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B Australian Government

Australian Maritime Safety Authority

Using exhaust gas cleaning systems
In Australian waters

Marine notice 2025/04

Supersedes Marine Notice 2022/12

Guidance for

e vessel owners
e operators
e masters.

Purpose

This marine notice provides guidance on using an exhaust gas cleaning system (EGCS) to support
compliance with the sulphur limit of 0.50 mass per cent concentration (m/m) in fuel oil.

The sulphur limit is required by the International Convention for the Prevention of Pollution from
Ships (MARPOL) Annex VI and Australia’s domestic law.

General guidance only

This notice should be read in conjunction with MARPOL Annex VI and associated guidelines, relevant
Acts, and Marine Orders. It does not constitute legal advice and is not a substitute for independent
professional advice.

Use and operational standards

You may use an EGCS as an alternative way to comply with the low sulphur fuel requirements under
MARPOL Annex VI.

In Australia, this is allowed under section 26FEGA of the Protection of the Sea (Prevention of Pollution
from Ships) Act 1983.

To comply, your EGCS must currently be:

e approved by the vessel's flag State Administration, or a Recognised Organisation appointed by the
flag State

o operated in accordance with International Maritime Organization (IMO) requirements, including
the 2021 Guidelines for Exhaust Gas Cleaning Systems (resolution MEPC.340(77)). (IMO

Guidelines).



https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Air%20pollution/MEPC.340%2877%29.pdf

Discharge water standards

All EGCS types (open-loop, closed-loop, hybrid) operated in Australian waters are subject to the same
discharge water standards.

You may release discharge water from EGCS in Australian waters. All discharges must meet the
discharge water quality criteria in the IMO Guidelines, and as amended from time to time.

This includes discharges in waters within:
o Australia’s Particularly Sensitive Sea Area (PSSA)
e areas within the MARPOL ‘nearest land’ boundary, including the Great Barrier Reef Marine Park.

Some port authorities may encourage vessels not to release discharge water within port limits. You
should contact the specific port Authority prior to discharge.

Sludge and residue disposal

EGCS sludge and residues must be disposed of at port reception facilities. They:
e must not be discharged at sea

e must not be incinerated onboard.

Operational requirements

When operating an EGCS, you must ensure:
e crew members are familiar with correct operation of EGCS
e the system is kept in good working order and maintenance is up to date
e monitoring devices are fully functional
e records are available for inspection, including:
- EGCS approval documents
- operational and maintenance records for the EGCS.

Records must be kept onboard the vessel and provided on request of a Port State Control Officer
(PSCO).

EGCS malfunctions

If your EGCS malfunctions?, you must take immediate action and may need to report it.

Step 1: try to fix the malfunction

Identify and fix the issue as soon as possible.

If it's a one-off malfunction and you can fix it within one hour, you don't need to report it.

Step 2: switch to compliant fuel oil and report the malfunction

If the EGCS malfunction lasts more than one hour or happens repeatedly, you must:
e change over to compliant fuel oil




e report the malfunction to:

- the vessel's flag State Administration

- the Competent Authority of the port State of the vessel's destination.
Your report should explain the steps you are taking to address the issue.

Step 3: if you don’t have enough compliant fuel oil
If the vessel doesn’t have sufficient compliant fuel oil to reach the port of destination, you must:
e include this in your report

o outline the vessel's proposed course of action for agreement by the flag State Administration and
Competent Authority for their agreement, which might include:

- bunkering compliant fuel oil at the next port, or
- carrying out repairs

e where this occurs on an Australian vessel or a foreign vessel within Australian waters, you must
email the report to reports@amsa.gov.au.

Non-compliance consequences

Any EGCS that does not comply with IMO Guidelines in any respect (including but not limited to the
discharge water quality criteria) may be prohibited from use in Australian waters.

Further information

e MARPOL Annex VI
e Protection of the Sea (Prevention of Pollution from Ships) Act 1983

e Marine Order 97 (Marine pollution prevention — air pollution).

Footnotes

' Refer to resolution MEPC.340(77) for further information.
2 Refer to resolution MEPC.1/Circ.883/Rev.1 for further information.



mailto:reports@amsa.gov.au
https://www.imo.org/en/OurWork/Environment/Pages/Index-of-MEPC-Resolutions-and-Guidelines-related-to-MARPOL-Annex-VI.aspx#1
https://www.legislation.gov.au/Details/C2020C00098
https://www.amsa.gov.au/about/regulations-and-standards/marine-order-97-marine-pollution-prevention-air-pollution
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ANNEX 1

RESOLUTION MEPC.340(77)
(adopted on 26 November 2021)

2021 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine pollution
from ships,

RECALLING ALSO that, at its fifty-eighth session, the Committee adopted, by
resolution MEPC.176(58), a revised MARPOL Annex VI which significantly strengthens the
emission limits for sulphur oxides (SOx),

NOTING that regulation 4 of MARPOL Annex VI allows the use of an alternative compliance
method at least as effective in terms of emission reductions as that required by the Annex,
including any of the standards set forth in regulation 14, taking into account guidelines
developed by the Organization,

RECALLING that, at its fifty-ninth session, the Committee adopted, by resolution MEPC.184(59),
the 2009 Guidelines for exhaust gas cleaning systems,

RECALLING ALSO that, at its sixty-eighth session, the Committee adopted, by
resolution MEPC.259(68), the 2015 Guidelines for exhaust gas cleaning systems (hereinafter
referred to as the "2015 EGCS Guidelines"),

RECOGNIZING the need to update the 2015 EGCS Guidelines,

HAVING CONSIDERED, at its seventy-seventh session, draft amendments to the 2015 EGCS
Guidelines, prepared by the Sub-Committee on Pollution Prevention and Response at its
seventh session,

1 ADOPTS the 2021 Guidelines for exhaust gas cleaning systems (hereinafter referred
to as the "2021 EGCS Guidelines"), as set out in the annex to the present resolution;

2 INVITES Administrations to implement the 2021 EGCS Guidelines and apply them to
exhaust gas cleaning systems installed on ships the keels of which are laid or which are at a
similar stage of construction on or after 1 June 2022; or exhaust gas cleaning systems installed
on ships the keels of which are laid or which are at a similar stage of construction before 1
June 2022 which have a contractual delivery date of EGCS to the ship on or after 1 June 2022
or, in the absence of a contractual delivery date, the actual delivery of the exhaust gas cleaning
system to the ship on or after 1 June 2022; or amendments, as those specified in
paragraphs 4.2.2.4 or 5.6.3 of the 2021 EGCS Guidelines, to existing exhaust gas cleaning
systems undertaken on or after 1 June 2022, when allowing the use of an exhaust gas cleaning
system in accordance with regulation 4 of MARPOL Annex VI;

