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Air pollution - Introduction

o What are we talking about?

Sulphur dioxide (S02), particulate matter (PM), nitrogen
(NOx) from shipping
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Air pollution - Introduction

e Why do we care about emissions from ships?
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Air pollution - Introduction

e Why do we care about emissions from ships?

- Ship emissions affect human health and cause acidification and
eutrophication:

Acifidication Eutrophication
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Air pollution - Introduction

e Why do we care about emissions from ships?

- Proximity of emissions: 90% of ship emissions in the North Sea occur within 90
km of the shore
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Air pollution - Introduction

e Why do we care about emissions from ships?

- Emissions of SO2 (and Nox) from maritime transport are expected
to exceed total emissions of these pollutants from all land-
based sources in the EU by 2020;

SO, projections
land v shipping
(without revised Annex VI)
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Air pollution - Introduction

e Why do we care about emissions from ships?

- Emissions from ships are transported over considerable distances,
affecting also inland air quality far beyond coastal areas;
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Air pollution - Introduction
e Why do we care about emissions from ships?
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€y t0Cygases

- Fuel quality: intensity and
emission factors

- NB: Sulphur content in the
EU for cars is 0,001%
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1. Internatlonal applicable requirements:
Marpol Convention Annex VI 2

General:

e Adopted in 1997

e Seeks to minimize airborne emissions from
ships exhaust gases including shipboard incineration (SOx, y .|
NOx, ODS, VOC, EEDI)

e Annex VI entered into force on 19/05/2005.

¢ A revised Annex VI with tighter emissions limits was adopted
in Oct. 2008 and entered into force on 1 July 2010.

e Objective of new Annex VI requirements is to minimize the
environmental and health risks of air pollution from ships.

e 72 of IMO’s 170 MS have ratified Annex VI

e 24 EU MS ratified (+ Turkey, Montenegro)
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2. International applicable requirements:
Marpol Convention Annex VI

European Maritime Safety A gency

Application of Marpol Annex VI:

eIn general, applies to all ships of 400 GT and i
above, and to all fixed and floating drilling rigs BRI ANNEX I
and other platforms. -
eSets limits on SOx and NOx emissions (through
the mandatory NOx technical code) from ships
exhausts

eProhibits deliberate emissions of ODS (including
halons and CFCs) and new installations containing
ODsS.

eProhibits the incineration on board ships of certain
products such as contaminated packaging materials
and PCBs.
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2. International applicable requirements:
Marpol Convention Annex VI

Marpol Annex VI and sulphur

eThe new global sulphur in fuel cap from 1/1/2012 is 3.50% and
reduced progressively to 0.50 %, effective from 1 January 2020 (or
2025 - depending on a IMO review of fuel availability: MEPC 66
established a Correspondence Group to look into the methodology .|
for assessing availability)

eRevised Annex VI also introduced ‘emission control areas’
(ECASs)

oeThe limits of sulphur in fuel applicable in ECAs for SOx and
particulate matter were reduced to 1.00% from 1 July 2010 +
being further reduced to 0.10 %, effective from 1 January 2015.

eAlternatively, ships must fit an exhaust gas cleaning system or use
any other technological method to limit SOx emissions.
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2. International applicable requirements:
Marpol Convention Annex VI

Marpol Annex VI and sulphur

eCurrently there are 2 IMO Annex VI ECAs in Europe: the Baltic
(2006) and North Sea ECA (including the Channel - 2007)

oECAs are designated by IMO following a proposal of the involved
countries and through an amendment of Marpol Annex VI.

Global |

$Ox ECA

2000 2005 2010 2015 2020
Year
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2. International applicable requirements:
Marpol Convention Annex VI

Marpol Annex VI and sulphur
eAdditional ECA’s in the future???

New ECA?

M existing
0 Possible future ECA
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2. International applicable requirements:
Marpol Convention Annex VI
Future SECA’s??

