11 74 74 01
Email (drydock):
Jm abiven@recycleurs- I.«_z.ngth:"“: meters
bretons fr Width: 34 meters
3 Depth: 27 meters
LATVIA
A/S ”Tosmams Ship dismantling All types of ships as See national permit No. LI-10- | Explicit approval - written 0™ 11 June 2020
Lkuéubiivatava” (wet berth and dry | defined in Article 1B-0024 notification in 30 working
ugubuvetava dock) 3(1) of Regulation days
2577
Genersla BaloZa street 42/44, (EU) Ne 1257/2013
Liepéja, LV-3402 Maximum ship
Latvia dimensions:
. Length: 165 m
Phoqe_: +371 63401919 Width:22 m
Email: Depth: Tm

a

10

According to the information submitted, the theoretical maximum annual ship recyeling capacity of the facility is 10 000 LDT per year.

According to the information submitted, the theoretical maximum annual ship recyeling capacity of the facility iz 13 000 LDT per year.




53

DWT:14 000
GT: 200 - 12 000
Weight:
100 — 5000 tonnes
LDT: 100 -3000
LITHUANIA
T. Alongside (wet All types of ships as See national permit No. TL- Explicit approval - written 1 5007 17 March 2020
UAB APK 2 typ P P P PP
berth) defined in Article KL.1-13/2015 notification in 30 working
Minijos 180 (berth 1334), LT 3(1) of Regulation days
93260, Klaipéda, (EU) No 1237/2013
Lithuani
Hhana Maximum ship
- dimensions:
Phone: +370 (46) 365776
Fax: +370 c4é) 3362.7?-:; Length: 130 meters
Email: uab.apk@zmail.com Width: 33 meters
Depth: 10 meters
GT:3.300
TAB Armar Alongside (wet All types of ships as See national permit No. TL- Explicit approval - written 30105 17 March 2020
2 typ! P P P PP
berth) defined in Article KL .1-16/2015 notification in 30 working
Minijos 180 (berth 127A), LT 3(1) of Regulation days
93260, Klaipéda, (EU) No IA:?‘.-'ZOIS
Lithuania Maximum ship
dimensions:
Phone: +370 685 32607 Length: 80 meters
Email: Width: 16 meters
armar uab@gmail com; ]:'el:_“j:‘:_6 meters
albatrosas33 @email com GT: 1.500
1 According to its permit, the facility is authorizsed to recycle a maximum 30 000 LDT per year.
2 According to its permit, the facility is authorised to recycle a maximum 6 000 LDT per year.
TUAB Vakaru refonda Alongzide (wet All types of ships as See national permit No. (11.2)- | Explicit approval - written 20 1407 21 May 2020
berth) defined in Article 30-161/201 1 TL-KL.1- notification in 30 working
Minijos 180(berth 129, 130 3(1) of Regulation 182015 days
. i 2574
1314, 131,132, 1334), LT (EU) Neo 1237/2013
93269, Klaipéda, . .
Lithuania Maximum ship
dimensions:
Phone: +370 (46) 483940 / Length: 230 maters
483801 Width: 33 meters
Fax: =370 (48) 483891 g;l)t;lo t}‘:]g:letexs
Email: refonda@wsy.It -
THE NETHERIANDS
Keppel-Verolme Shipbreaking Maximum ship The site has a permit to Explicit approval 52 000™ 21 July 2021
dimensions: operate; this permit containg
Prof. Gerbrandyweg 25 Length: 403 meters limitations and conditions to
3 19;; KK Rot‘le:rda.m-B‘oﬂek Width: 90 meters operate in an environmental
The Netherlands Depth: 11,6 meters sound manner.
Phone: +31 18 123 43 53
Email:
mzoethout@keppelverolme nl
i Shipbrealin; Maximum shij The site has a permit to Explicit approval 23007 27 September
Scheepsrecycling P! =4 p P P! PP ep
Nederland i; V. dimensions: operate; this permit containg 2021
Length: 200 meters limitations and conditions to
. Width: 33 meters operate in an environmental
Havenweg 1; 3203 X7 »- Depth: 6 meters sound manner.

According to its permit, the facility is authorised to recycle a maximum 45 000 LDT per year.
According to its permit, the theoretical maximum annual ship recycling capacity of the facility is 100 000 tonnes per year.

According to the information submitted, the theoretical maxirmum annual ship recycling capacity of the facility is 45 000 LDT per vear.
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Gravendeel

Postbus 3234; 3295 ZT 5
Gravendeel

The Netherlands

Phone: +31 78 673 60 55
Email: infof@sloperij-

nederland nl

Height: 43 meters
(Botlekbridge)

Recycling operations
start on water to
malke the hull lizghter;
the winch to haul
ships on the ramp can
pull 2 000 tonnes.