3 REQUESTS Parties to MARPOL Annex VI and other Member Governments to bring
the 2021 EGCS Guidelines to the attention of shipowners, ship operators, shipbuilders, marine
diesel engine manufacturers and any other interested groups;

I\MEPC\77\MEPC 77-16.Add.1.docx
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4 INVITES Administrations to provide for discharge water data collection as described
in appendix 3 of these Guidelines, and to also apply that appendix when undertaking related
sampling from exhaust gas cleaning systems that have been approved in accordance with the
earlier versions of the EGCS Guidelines;

5 AGREES to keep these Guidelines under review in the light of experience gained with
their application; and

6 ALSO AGREES that these Guidelines supersede the 2015 EGCS Guidelines adopted
by resolution MEPC.259(68).

I\MEPC\77\MEPC 77-16.Add.1.docx
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ANNEX
2021 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS
1 INTRODUCTION

1.1 MARPOL Annex VI requires ships to use fuel oil with a sulphur content not exceeding
that stipulated in regulations 14.1 or 14.4. Regulation 4 allows, with the approval of the
Administration, the use of an alternative compliance method at least as effective in terms of
emission reductions as that required by the Annex, including the standards set forth in
regulation 14. The Administration of a Party should take into account any relevant Guidelines
developed by the Organization pertaining to alternatives provided for in regulation 4.

1.2 These Guidelines have been developed to allow for the testing, survey, certification,
and approval of Exhaust Gas Cleaning Systems (EGCSs) in accordance with regulation 4 of
MARPOL Annex VI.

1.3 Equivalency with the relevant requirements of regulation 14 of MARPOL Annex VI
should be demonstrated by using these Guidelines as a basis of compliance with the relevant
Emission Ratio limit value as given in table 1. Where the design or operation of an EGCS
requires controls in addition to those given in these Guidelines in order to meet the
requirements of regulation 4.4 of the above-mentioned Annex, they should be subject to
special consideration by the Administration and should be communicated to the Organization
when submitting the notification required by regulation 4.2 of MARPOL Annex VI.

Table 1: Fuel oil sulphur limits in regulations 14.1 and 14.4 and corresponding
Emission Ratio limit values

Fuel oil sulphur content Emission Ratio
(% m/m) SO2(ppm)/CO2(% V/v)
0.50 21.7
0.10 4.3

Note:  The use of the above Emission Ratio limit values is only applicable when using petroleum-derived distillate
or residual fuel oils. See appendix 2 for the assumptions and rationale which form the basis of the Emission
Ratio method.

1.4 These Guidelines are recommendatory in nature; however, Administrations are
invited to base the implementation of the relevant requirements of regulation 4 of
MARPOL Annex VI on them.

2 GENERAL
21 Purpose

211 The purpose of these Guidelines is to specify the criteria for the testing, survey,
certification and verification of EGCSs under regulation 4 of MARPOL Annex VI to ensure that
they provide in service, at any operating load point at which they are to operate, including
during transient operation, effective equivalence to the requirements of regulations 14.1
or 14.4 of MARPOL Annex VI, as applicable.

2.1.2  These Guidelines describe two schemes for approval of an EGCS: Scheme A (system
certification with in-service continuous operational parameter monitoring and periodic emission
checks) and Scheme B (continuous emission monitoring by means of an approved monitoring
system together with periodic operational parameter checks):

I\MEPC\77\MEPC 77-16.Add.1.docx
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A in Scheme A, the EGCS is subject to approval by the Administration and
should be as given in section 4 subject to performance tests, sea trials or
other similar physical tests that verify that the system in service will result in
the intended performance; and

2 in Scheme B, the exhaust gas monitoring system of the EGCS is subject to
approval by the Administration and should be as given in section 5. Approved
exhaust gas monitoring system should continuously indicate the Emission
Ratio while the EGCS is in operation, allowing verification against the
applicable limit.

2.1.3 Emission testing in relation to either Scheme A or Scheme B should be undertaken,
as appropriate, as given in section 6.

2.1.4 Data recording, retention and the preparation of reports using that data in relation to
either Scheme A or Scheme B should be, as appropriate, as given in section 7.

2.1.5 Details of the monitoring systems for exhaust emissions, operating parameters, inlet
water, washwater and discharge water in relation to either Scheme A or Scheme B should be
documented, as appropriate, as given in section 8.

2.1.6  For ships which are to use an EGCS in part or in total as an approved equivalent to
the requirements of regulations 14.1 and/or 14.4 of MARPOL Annex VI, there should be an
approved SOx Emissions Compliance Plan (SECP) as given in section 9.

2.1.7  Discharge water monitoring which is equally applicable to Scheme A and Scheme B
should be undertaken as given in section 10.

2.2 Application

2.21 These Guidelines apply to any EGCS as applied to fuel oil combustion unit(s),
excluding shipboard incinerators, installed on board a ship.

2.2.2  For the purpose of these Guidelines, the term "EGCS" should be generally, but not
exclusively (see 2.2.3), understood as "wet EGCS".

2.2.3 Inthe absence of specific guidelines for EGCSs which use technologies or operate in
modes that are not defined in 2.3, these Guidelines may also be applied as appropriate.

2.2.4  These Guidelines apply to:

A EGCSs installed on ships the keels of which are laid or which are at a similar
stage of construction on or after 1 June 2022; or

2 EGCSs installed on ships the keels of which are laid or which are at a similar
stage of construction before 1 June 2022 which have a contractual delivery
date of EGCS to the ship on or after 1 June 2022 or, in the absence of a
contractual delivery date, the actual delivery of the EGCS to the ship on or
after 1 June 2022; or

3 amendments as those specified in 4.2.2.4 or 5.6.3 to existing EGCSs
undertaken on or after 1 June 2022.

I\MEPC\77\MEPC 77-16.Add.1.docx
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2.3 Abbreviations, definitions and required documents

2.3.1

Abbreviations as given in table 2 and definitions as given in table 3 are applied in
these Guidelines.

Table 2: Abbreviations

CL Closed-Loop

CO2 Carbon dioxide

EGC Exhaust gas cleaning

EGCS Exhaust gas cleaning system

ETM-A EGCS — Technical Manual for Scheme A

ETM-B EGCS — Technical Manual for Scheme B

MCR Maximum Continuous Rating

SECP SOx Emissions Compliance Plan

SECC SOx Emissions Compliance Certificate

SO, Sulphur dioxide

SOx Sulphur oxides

oL Open-Loop

OMM Onboard Monitoring Manual

PAH Polycyclic Aromatic Hydrocarbons

PAHphe Polycyclic Aromatic Hydrocarbons as phenanthrene equivalents
(see table 3)

uTC Universal Time Coordinated

Table 3: Definitions

12-hour period

A period of 12 consecutive hours determined on a rolling basis with new
12-hour periods beginning past each hour of EGCS operation.