European Marei®timie Safety A g ein €Yy

Air pollution from shipping traffic 'mnm’s ZAMAN

passing through istanbul had -_————————
increased 10,000-fold in Air pollution from ships rings alarm

comparison to vehicular pollution. bells for Istanbul -

Around 10,000 oil tankers travel US, EU slap new sanctions
s T
the Sea of Marmara each year. S

“A large oil tanker’s capacity to
contaminate the air is as high as
that of approximately 40,000 to
45,000 vehicles.”
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2. International applicable requirements:
Marpol Convention Annex VI

Obligations for Parties to the Annex VI related to air pollution:

e Reg. 18: Promote the availability of compliant fuel oil and inform IMO
of the availability in its ports and terminals

e Reg. 17: Ensure provision of adequate reception facilities fcm
(equipment containing) ODS and exhaust gas cleaning residues from
cleaning system (e.g. scrubber sludge)

e Reg. 5 + 6: Issue survey, certificate (Int. Air Pollution Prevention
Certification - IAPPC) for ships of 400 GT complying with engine and
emission requirements.

e Reg. 10: Port state control on operational requirements (essential
procedures relating to prevention of air pollution from ships), on-board
bunker delivery notes + representative sample of the fuel oil (fuel
sampling)
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2. International applicable requirements:
Marpol Convention Annex VI

Port State Control scope:

Defined by MARPOL and IMO guideline for inspection
PSC Instruction for Paris MOU States

Referenced in PSC Directive for EU States

Any detail of inspection is driven by the need for CLEAR
GROUNDS

No

Path

Title

RESOLUTIONSs / A

Res.A.1052(27) : PROCEDURES FOR PORT STATE CONTROL, 2011

RESOLUTIONS / I

Res.MEPC.181(59) : 2009 GUIDELINES FOR PORT STATE CONTROL UNDER THE REVISED MARPOL ANNEX VI

Consolidated Editi

Appendix 18 : List of instruments relevant to port State control procedures

alw |

MARPOL 2011 Am

Reg. 10 : Port State Control on Operational Reguirements
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Paris MoU Marpol Annex VI deficiencies

Item Code Label
14601 Technical files and if applicable, monitoring manual
14602 Record book of engine parameters
14603 Approval for exhaust gas cleaning system
14604 Bunker delivery notes
14605 Type approval certificate of incinerator m
14606 Diesel engine relating to air pollution control
14607 Quality of fuel oil
14608 Incinerator incl. operations and operating manual
14609 Volatile organic compounds in tankers
14610 Operational procedures for engines or equipment
14611 Ozone-depleting substances
14612 Other MARPOL Annex VI
14613 Approved method
14614 Sulphur oxides
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Marpol Annex VI deficiencies
01/01/2013 to 08/04/2014
PSCin EU region
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Count af Deficiency 1D
Marpol Annex VI deficiencies
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Home Current detentions Preventions of operation Refusal of access | Inspections | Calculators Company Performance

® port state Cantrol

O RO-RO Ferries And High Speed Passenger Craft
(Ropax)

Inspections

IMO Number Classification Society Type of inspection
AL AL

Name RO performing statutory wark Port state
AL

Flag 1SM company number Port of inspaction

Egypt

Type Period Result

AL C [ T | [ patention

Gross Tonnage [ prevention of operation

To. Inspection regime

[ Refusal of access (8an)

Number of deficiencies

Duration of detention
AL ~

vateot |
Details 8318116 AL HUSSEIN = Ro-R: 29 18/03/2014 vere datailed France - Marsaille 8 Detanti
ot Inspecton o
- = ron 7 |irowzosa|  Moredmaied | rence - werstie |, ostens
= Egypt < inspection (ePM)
= More detailed
EREH | sicezzs | maensk s 16 [asozr20m Cronus- timassel | ©
= More detailed
oore sumely | m|zoron/zons E——— .
B | s | worsumse = Sl carier 16 |20/01/2012 | Expanded inspecion | Romaria - Constarts |
Egypt
= More detailed
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2. EU research project also covering Safemed
beneficiaries

S

Objective: -
L. e EMEP SITE Measurements on the COSTA FORTUNA can
Obtalnlng more complement the observations in 'Southern'Europe and

d t b t ai North Africa. Cruisesiare repeated ®very week or two
Cliziclelo ISy — WEST- MED weeks. 4= o 7 g

pollution at sea.