POLAND
ALMEX Sp. Z o.0. Piers and Any type of vessel. See Eem:lit Explicit approval 4000 30 June 2017
recycling plots on | Maximum ship WOSIL7243.7.420141B
land-sea interface | dimensions: (detzils to be provided in

ul. Ks. Stanislawa Kujota 1
70-6035 Szczecin
Poland

Length: 120 meters
Width: 20 meters
Depth: 6 meters
DWT: 6000

GT: 2500

LDT: 2500

early 2017 once new
domestic legizlation enters
into force)

PORTUGAL

Navalria - Docas,
Construcdes e
Reparacdes Navais

Porto Comercial, Terminal
Sul, Apartado 39, 3811-901
Aveiro

Dry dock
dismantling,
decontamination
and dismantling
on an honizontal
plane and inclined
plane, according
to the ship’s size

Nominal capacity of
the horizontal plane:
700 tonnes

Nominal capacity of
the inclined plane:
200 tonnes

Conditions applied to the
activity are defined in
specifications annexed to
Title (AL n.®
3/2015/CCDRC, of 26
January 2016

1900 tonnes’’

26 Jatmary 2020

16

17

No information on theoretical theoretical maximum annual ship recyeling capacity was provided

According to the information submitted, the theoretical maximum annual ship recycling capacity of the facility is 10 000 LDT per year.

Portugal
SPAIN
DDR VESSELS XXL Dismantling ramp | All types of vessel, The limitations are included in | No express procedure of 28 July 2020
sL except nuclear the integrated envir tal defined yet.
authorisation.
. Maximum ship
Po"rt of "El Musel" dimensions:
g“‘?ﬂ Length: §4.95 meters
pamn {Ships up to 160.0
Phone: +34 630 14 44 16 if:;fe‘:h;:ic“
EML abarredo@ddr- rollover or negative
Yessels.com ramp movement may
be accepted
depending on the
outcome of a detailed
feasibility study)
UNITED KINGDOM
Able UK Limited Ship dismantling Any vessel within the | The facility has a Ship The approval mechanizm 66 3407 6 October 2020
and associated dimensions Recycling Facility Plan that iz via a joint competent
: - treatment authorized within the | meets the requirements of the authority (Environment
T de E tal
R:i:;:ﬁ;:fdm;:n clin authorized with permit. EU Regulations. Agency and Health and
Centre cyelng dry dock and wet The site is authorised by way Safety Executive)
Graythorp Dock berth Maximum ship of a permit (Ref: t on the Ship
Tees Road dimensions: EPR/VP32967ZM) that limits Recycling Facility Plan
Hartlepool Length: 337.5 meters | the operations and places that iz formally authorised
Cleveland Beam: 120 meters conditions on the operator of via a variation of an
TS25 2DB Draft: 6.65 meters the facility. existing Environmental

12

1=

According to its permit, the facility is authorized to recycle a maximum of 230 000 tonnes per year.

According to the information submitted, the theoretical maximum annual ship recycling capacity of the facility is 60 000 LDT per year.




55

United Kingdom Permit.
Phone: +44(0)1642 206080
Email: info@ableuk.com
Harland and Wolff Ship dismantling Any vessels with the | The facility has a Ship The approval mechanism 13 20077 3 August 2020
Heavy Industries and associated dimensions detailed Recycling Facility Plan that is via a joint competent
aal treatment in the agreed meets the requirements of the authority agreement
Limited authorised with Working Plan. EU Regulations. The site is between The Northern
dry dock, and wet authorized by way of a waste Ireland Environment
Queen's Island berth Maximum ship management licence, Agency (NIEA) and The
Belfast dimensions: authorization number Health and Safety
BET3 8DU The main dock (the | LN/07/21/V2 that limits the Executive for Northern
United Kingdom largest) iz 536m x operations and places Ireland (HSENI) on the
o 03mx12mDWT, conditions on the operator of Ship Recycling Facility
Phone: +44(0)2890 438436 and can take vessels the facility. Plan that is formally
Email: up to this size. This authorized via the
trevor hutchinson@harland- largest dry dock is modification of an existing
wolff.com 1.2 million DWT. waste management licence
(WML).
Swansea Drydock Ltd Ship dismantling Any vessel within the | Site has a Ship Recycling The approval mechanism 72750 2 July 2020
and associated dimensions Facility Plan that meets with i3 via a joint competent
. . ) treatment authorised within the | the requirements of EU authority ( Natural
;:_::;:af Wales Dry Dock authorised with permit. Regulations. Resources Wales and
Wales dry dock, and wet The site is authorised by way Health and Safety
2Al 1LY berth Maximum ship of a permit (Reference Executive) agreement on
Tini ; dimensions: EPR/UP3208VL) that limits the Ship Recycling Facility
United Kingdom Length: 200 meters the operations and places Plan that iz formally
R =97 £54507 Beam: 27 meters conditions on the operator of authorizsed via a variation
Phone: +44(0)1792 634592 Draft: 7 meters the facility. of an existing
infof@swanseadrydocks com Environmental Permit

x According to its permit, the facility is authorised to recycle a maximum of 300 000 tonnes per year.

u According to its permit, the facility is avthorised to recycle a maximum of 74 999 tonnes per year.