Bleed-off water

An amount of aqueous solution removed from the washwater of an
EGCS operating in closed-loop mode to keep its required operating
properties and efficiency.

Certified Value The Emission Ratio specified by the manufacturer that the EGCS is
certified as meeting when operating on a continuous basis on the
manufacturer-specified maximum fuel sulphur content and within the
specified operational parameters. Applicable to Scheme A only.

Closed-loop EGCS operating mode in which the washwater is passed several times

mode through the EGC unit.

I\MEPC\77\MEPC 77-16.Add.1.docx
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In order for the washwater to keep its required operating properties and
efficiency, its pH usually has to be adjusted, e.g. by adding chemicals
such as NaOH. In addition, a small amount of washwater is bled,
periodically or continuously, from the system. This bleed-off water, unless
meeting discharge water criteria, needs to be treated to meet discharge
water criteria, or is regarded as EGCS residue.

Continuous
monitoring

Process and technology used for evaluation of EGCS compliance through
representative measurement, at a specified frequency, for selected
parameters.

Discharge water

Any water from an EGCS to be discharged overboard.

EGC unit

Device within which exhaust gas and cleaning medium are mixed. An
EGC unit may have a single or multiple fuel oil combustion unit(s)
connected to it.

EGCS Electronic
Data Recording,
or Electronic

Logging System

Automatic record of the EGCS in service operating parameters. The
record of parameters does not involve any user input.

EGCS Record
Book (or
Electronic
Record Book)

A user-input record of the EGCS, component adjustments, corrective and
planned maintenance and service records as appropriate. It can have an
electronic format.

EGCS residue

Material removed from the washwater or the bleed-off water by a
treatment system or discharge water that does not meet the discharge
criterion, or other residue material removed from the EGCS.

Emission Ratio

SO; expressed in ppm/CO2 expressed in % Vi/v.

Exhaust Gas
Cleaning System
(EGCS)

A system that includes one or more EGC units and which is based on
technology that uses a wet cleaning medium for the reduction of SOx from
an exhaust gas stream from installed fuel oil combustion unit(s), operating
in either open-loop or closed-loop mode. A hybrid EGCS can operate in
both open-loop mode and closed-loop mode. Several EGC units may
utilize a common uptake system with a single exhaust gas monitoring
system. Several EGC units may utilize a common washwater, water
supply, treatment and/or overboard system and discharge water
monitoring equipment.

Extractive
sampling system

System which extracts a sample flow from the exhaust gas stream and
transfers it by heated lines to the measurement instrument.

Fuel oil
combustion unit

Any engine, boiler, gas turbine, or other fuel oil fired equipment, excluding
shipboard incinerators.

Inlet water

Water entering the ship as a cleaning medium for an EGC unit.

In situ

Measuring directly within an exhaust gas stream.

I\MEPC\77\MEPC 77-16.Add.1.docx
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Load range Interval ranging from minimum practicable to maximum rated power of
diesel engine or maximum steaming rate of the boiler.

Open-loop mode | EGCS operating mode in which the washwater, typically seawater, is
passed through the EGC unit only once before it is being discharged
overboard as discharge water.

Phenanthrene It corresponds to the signal produced by a PAH monitor with excitation
equivalent wavelengths between 244 nm and 264 nm (254+10 nm) and detection
wavelengths between 310 nm and 410 nm (360+50 nm) calibrated
against a known set of phenanthrene concentrations within the expected
measurement range when exposed to EGCS discharge water containing
a range of different PAH species.

Washwater Cleaning medium brought into contact with the exhaust gas stream for the
reduction of SOx.

Wet EGCS EGCS using liquid cleaning medium.

2.3.2 Relevant documents for EGCSs approved in accordance with Scheme A and
Scheme B are listed in table 4.

Table 4: Relevant documents for Scheme A and Scheme B

Document Scheme A Scheme B
SECP X X
SECC X
ETM Scheme A X
ETM Scheme B X
OMM X X
EGCS Record Book or X X
Electronic Record Book
3 SAFETY NOTE
3.1 Due attention is to be given to the safety implications related to the handling and

proximity of exhaust gases, the measurement equipment and the storage and use of
pressurized containers of pure and calibration gases. Sampling positions and permanent access
platforms should be such that this monitoring may be performed safely. For positioning the
EGCS discharge water outlet, due consideration should be given to the locations of the existing
seawater inlets. In all operating conditions the design of the EGCS should take into consideration
the necessary balance between low pH water discharge and the anti-corrosive resistance of the
surfaces in contact with that discharge stream. To avoid premature failure of sea chests,
discharge pipework and hull penetration finishes, due care should be taken in the preparation
of surfaces and the correct selection and application of protective coatings to withstand the
corrosive effects of low pH discharge water.

3.2 In cases where exhaust gas duct bypass lines are arranged on board, appropriate
measures should be taken to prevent leakage of exhaust gases from the damper to bypass
lines.

I\MEPC\77\MEPC 77-16.Add.1.docx
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4 SCHEME A - EGCS APPROVAL, SURVEY AND CERTIFICATION USING
PARAMETER AND EMISSION CHECKS

4.1 Approval of EGCSs
4.1.1  General

Options under Scheme A of these Guidelines provide for:

A individual EGCS approval;
2 serially manufactured systems; and
3 production range approval.

4.1.2 Individual EGCS approval

4.1.2.1 An EGCS should be certified as capable of meeting the Emission Ratio value, the
Certified Value, specified by the manufacturer (e.g. the Emission Ratio value the system is
capable of achieving on a continuous basis) with fuel oils of the manufacturer's specified
maximum % m/m sulphur content and for the range of operating parameters, as listed
in 4.2.2.1.2, for which they are to be approved. The Certified Value should at least be suitable
for ship operations under requirements given by MARPOL Annex VI regulations 14.1
and/or 14.4.

4.1.2.2 Where testing is not to be undertaken with fuel oils of the manufacturer's specified
maximum % m/m sulphur content, the use of two test fuels with a lower % m/m sulphur content
is allowed. The two fuels selected should have a difference in % m/m sulphur content sufficient
to demonstrate the operational behaviour of the EGCS and to demonstrate that the Certified
Value can be met if the EGCS were to be operated with a fuel of the manufacturer's specified
maximum % m/m sulphur content. In such cases a minimum of two tests, in accordance with
subsection 4.3 as appropriate, should be performed. These tests need not be sequential and
could be undertaken on two different, but identical, EGCSs.