— EAST-MED

Defining the range : e G ot November 2005
o ] i X - April 2006
of the pollution November 2005 A 10 tnan

2 cruises

Main focus on PM
and ozone

April - October 2006

29 cruises
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2. EU research project also covering Safemed
beneficiaries

JRC monitoring station at
the top front of’ Costa
Pacifica’.

e It has been calculated that 54% of the total sulphate aerosol column burden over the
Mediterranean in summer originates from ship emissions (Marmer and Langmann,
2005).

e An intense ship traffic, is found along a route from the Strait of Gibraltar to the Suez
Channel. The measurements show elevated levels of air pollutants in the vicinity of
this route

e Emissions measurements in EU ports show an improvement following the 0,1%
sulphur at berth requirement

For more info: http://ccaqu.jrc.ec.europa.eu/costa.php

12
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3. EU policy on ship emissions

2005 Thematic Strategy on Air Pollution: Maritime
Air pollutant emissions of SO2 and NOx from ships are a SEateay
serious concern, as they are expected to exceed those of all 20092018

land-based sources in the EU by 2020. Further action is
therefore needed to improve human health and the
environment.

EU Maritime Transport Strategy 2009-2018:

Strategic goals and recommendations B
European Commission, EU Member States and EU maritime for the EU’s maritime transport
industry should work together towards the long term objective PAIIBN 2018

of ‘zero-waste, zero-emission’ maritime transport

EU 2011 White Paper:
The environmental record of shipping can and must be
improved by both technology and better fuels and
operations.

<5

Cle,

MR EOR AL

= y\
< /" EUROPEAN

kO MOBILITY WEEK

Green Week 2013 - N ‘ o
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3. EU policy on ship emissions

New initiatives on improving air quality in the EU are being debated:

=Commission’s Clean Air Policy Package (incl. amending proposal for
the National Emission Ceilings (NEC) Directive: mainly NOx, PM):

o Major health and environment impacts will remain; projections

show:
e 340.000 premature deaths per year due to PM2.5 and ozonem
e 55% of EU ecosystems will be affected by eutrophication.

o No direct measures for shipping; flexibility left to Member States
to achieve emission reductions in most cost-efficient sectors

13
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Air quality problems remain
Premature Restricted Forest area Lake area Ecosystem Matura 2000
deaths due to | activity days exceeding exceeding area exceeding areas
PM and ozone due to PM acidification acidification eutrophication exceeding
limits limits limits eutrophication
limits
( 405,000) (559 MilliorD 9% 25% 62% 71%
P10 NO2 o3 PM10 NO2 03 population
compliance compliance attainment population population exposed above
exposed above | exposed above the target
the limit value | the limit value value
( 68% 3 ( 76% ) 65% Q 40% ) 6-12% 35%
AirQuality Standards PM10 PM2.5 MNO2Z 03
EU 40 Q 25 ) 40 120
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3. EU policy on ship emissions

Regardless the existing EU policy
documents, the EU has to cooperate l
globally:

“In maritime, there is a need for a global
level playing field. The EU should strive -
in cooperation with IMO - for the universal
application and enforcement of high
standards of safety, security,
environmental protection and working
conditions, and for eliminating piracy.”

VP COM Kallas IMO SG Sekimizu

(2011, EU Transport White Paper)

* SECAs have been designated by IMO and
Marpol Annex VI was amended consequently.
Still to be seen if the recent MEPC decisions
regarding NECAs may affect EU policies...

M
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4. EU applicable requirements: the Sulphur Directive
The EU Sulphur Directive

» Sulphur content in heavy fuels and gas oil, including marine gas oil, in
the EU already regulated since early 2000: Directive 1999/32/EC

» Amended by:
= Directive 2005/33/EC
= Directive 2012/33/EU

» Main objective of the revisions was bringing
EU legislation in line with the Marpol
revisions (1997 Annex VI protocol and 2008
changes)

» EU Directives need to be transposed in the
national legal framework of each Member
State and enforced correctly by national auth. 7

> In case of non-compliance by a Member State '
the European Commission can bring the
matter to the European Court of Justice.