ANNEX 2

Examples of general cargo ships sold to be demolished in 2016

Bahamas Pearl 1985 Cyprus 39128 27470 199x30 11560 261 India

King Price 1986 China 33660 23773 176x30 10031 275 India
Ocean Hope 1996 Liberia 29513 19354 251x26 8005 293 Bangladesh
Fenelle 1986 Germany 22969 13567 15932 5456 - Bangladesh
Venuzs 1983 Panama 22403 13357  160x25 5467 265 Bangladesh
Blue Phoenix 1998 Greece 20427 13781  149x23 6347 - Bangladesh
Xiang Rui 1983 Antiqua&B 20377 15520 181x23 8193 290 Bangladesh
Login Rio 1595 Congo 19632 15509 169x 7583 - Turkey

Li Bai 1988 China 18144 13843 159x23 7453 - India
Platinum Emerald 1997 Thailand 12725 8392 141x20 4719 - India

Span Asia 1981 Malevives 11464 9754  146x22 6066 - Bangladesh
Lady Leen 1885 Panama 9373 3934 130x32 3483 - India
Camogli Glory 1982 Panama 3010 4373 100x17 3510 - Turkey
Kedung Mas 1983 Indonesia 6930 5524 119x19 3111 - Bangladesh
Tasnem/Med Star 1982 Grrece 6465 3909 106x16 2108 - India

11Sim 1577 N-Korea 1964 1592 72x13 - - China
Kapetan Christos 1957 Greece 1143 492 72x10 - - Turkey

Virtual study of “Mirva” , built 1986, 106 x 16 m, DWT 5414, GT 3951

"Platinum Emerald”, built 1997, 141 x 20 m DWT 12725, GT 8892,

© Mick Prendergast
MarineTraffic.com


http://www.marinetraffic.com/fi/photos/of/ships/shipid:734254/ship_name:PLATINUM EMERALD#434951

”Span Asia” built 1981, 146 x22 m, DWT 11464, GT 9754,

©@Mike Baylon
MarineTraffic.com

“Fenelle” built 1986, 159 x 23 m, DWT 22969, GT 13567

© Henk Jungerius
MarineTraffic.com

© Jan Daniels
MarineTraffic.com
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http://www.marinetraffic.com/en/photos/of/ships/shipid:676859/ship_name:SPAN ASIA 17#1993560
http://www.marinetraffic.com/en/photos/of/ships/shipid:758655/ship_name:FENELLA#1404421
http://www.marinetraffic.com/en/photos/of/ships/shipid:754031/ship_name:ALBA#274001
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ANNEX 3

BACHELOR'S THESIS | ABSTRACT

TURKU UNIVERSITY OF APPLIED SCIENCES
Energy and environmental engineering

2017

Veera Hatulainen

END OF LIFE SHIPS AND DEMOLITION WASTE

Ship demolition is a global environmental problem. Ships are broken down and recycled in South Asian
yards where the regulations for worker safety and environmental protection are low. To address the issue,
the Hong Kong International Convention for the Safe and Environmentally Sound Recycling of Ships was
developed in 2009.

The Hong Kong convention takes notice on worker safety and environment on ship recycling facility but
leaves the downstream waste uncontrolled. This is issue has been taken into notice by the European Union
and is now being addressed by the Ship Recycling Regulation.

This thesis focuses on the waste streams of ship recycling. It studies the waste regulations of the European
Union and the government of Finland and applies those regulations into ship recycling waste. Fractions
generated in the demolition process are evaluated within waste hierarchy and given recommendations to
handle them in comply with it. The study also surveys the responsibilities of different operators in ship
recycling.

The study is made as an applied research. The main sources of the thesis are environmental regulations of
the European Union and Finland and guidelines given by maritime and environmental organizations. It is a
part of “Ship Recycling in Finland” project that was made in cooperation of Turku Repair Yard Itd, Delete
Oy, Hans Langh Oy and Meriaura Oy.

The waste generated in the demolition process is mostly metal scrap that can be recycled in the metal
industry. Reusable parts of ship should be overhauled and resold to use. Proper waste treatment is
especially important with hazardous waste such as polychlorinated biphenyls and asbestos. At southern
Asia, it is common to burn the generated waste of ship recycling yards in the site. The burning of waste in
low temperatures without filters generates a lot of carcinogenic air pollutants.

In conclusion, treatment of downstream waste within European Union or Finland would reduce the amount
of pollutants generated. Ship owners and repair yards could also start making new kind of contracts that
would include both the repairs of the ship through its lifespan and the recycling of it. The collaboration
could possibly lengthen the lifespan of ships.