4.1.2.3 The maximum and, if applicable, minimum exhaust gas mass flow rate of the system
should be stated. The effect of variation of the other parameters defined in 4.2.2.1.2 should be
justified by the equipment manufacturer. The effect of variations in these factors should be
assessed by testing or otherwise as appropriate. No variation in these factors, or combination
of variations in these factors, should be such that the emission value of the EGCS would be in
excess of the Certified Value.

4.1.2.4 Data obtained in accordance with this section should be submitted to the
Administration for approval together with the ETM-A.

4.1.3  Serially manufactured systems

4.1.3.1 Inthe case of nominally similar EGCSs of the same mass flow ratings as that certified
under 4.1.2, and to avoid the testing of each EGCS, the Administration, based on a submission
of the equipment manufacturer, should take the necessary measures to verify that adequate
arrangements have been made to ensure effective control of the conformity of production
arrangement. The certification of each EGCS under this arrangement should be subject to such
surveys that the Administration should consider necessary as to assure that each EGCS has
an Emission Ratio value of not more than the Certified Value when operated in accordance
with the parameters defined in 4.2.2.1.2.

I\MEPC\77\MEPC 77-16.Add.1.docx
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4.1.4 Product range approval

4.1.4.1 In the case of an EGCS of the same design, but of different maximum exhaust gas
mass flow capacities, the Administration may accept, in lieu of tests on an EGCS of all
capacities in accordance with 4.1.2, tests of EGCSs of three different capacities provided that
the three tests are performed at intervals including the highest, lowest and one intermediate
capacity rating within the range.

4.1.4.2 Where there are significant differences in the design of EGCSs of different capacities,
this procedure should not be applied unless it can be shown, to the satisfaction of the
Administration, that in practice those differences do not materially alter the performance
between the various EGCS types.

4.1.4.3 For EGCSs of different capacities, the sensitivity to variations in the type of
combustion machinery to which they are fitted should be detailed together with sensitivity to
the variations in the parameters listed in 4.2.2.1.2. This should be on the basis of testing, or
other data as appropriate.

4.1.4.4 The effect of changes of EGCS capacity on washwater and discharge water
characteristics should be detailed.

4.1.4.5 All supporting data obtained in accordance with this section, together with the ETM-A
for each system, should be submitted to the Administration for approval.

4.2 Survey and certification
4.2.1 Procedures for the certification of an EGCS

4.2.1.1 In order to meet the criterion of subsection 4.1 either prior to, or after installation on
board, each EGCS should be certified as meeting the Certified Value specified by the
manufacturer (e.g. the Emission Ratio the system is capable of achieving on a continuous
basis) under the operating conditions and restrictions as given by the EGCS Technical Manual
(ETM-A) as approved by the Administration.

4.2.1.2 Determination of the Certified Value should take into account the provisions of these
Guidelines.

4.2.1.3 Each EGCS meeting the criterion of 4.2.1.1 should be issued an SECC by the
Administration. The form of the SECC is given in appendix 1.

4.2.1.4 Application for an SECC should be made by the EGCS manufacturer, shipowner or
other party.

4.2.1.5 Any subsequent EGCS of the same design and rating as that certified under 4.2.1.1
may be issued with an SECC by the Administration without the need for testing taking into
account 4.2.1.1 subject to 4.1.3 of these Guidelines.

4.2.1.6 EGCSs of the same design, but with ratings different from that certified under 4.2.1.1
may be accepted by the Administration subject to 4.1.4 of these Guidelines.

4.2.1.7 EGCSs which treat only part of the exhaust gas flow of the uptake in which they are
fitted should be subject to special consideration by the Administration to ensure that under all
defined operating conditions the overall Emission Ratio value of the exhaust gas downstream
of the system is no more than the Certified Value.

I\MEPC\77\MEPC 77-16.Add.1.docx
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4.2.2 EGCS Technical Manual "Scheme A" (ETM-A)

4.2.21 Each EGCS should be supplied with an ETM-A provided by the manufacturer.
This ETM-A should, as a minimum, contain the following information:

A the identification of the system (manufacturer, model/type, serial number and
other details as necessary) including a description of the system and any
required ancillary systems. In case a system contains more than one EGC
unit, each EGC unit should be identified;

2 the operating limits, or range of operating values, for which the unit is
certified. These should, as a minimum, include:

A the maximum and, if applicable, minimum mass flow rate of
exhaust gas;

2 the maximum and, if applicable, minimum exhaust gas mass flow
rate capacity of the EGC unit;

3 the maximum fuel oil sulphur content the EGCS is certified for;
4 the Certified Value;
.5 the power, type and other relevant parameters of the fuel oil

combustion unit which the EGCS is to be connected to; for boilers
also the maximum air/fuel ratio at 100% load should be given; and
for diesel engines whether the engine is of 2 or 4-stroke cycle should
be indicated;

.6 the maximum and minimum washwater flow rate, inlet pressures
and minimum inlet water alkalinity (ISO 9963-1-2:1994);

4 the exhaust gas inlet temperature ranges and maximum and
minimum exhaust gas outlet temperature with the EGCS in
operation;

.8 the maximum exhaust gas differential pressure across the EGC unit

and the maximum exhaust gas inlet pressure;

9 the salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

.10 other factors concerning the design and operation of the EGCS
relevant to achieving a maximum Emission Ratio value no higher
than the Certified Value;

3 any requirements or restrictions applicable to the EGCS or associated

equipment necessary to enable the system to achieve a maximum Emission
Ratio value no higher than the Certified Value;

4 maintenance, service or adjustment requirements in order that the EGCS
can continue to achieve a maximum Emission Ratio value no higher than the
Certified Value. The maintenance, servicing and adjustments should be
recorded in the EGCS Record Book;
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.5 corrective actions to be applied if the following occurs or is expected to occur:
operating conditions are outside approved ranges or limits; the discharge
water quality criteria are not met; or exceedances of the Certified Value;

.6 a verification procedure to be used during surveys to ensure that the system's
performance is maintained and that the system is used as required
(see subsection 4.4);

g washwater and discharge water characteristics across the operating load
range;
.8 design requirements for the treatment and monitoring of washwater and

control of discharge water, including, for example, bleed-off water from
closed-loop EGCS operation or discharge water temporarily stored within the
EGCS; and

9 detail the procedure to produce reports regarding operation in a
non-compliant condition, or in a condition where the ongoing compliance
would be temporary indicated in accordance with 8.2.8.

4.2.2.2 The ETM-A should be approved by the Administration.

4.2.2.3 The ETM-A should be retained on board the ship onto which the EGCS is installed
and should be available for surveys as required.