European Court of Justice (Luxembourg)

15
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4. EU applicable requirements: the Sulphur Directive
Stricter EU requirements: Revised Sulphur Directive(2012/33/EU)
= Justification for more stringent requirements in the EU:

European Commission Legislative Impact Assessment (for EU 27):

= reducing the annual 50.000 premature deaths caused by burning high
sulfur marine fuels

= € 15 to 34 billion of annual health benefits

= € 2.6 to 11 billion of costs for shipping industry to adapt

= Health benefits outweigh the costs for the shipping sector as a whole.

However, for an individual ship owner, costs of compliance with
new sulphur requirements can amount to millions of Euros per year

V-
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4. EU applicable requirements: the Sulphur Directive
Directive 2005/33

» Focused more specifically on sulphur emissions from shipping.

> Introduced SECAs in EU legislation (incl. 1,5% of sulphur content)

> It also introduced:

= 0,1% sulphur in fuel requirement for ships at
berth in EU ports

= 1,5% sulphur in fuel requirement for ALL
passenger ships in EU waters

= Reference to alternative emission abatement
technologies for ships

= More focus on credible implementation by ships
through effective sampling and dissuasive penalties

= Coordination  with  enforcement based on
international maritime law (Port State Control)

= EMSA to assist in monitoring the implementation
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4. EU applicable requirements: the Sulphur Directive
2012 revision of the EU Sulphur Directive

European Marei®timie Safety A g ein €Yy

Directive 2012/33/EC (amending Directive 1999/32/EC) of Nov. 2012:
= Transposition by EU Member States needs to be done by 18 June 2014

= Brings sulphur limits in line with MARPOL Annex VI 2008 amendments
1.00% until December 2014 and 0.10% as from January 2015 for SECAs
3.5% as of June 2014 and 0,5% as of January 2020

= 0,1% sulphur content for ships at berth and 1.5% for passenger ships
maintained

= MARPOL Annex VI non-availability assessment and possible
postponement of 2020 limits were NOT included in the revised Directive:
So 0,5% in all EU waters as of 2020!

= MS should endeavour to ensure the availability of
comply with the Directive

= Commission shall consider the potential for reducing
air pollution as part of its general air quality policy N .

M5
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4. EU applicable requirements: the Sulphur Directive

EU Sulphur limits

Global standard u

2
SECA standard Passenger ships
1 I

Ships at berth
T

Sulphur Content (%)
n
(8]
Il

Il

1
o 2005 2010 2015 2020 2025
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4. EU applicable requirements: the Sulphur Directive

e Possible landscape after 2020?

V-
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4. EU applicable requirements: the Sulphur Directive

Directive 2012/33/EC - Obligations for EU Member States:

This shall apply to all vessels of all flags, also coming from outside the EU,
except:

-fuels used by warships and other vessels on military service.

-fuels in a vessel necessary for securing the safety of the ship or saving
life at sea

-Use of fuels in a ship that is damaged, provided it will be repaired

Article 3a - Maximum sulphur content in marine fuel

eMember States shall ensure that marine fuels are NOT used within their
territory if their sulphur content exceeds 3,5% by mass, EXCEPT for fuels
supplied to ships using emission abatement methods.

Art. 4b — Maximum sulphur content in gas oil

eMember States shall ensure that marine gas oils are NOT used within
their territory if their sulphur content exceeds 0,10% by mass.

18
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4. EU applicable requirements: the Sulphur Directive

Directive 2012/33/EC - Obligations for EU Member States:

Article 4a
eMember States shall take all necessary measures to ensure that
marine fuels are NOT used in the areas of their territorial seas, exclusive
economic zones and pollution control zones if the sulphur content of
those fuels by mass exceeds:

- 3,50% by mass as from 18 June 2014

- 0,50% as from 1 January 2020

- 1,50% for passenger ships operating on regular services to or
from any Union port until 1 January 2020

eMember States shall require the correct completion of ships’ logbooks,
including fuel-changeover operations

V-
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4. EU applicable requirements: the Sulphur Directive
Directive 2012/33/EC - Obligations for EU Member States:

Article 4b — maximum sulphur content of marine fuels used by
ships at berth in EU ports

*MS shall take all necessary measures to ensure that ships at berth in
Union ports do not use marine fuels with a sulphur content exceeding
0,1% by mass for ships at berth:

*As soon as possible after arrival at berth
eDoes not apply:
- less than 2 hours at berth
(according published timetables)
- when using of shore-side electricity

eSee also Commission Recommendation on safe implementation of use of
low sulphur fuel by ships at berth (21/12/2009)

19
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4. EU applicable requirements: the Sulphur Directive

Directive 2012/33/EC - Obligations for EU Member States:

Availability — Art. 4a (5b)

oIf a ship is found by a Member State not to be in compliance, the MS is
entitled to require the ship to:

-present a record of actions taken to attempt to achieve compliance m
-Provide evidence that it attempted to purchase marine fuel which
complies with the Directive in accordance with its voyage plan, that
attempts were made to locate alternative sources, but despite best
efforts no marine fuel which complies could be obtained.

oA ship does not have to deviate from its intended
voyage or delay the voyage to achieve compliance.

2 oA ship shall notify its flag State, and the competent
authority of the relevant port of destination when it
~cannot purchase compliant marine fuel

Merssa

/
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4. EU applicable requirements: the Sulphur Directive

Member States shall also Art. 4a(6) (following Reg. 18 of Marpol):

Maintain a register of local suppliers

Ensure that sulphur content of all marine fuels
sold in their territory is documented by the
supplier on a bunker delivery note, accompanied
by a sealed sample

Take action against marine fuel suppliers that
have been found to deliver fuel that does not
comply with the specification stated on the
bunker delivery note.




-+ Normally combined with MARPOL Annex VI enforcement
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4. EU applicable requirements: the Sulphur Directive
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Directive 2012/33/EC - Obligations for EU Member States:
Article 4c - emission abatement methods

*MS shall allow the use of emission abatement methods by ships flying all
flags in their ports, territorial seas, EEZ and pollution control zones, as an
alternative to using marine fuels (LNG as fuel, scrubber,...)

Article 4f - financial measures

*MS may adopt financial measures in favour of operators
affected by this Directive where such financial measures
are in accordance with State Aid rules applicable and to
be adopted in this area. (only Finland for the time being)

M

4. EU applicable requirements: the Sulphur Directive
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Directive 2012/33/EC - Obligations for EU Member States:

Art. 6:
e Member States shall take all necessary measures to check by sampling
that the sulphur content of fuels used is in compliance with the
Directive.

+ Sampling shall be carried out periodically with:
= sufficient frequency,
= in sufficient quantities, and,
= in such a way that samples are representative of
the fuel examined, and,
= of the fuel being used by ships while in relevant sea
areas, ports and inland waterways.

» Sample shall be analyzed without undue delay.

21
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4. EU applicable requirements: the Sulphur Directive
Directive 2012/33/EC - Obligations for EU Member States:

Art. 6(1a)
The following means of sampling, analysis and inspection of marine fuel

shall be used:
-Inspection of the ship’s log book and bunker \O
delivery notes

- And as appropriate, the following means of sampling ,
and analysis: —
+ while being delivered to ships in accordance with the IMO
sampling guidelines, or
+ Contained in tanks, where technically and economically
feasible, and in sealed in bunker samples on board ships.

-The reference method for determining the sulphur content is
ISO method 8754 (2003) or PrEN ISO 14596 (2007)

-In order to determine whether fuel delivered to and used on board
ships is compliant, the fuel verification procedure in Appendix VI
f M | d.
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4. EU applicable requirements: the Sulphur Directive
Directive 2012/33/EC - Obligations for EU Member States:

Sampling and analysis
= Experience shows a need for stronger monitoring and enforcement
regime to ensure proper implementation of the Directive:

» Commission can adopt implementing acts concerning (Art. 6(1B):
= Frequency of sampling
= The sampling methods
= The definition of a sample representative of the fuel
examine