4.2.2.4 Amendments to the ETM-A which reflect EGCS changes that affect performance with
respect to emissions to air and/or water should be approved by the Administration. Where
additions, deletions or amendments to the ETM-A are separate to the ETM-A as initially
approved, they should be retained with the ETM-A and should be considered as part of it.

4.2.3 In-service surveys

4231 The EGCS should be subject to survey on installation and at initial,
annual/intermediate and renewals surveys by the Administration.

4.2.3.2 In accordance with regulation 10 of MARPOL Annex VI, the EGCS may also be
subject to inspection by port State control.

4.2.3.3 Prior to use, each EGCS should be issued with an SECC by the Administration.

4.2.3.4 Following the installation survey given in 4.2.3.1, sections 2.3 and 2.6 of the
Supplement to the ship's International Air Pollution Prevention Certificate should be duly
completed.

4.3 Emission limits

4.3.1 Each EGCS should be capable of reducing emissions to equal to or less than the
Certified Value at any load point, including fuel oil combustion unit idling, when operated in
accordance with 4.2.2.1.2.

4.3.2 Inorder to demonstrate performance, emission measurements should be undertaken,
with the agreement of the Administration, at a minimum of four load points. One load point
should be at 95% to 100% of the maximum exhaust gas mass flow rate for which the unit is to
be certified. One load point should be within £ 5% of the minimum exhaust gas mass flow rate
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for which the unit is to be certified. The other two load points should be equally spaced between
the maximum and minimum exhaust gas mass flow rates. Where there are discontinuities in
the operation of the system, the number of load points should be increased, with the agreement
of the Administration, so that it is demonstrated that the required performance over the stated
exhaust gas mass flow rate range is retained. Additional intermediate load points should be
tested if there is evidence of an emission peak below the maximum exhaust gas mass flow
rate and above, if applicable, the minimum exhaust gas flow rate. These additional tests should
be of sufficient number as to establish the emission peak value.

4.4 Onboard verification procedures for demonstrating compliance

4.4.1 For each EGCS, the ETM-A should contain a verification procedure for use during
surveys as required. This procedure should not require specialized equipment or an in-depth
knowledge of the system. Where particular devices are required, they should be provided and
maintained as part of the system. The EGCS should be designed in such a way as to facilitate
inspection as required. The basis of the verification procedure is that if all relevant components
and operating values or settings are within the approved ranges, then the performance of the
EGCS can be assumed to meet the requirements without the need for actual continuous
exhaust emission monitoring.

4.4.2 Included in the verification procedure should be all components and operating values
or settings which may affect the operation of the EGCS and its ability to meet the Certified Value.

4.4.3 The verification procedure should be provided by the EGCS manufacturer and
approved by the Administration.

444  The verification procedure should cover both a documentation check and a physical
check of the EGCS.

4.4.5 The surveyor should verify that each EGCS is installed in accordance with the ETM-A
and has an SECC as required.

446 At the discretion of the Administration, the surveyor should have the option of
checking one or all of the identified components, operating values or settings. Where there is
more than one EGC unit within the EGCS, the Administration may, at its discretion, abbreviate
or reduce the extent of the survey on board; however, the entire survey should be completed
for at least one of each type of EGC unit on board provided that it is expected that the other
EGC units perform in the same manner.

447 The EGCS should include means to automatically record when the system is in use.
These means should automatically record, at least at the frequency specified in 5.4.2, as a
minimum, washwater pressure and flow rate at the EGC unit's inlet connection, exhaust gas
pressure before and pressure drop across each EGC unit, fuel oil combustion unit load, and
exhaust gas temperature before and after the EGC unit against the respective operating limits,
or range of operating values. The data recording system should comply with the requirements
of sections 7 and 8. In the case of a system consuming chemicals at a known rate as
documented in ETM-A, recordings of such consumption in the EGCS Record Book also serves
this purpose.

4.4.8 Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, a daily
spot check of the Emission Ratio for a duration of not less than five minutes at a minimum
recording frequency of 0.1 Hz at normal working condition for each outlet to the atmosphere
should be undertaken to verify compliance in conjunction with the continuous monitoring of the
parameters stipulated in 4.4.7. The exhaust gas readings should be allowed to stabilize before
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commencing recording. Readings from the calibration procedure should be automatically
recorded or noted in a calibration protocol. Emission values, which are used to determine the
Emission Ratio, obtained after stabilization should be recorded. If a continuous exhaust gas
monitoring system is fitted, only daily spot checks of the parameters listed in paragraph 4.4.7
would be needed to verify proper operation of the EGC unit.

449 An EGCS Record Book should be maintained on board the ship recording
maintenance and service of the system including like-for-like replacement. This EGCS Record
Book should be available during surveys as required and may be read in conjunction with
engine-room logbooks and other data, as necessary, to confirm the correct operation of the
EGCS. The form of this record should be provided by the EGCS manufacturer and approved
by the Administration. Alternatively, this information may be recorded in the ship's planned
maintenance record system as approved by the Administration. Alternatively, this information
may be recorded in an Electronic Record Book as approved by the Administration. The EGCS
Record Book entries should be maintained on board the ship for a minimum period of three
years after the last entry has been made.

5 SCHEME B - EGCS APPROVAL, SURVEY AND CERTIFICATION USING
CONTINUOUS MONITORING OF EMISSION RATIO

5.1 General

5.1.1 Scheme B provides for the approval of the means of continuous Emission Ratio
monitoring, supported by daily parameter checks, which will subsequently be used at surveys,
and otherwise as required, to demonstrate compliance with the objectives as given in
the SECP.

5.2 Approval

521 The ETM-B, as defined in these Guidelines, should be approved by the
Administration.

5.3 Survey and certification

5.3.1 The EGCS's exhaust gas monitoring system should be subject to survey on
installation and at initial, annual/intermediate and renewals surveys by the Administration in
order to demonstrate that it functions as given in the OMM. The scope of the installation or
initial survey should include EGCS operation, as required, in order to demonstrate the
functionality of the exhaust gas monitoring system.

5.3.2  Following the installation survey given in 5.3.1 and approval of documents as listed
in 2.3.2, sections 2.3 and 2.6 of the Supplement to the ship's International Air Pollution
Prevention Certificate should be duly completed.

54 Exhaust gas monitoring

5.4.1 The exhaust gas composition of the Emission Ratio should be measured at an
appropriate position after the EGC unit and that measurement should be as given in section 6
as applicable. A suitable position could be downstream of the EGC unit, but before any
possible mixing of outside ambient air or other additional air or gases with the exhaust gas.

54.2 SOz(ppm) and CO2(%) and, to not less than one decimal place, the Emission Ratio
should be continuously monitored and recorded against the applicable Emission Ratio limit
onto a data recording and processing device at a rate which should not be less than 0.0035 Hz
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whenever the EGCS is in operation. This monitoring may be suspended for service and
maintenance periods of gas analyser and associated equipment as required by the OMM. Zero
and span check calibration and instrument drift data should, as given in the OMM, be either
recorded by the data recording system or manually entered in the EGCS Record Book as
appropriate to the means used.

5.4.3  If more than one analyser is to be used to determine the Emission Ratio, these should
have similar sampling and measurement times and the data outputs aligned to ensure that the
Emission Ratio is fully representative of the exhaust gas composition.

5.5 Onboard verification procedures for demonstrating compliance with emission
limits

5.5.1 The data recording system should be as given in sections 7 and 8. Data and the
associated reports should be available to the Administration as necessary to demonstrate
compliance as required and, in accordance with regulation 10 of MARPOL Annex VI, may also
be subject to inspection by port State control.

5.56.2 Daily spot checks of the parameters listed in 4.4.7 are needed to verify proper
operation of the EGCS and should be recorded in the EGCS Record Book or in the engine-room
logger system.

5.6 EGCS Technical Manual "Scheme B" (ETM-B)

5.6.1 Each EGCS should be supplied with an ETM-B provided by the manufacturer.
This ETM-B should, as a minimum, contain the following information:

A the identification of the system (manufacturer, model/type, serial number and
other details as necessary) including a description of the system and any
required ancillary systems. If a system consists of more than one EGC unit,
each EGC unit should be identified;

2 the operating limits, or range of operating values, for which the system is
designed. These should, as a minimum, include:

A the maximum and, if applicable, minimum mass flow rate of exhaust
gas;
2 the advised maximum fuel sulphur content for the operational

conditions the EGCS is designed for (Note: higher sulphur content
fuel oils may be used provided the relevant Emission Ratio value is
not exceeded);

3 the power, type and other relevant parameters of the fuel oil
combustion unit for which the EGCS is to be connected to. For
boilers, the maximum air/fuel ratio at 100% load should also be
given for diesel engines whether the engine is of 2 or 4-stroke cycle;

4 the maximum and minimum washwater flow rate, inlet pressures
and minimum inlet water alkalinity (ISO 9963-1-2:1994);

.5 the exhaust gas inlet temperature ranges and maximum and
minimum exhaust gas outlet temperature with the EGCS in
operation;

I\MEPC\77\MEPC 77-16.Add.1.docx



MEPC 77/16/Add.1
Annex 1, page 15

.6 the maximum exhaust gas differential pressure across the EGC unit
and the maximum exhaust gas inlet pressure;

7 the salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

.8 other parameters as necessary concerning the operation of the
EGCS;
3 any requirements or restrictions applicable to the EGCS or associated
equipment;
4 corrective actions to be applied if the following occurs or is expected to occur:

operating conditions are outside approved ranges or limits; the discharge
water quality criteria are not met; or exceedances of the maximum allowable
Emission Ratio;

.5 washwater and discharge water characteristics across the operating load
range;
.6 design requirements for the treatment and monitoring of washwater and

control of discharge water, including for example bleed-off water from
closed-loop EGCS operation or discharge water temporarily stored within the
EGCS; and

7 detail the procedure for producing reports regarding operation in a
non-compliant condition, or in a condition where the ongoing compliance
would be temporary indicated in accordance with 8.2.8.

5.6.2 The ETM-B should be retained on board the ship onto which the EGCS is fitted.
The ETM-B should be available for surveys as required.

5.6.3 Amendments to the ETM-B which reflect EGCS changes that affect performance with
respect to emissions to air and/or water should be approved by the Administration. Where
additions, deletions or amendments to the ETM-B are separate from the ETM-B as initially
approved, they should be retained with the ETM-B and should be considered as part of it.

5.7 Onboard procedures for demonstrating compliance

571 An EGCS Record Book should be maintained on board the ship recording
maintenance and servicing of the emission monitoring and ancillary components as given in
the OMM including like-for-like replacements. The form of this record book should be approved
by the Administration. This EGCS Record Book should be available at surveys as required and
may be read in conjunction with engine-room logbooks and other data as necessary to confirm
the correct operation of the EGCS. Alternatively, this information may be recorded in the ship's
planned maintenance record system as approved by the Administration. Alternatively, this
information may be recorded in an Electronic Record Book as approved by the Administration.
The EGCS Record Book entries should be maintained on board the ship for a minimum period
of three years after the last entry has been made.
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6 EMISSION TESTING

6.1 Emission testing should follow the requirements of the NOx Technical Code 2008
except as provided for in these Guidelines.

6.2 CO- should be measured using an analyser operating on the non-dispersive infrared
(NDIR) principle and with additional equipment such as dryers as necessary. SO, should be
measured using analysers operating on NDIR or non-dispersive ultra-violet (NDUV) principles
and with additional equipment such as dryers as necessary. Other systems or analyser
principles may be accepted, subject to the approval of the Administration, provided they yield
equivalent or better results than those of the equipment referenced above. For acceptance of
other CO, systems or analyser principles, the reference method should be in accordance with
the requirements of appendix Il of the NOx Technical Code 2008.

6.3 The analysing equipment should be installed, operated, maintained, serviced and
calibrated in accordance with the requirements as given in the OMM, at a frequency which
ensures that the requirements of 1.7 to 1.10 of appendix Ill of the NOx Technical Code 2008
are met at all times the equipment is in operation.

6.4 An exhaust gas sample for SOz should be obtained from a representative sampling
point downstream of the EGC unit.

6.5 SOz and CO; should be monitored using either in situ or extractive sampling systems.

6.6 Extractive exhaust gas samples for SO determination should be maintained at a
sufficient temperature to avoid condensation of water in the sampling system and hence loss
of SO..

6.7 If an extractive exhaust gas sample for determination needs to be dried prior to
analysis it should be done in a manner that does not result in loss of SO in the sample as
analysed.

6.8 The SOz and CO; values should be compared on the basis of the same residual water
content (e.g. dry or with the same wetness fraction).

6.9 In justified cases where the CO; concentration is reduced by the EGC unit, the CO-
concentration can be measured at the EGC unit inlet, provided that the correctness of such a
methodology can be clearly demonstrated. In such cases the SO, and CO; values should be
compared on a dry basis. If measured on a wet basis the water content in the exhaust gas
stream at those points should also be determined in order to correct the readings to dry basis
values. For calculation of the CO; value on a dry basis, the dry/wet correction factor may be
calculated in accordance with paragraph 5.12.3.2.2 of the NOx Technical Code 2008.