22
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4. EU applicable requirements: the Sulphur
Directive
IFO: 1% MGO: 0,1% sulp
IFO380 IFO180 MDO MGO Forecast marine fuel price paths
35
Singapore 61250 A 633.00 A 895.50 A 905.50 A il
Roflerdam 50450 A 61750 A - 381.50 A i =
Houston 536.00 A  64550W - 966.50 A é 20 75: —— NG fuel B
3 ——HFO
Fujairzh 623504 67250W - 997.50 A g :: s
Los Angeles 59450%  G2500 4 - 99750 W .
Source: Bunkerworld - Monday 17 June 2013 0
Current price difference between 1% and 0,1% 21 205 200, 2025 200 2085
sulphur content: around 250 $ p/tonne Source: DNV
Development of alternative and ‘cheaper’
marine fuels is driven by:
+ 0,1 sulphur in marine fuel requirement

in EU SECA’s as of 1/1/2015 AND
+ Premium of distillates
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4. EU applicable requirements: the Sulphur Directive
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Directive 2012/33/EC - Obligations for EU Member States:

Reporting - Art. 7

eMember States are required to provide the Commission a report on
compliance with the Directive based on the results of the sampling, analysis
and inspections.

eThe Commission shall draw up a general report based on the results of the
Member States reports.

eExperience with the Directive showed that reporting by MS proved
insufficient for verification of compliance with the Directive due to the lack
of ‘harmonised and sufficiently precise provisions’ on the content and
the format of the MS’ s report:

» Commission may adopt implementing acts concerning the
information to be included in the report and format of the report

23
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5. European Sustainable Shipping Forum
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Q The European Commission published on 24.9.2013 a Decision on setting-up
the group of experts on maritime transport sustainability: The European
Sustainable Shipping Forum (ESSF).

O The ESSF will advance a cost-efficient and coherent implementation of
the provisions of the revised Sulphur Directive

QO The ESSF brings together Member States and maritime industry
stakeholders to jointly discuss challenges and solutions:

ESSF®Plenary@H0@Memberskl

Member@Btates? Organizations?

Observers:
Norway
Iceland

M

5. European Sustainable Shipping Forum

European Maritime S afety A gency

QSet-up for the period until 31/12/2015 (extension possible)

QInvolvement of EMSA is mentioned in Commission Decision, ToR of
the Plenary, and in the ToR of the 6 sub-groups:

1.LNG =

2.Scrubbers » EMSA acts as secretariat and provides
3. Implementation technical support

4. Financing

5. R&D » EMSA only acts as secretariat

6. Competitiveness
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5. European Sustainable Shipping Forum

Q The ESSF Plenary met in November 2013 for the first time and agreed on the
set-up of 6 sub-groups:

European Marei®timie Safety A g ein €Yy

1. Sub-group on LNG: create the framework conditions for the use of marine
LNG as ship fuel

2. Sub-group on scrubbers: create the framework conditions for the use of
scrubbing technology in shipping

3. Sub-group on financing: explore and evaluate all the available financingm
opportunities

4. Sub-group on R&D: coordinate research and development activities and
encourage innovation

5. Sub-group on Implementation issues of the Sulphur
Directive: provide guidance on the implementation of the
Sulphur Directive

6. Sub-group on Competitiveness: assess and increase the
competitiveness of EU Maritime transport

Q All sub-groups have met a 1st time
O Next meeting of the Plenary: 26 June 2014

V-
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5. European Sustainable Shipping Forum

O ESSF Calender:

PYVESVPITEIN 12/12/2013 11/12/2013 13/12/2013 15/01/2014 14/01/2014 25/02/2014

PIYOLyP I EI 12/03/2014 14/03/2014 13/03/2014 15/05/2014 12/05/2014 13/05/2014

- 02/07/2014  01/07/2014 03/07/2014 m

QAt the next Plenary, Member States and stakeholders should
endorse the outcomes of the identified work-packages in the sub-
groups:

+ Recommendations for Commission guidance;
« Recommendations for submissions to IMO;
» Draft contents of Implementing acts; and,
» Conclusions, statements and results of studies.
QAll information available on the Commission’s CIRCA website
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THANK YOU FOR YOUR ATTENTION,

roel.hoenders@emsa.europa.eu
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