6.10 Extractive sample systems should be verified to be free of ingress leakage in
accordance with the analysing equipment manufacturers' recommendations at intervals as
defined in the OMM. It should be verified that the system is free of ingress on initial start-up
and as given in the OMM with the findings from those checks recorded in the EGCS Record
Book.

6.11 The span gases for the SO, and CO; analyser should be a mixture of SO, and/or CO;
and nitrogen at a concentration of more than 80% of the full scale of the measuring range
used. The span gas for the CO; should conform to the requirements of section 2 of appendix IV
of the NOx Technical Code 2008. Other equivalent arrangements, as detailed in the OMM, may
be accepted by the Administration.
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7 DATA RECORDING AND PROCESSING DEVICE

71 The recording and processing device should be of robust, tamper-proof design with
read-only capability.

7.2 The recording and processing device should record, whenever the EGCS is in
operation, the data described in 4.4.7, 5.4.2, and 10.3 as applicable, including overboard
discharges from any associated tanks within the system, against UTC and ship's position as
given by a Global Navigational Satellite System (GNSS) and whether the ship was inside or
outside an Emission Control Area as given by regulation 14.3 at that time. The device should
also be capable of:

A (Scheme B only) being automatically set, or pre-set, with the Emission Ratio
limit value as appropriate to the sea area, in relation to regulation 14.3, where
the ship is operating;

2 being automatically set, or pre-set, with the applicable overboard pH limit
value;

3 being automatically set with the applicable PAH limit value;

4 recording the aggregated time in excess of 15 minutes over any

rolling 12-hour period that the differential PAH value is above the set limit
value by more than 100%;

5 being pre-set with the applicable turbidity limit value;

.6 recording the aggregated time in excess of 15 minutes over any
rolling 12-hour period that the rolling average differential turbidity value is
above the set limit value by more than 20%; and

4 recording preset and set limit values.

7.3 The recording and processing device should be capable of preparing reports over
specified time periods.

7.4 Data should be retained for a period of not less than 18 months from the date of
recording. If the device is changed over that period, it should be ensured that the required data
is retained on board and available as required for inspection.

7.5 The device should be capable of downloading a copy of the recorded data and reports
in a readily useable format clearly indicating periods of non-compliance. Such copy of the data
and reports should be available to the Administration or port State control as requested.

8 ONBOARD MONITORING MANUAL (OMM)

8.1 An OMM should be prepared to cover each EGCS installed in conjunction with a fuel
oil combustion unit, which should be identified, for which compliance is to be demonstrated.

8.2 The OMM should, as a minimum, include:

A for extractive exhaust gas sampling systems, the position from which the gas
sample is drawn together with details, arrangement and operating ranges of
the analysers and all necessary ancillary components or requirements
including, but not limited to, sample probe assembly, sample transfer line and
sample treatment unit;
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for in situ exhaust gas analysers, the location and arrangement of the
analyser in the exhaust duct, operating ranges and all necessary ancillary
components or requirements;

for inlet water and discharge water monitoring, the positions from which the
water samples are drawn, the location and arrangement of the analysers
together with details of any necessary ancillary services such as sample
transfer lines and sample treatment units;

the analysers to be used for monitoring of exhaust gas, inlet water, discharge
water, their service, maintenance, and calibration requirements. Templates
covering the minimum information which should be included are provided in
appendix 5;

the zero and span check procedures of the exhaust gas analysers and
calibration of washwater, discharge water and inlet water analysers together
with reference materials to be used and the required frequency of those
checks;

the operating parameter instruments to be used described in 4.4.7 or 5.5.2;

the installation, operation, adjustment, maintenance, servicing and
calibration requirements and procedures of the analysers, associated
ancillary equipment and operating parameter measurement instruments;

the means by which ongoing compliance would be temporarily indicated in
the case of the failure of a single monitoring device, taking into account that
transitory periods of emission exceedances and/or isolated spikes in the
recorded output in the Emissions Ratio do not necessarily mean
non-compliant exceedance of emissions and should therefore not be
considered as a breach of the requirements;

the data recording system and how it is to be operated, data retained and the
types of reports which it can produce;

guidance as to data or other indications which may signify a malfunction of
either an analyser, an item of ancillary equipment or an operating parameter
sensor together with the fault-finding and corrective actions which should be
taken;

other information or data relevant to the correct functioning or use of the
monitoring system or its use in demonstrating compliance; and

where the information described in .1 to .11 above is referring to detailed
descriptions of procedures, reference can be made to additional documents
(e.g. manufacturer's documentation) which should be considered part of the
OMM.

8.3 The OMM should specify how the EGCS, operating parameter measurement
instruments and the exhaust gas and discharge water monitoring systems are to be surveyed
in order to verify that:

A

the EGCS conforms to the ETM-A or ETM-B as applicable;
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2 the operating parameter instruments installed and used on board are as
approved per the OMM,;

3 the exhaust gas and discharge water monitoring systems used on board are
as approved per the OMM;

4 inspection, maintenance, servicing, calibration and adjustments have been
undertaken as required and those actions recorded in the EGCS Record
Book as required; and

.5 the operating parameter instruments and the exhaust gas and discharge
water monitoring systems are correctly functioning.

8.4 Under scheme B, where operation of the EGCS is required in order to demonstrate
the functionality of the monitoring system during installation or initial surveys, the OMM should
describe the operational condition(s) which demonstrate the operational behaviour of the
monitoring system and which should be used when surveying in accordance with
paragraph 5.3.1. The description of operational condition(s) may include:

A the connected fuel oil combustion unit load point(s); and
2 the minimum operating time at a given load point.

8.5 The OMM should be:
A approved by the Administration; and

2 retained on board the ship onto which the EGCS is installed and should be
available for surveys as required.

9 SHIP COMPLIANCE
9.1 SOx Emissions Compliance Plan (SECP)

9.1.1 For a ship which is to use an EGCS, in part or in total, as an approved equivalent
means to the requirements given by regulation 14.1 or 14.4 of MARPOL Annex VI there should
be an SECP for the ship, approved by the Administration.

9.1.2 The SECP should list each fuel oil combustion unit which may use fuel oil supplied in
accordance with the requirements of regulations 14.1 and/or 14.4 of MARPOL Annex VI.

9.1.3 The SECP should list each fuel oil combustion unit which may use Scheme A and/or B
of these Guidelines together with identification of the EGCS to which it is connected and
whether this control may be applied continuously or only inside or only outside the Emission
Control Areas given by regulation 14.3 of MARPOL Annex VI.

9.1.4 The SECP should advise that records should be kept of actions initiated to meet the
requirement of these Guidelines in case of breakdown of the EGCS or associated equipment,
and that the relevant flag and port State's Administration should be notified, in accordance with
MEPC.1/Circ.883/Rev.1.
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9.2 Demonstration of compliance
9.2.1 Scheme A

9.2.1.1 The SECP should refer to, not reproduce, the ETM-A, EGCS Record Book or
engine-room logger system and OMM as specified under Scheme A.

9.2.1.2 For all fuel oil combustion units listed under 9.1.3, details should be provided
demonstrating that the rating and restrictions for the EGCS as approved, under 4.2.2.1.2, are
complied with.

9.2.1.3 Required parameters should be monitored and recorded as described in 4.4.7 when
the EGCS is in operation in order to demonstrate compliance.

9.2.2 SchemeB

9.2.2.1 The SECP should refer to, not reproduce, the ETM-B, EGCS Record Book or
engine-room logger system and OMM as specified under Scheme B.

10 DISCHARGE WATER
10.1 Discharge water quality criteria’

10.1.1 EGCS discharge water should comply with the following criteria prior to being
discharged into the sea:

10.1.2 pH criteria

10.1.2.1 The discharge water pH should comply with one of the following requirements, which
should be recorded in the ETM-A or ETM-B as applicable:

A The discharge water should have a pH no lower than 6.5 measured at the
ship's overboard discharge with the exception that, during manoeuvring and
transit, a maximum difference of 2 pH units is allowed between the inlet water
and overboard discharge values.

2 The pH discharge limit, at the overboard monitoring position, is the value that
will ensure a pH no lower than 6.5 at a distance of 4 m from the overboard
discharge point with the ship stationary, and is to be recorded as the
overboard pH discharge limit in the ETM-A or ETM-B. The overboard pH
discharge limit can be determined either by means of direct measurement,
or by using a calculation-based methodology (computational fluid dynamics
or other equally scientifically established empirical formulae) as agreed by
the Administration, and in accordance with the following conditions to be
recorded in the ETM-A or ETM-B:

The discharge water quality criteria should be reviewed in the future as more data become available,
including relevant research and development results, on the content of discharge water and its effects, taking
into consideration any advice given by GESAMP. Guidance for voluntary discharge water data collection is
included in appendix 3.
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A all EGC units connected to the same outlets are operating at their
full loads (or highest practicable load) and with fuel oil of the
maximum sulphur content for which the units are to be certified
(Scheme A) or used with (Scheme B);

2 if a test fuel with lower sulphur content, and/or test load lower than
maximum, sufficient for demonstrating the behaviour of the
discharge water plume is used, the plume's mixing ratio must be
established based on the titration curve of seawater. The mixing
ratio would be used to demonstrate the behaviour of the discharge
water plume and that the overboard pH discharge limit has been
met if the EGCS is operated at the highest fuel sulphur content and
load for which the EGCS is certified (Scheme A) or used with
(Scheme B);

3 where the discharge water flow rate is varied in accordance with the
EGCS gas flow rate, the implications of this for the part load
performance should also be evaluated to ensure that the overboard
pH discharge limit is met under any load;

4 reference should be made to a seawater alkalinity of 2.2 mmol/L and
pH 8.2;2 an amended titration curve should be applied where the
testing conditions differ from the reference seawater, as agreed by
the Administration (example titration curve for reference seawater
conditions is presented in appendix 4); and

.5 if a calculation-based methodology is to be used, details should be
submitted to allow its verification such as but not limited to
supporting scientific formulae, discharge point specification,
discharge water flow rates, designated pH values at both the
discharge and 4 m location, titration and dilution data.

10.1.3 PAHs (Polycyclic Aromatic Hydrocarbons)

10.1.3.1 The discharge water PAH should meet the criteria below. The appropriate limit should
be specified in the ETM-A or ETM-B.

10.1.3.2 The maximum continuous PAH concentration in the discharge water should not be
greater than 50 ug/L PAHpne (phenanthrene equivalent) above the inlet water PAH
concentration. For the purposes of this criterion, the PAH concentration in the discharge water
should be measured downstream of the water treatment equipment including any reactant
dosing unit, if used, but upstream of any dilution for control of pH, if used, prior to discharge.

10.1.3.3 The 50 pg/L limit described above is normalized for a discharge flow rate, before any
dilution for pH control, of 45 t/MWh where the MW refers to the aggregated MCR of all those
fuel oil combustion units whose EGCS discharge water PAH is being monitored at that point. In
cases where sensors are installed in a separate measurement cell, the PAH limit applies to
the flow in the main discharge pipe from which the water is bypassed. This limit would have to
be adjusted upward for lower washwater flow rates (t/h) per MW, and vice versa, according to
the table below.

2 These values could be revised within two years for new installations following the adoption of these amended

Guidelines upon further inputs on the physical state of the seas resulting from the use of exhaust gas
cleaning systems.
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Table 5: Criteria for discharge water PAH concentration

Specific
Discharge
Water flow rate
(before dilution
for pH control)

Discharge concentration limit

(Mg/L PAH, equivalents) Measurement technology

(tMWh)
0-1 2250 Ultraviolet light*
2.5 900 -
5 450 Fluorescence?
11.25 200 —-"—
22.5 100 —-"—
45 50 -"—
90 25 -"—

*Alternative measurement technologies may be used with the agreement of the
Administration.

10.1.3.4 For an aggregated 15-minute period in any rolling 12-hour period, the continuous
PAH,he concentration limit may exceed the limit described above by up to 100%. This would
allow for an abnormal start-up of the EGC unit.

10.1.4 Turbidity/Suspended particulate matter

10.1.4.1 The discharge water treatment system should be designed to minimize suspended
particulate matter, including heavy metals and ash. The turbidity of the discharge water,
following treatment equipment, including any reactant dosing, but upstream of any other
dilution unit, if used, should meet the criteria below. The limit should be recorded in the ETM-A
or ETM-B.

10.1.4.2 The maximum continuous turbidity in the discharge water should not be greater
than 25 FNU (formazin nephlometric units) or 25 NTU (nephlometric turbidity units) or
equivalent units, above the inlet water turbidity. However, during periods of high inlet turbidity,
the precision of the measurement device and the time lapse between inlet measurement and
outlet measurement are such that the use of a difference limit is unreliable. Therefore, all
turbidity difference readings should be a rolling average over a maximum 15-minute period to
a maximum of 25 FNU or NTU.

10.1.4.3 For an aggregated 15-minute period in any rolling 12-hour period, the continuous
turbidity discharge limit may be exceeded by 20%.

10.1.5 Nitrates

10.1.5.1 The discharge water treatment system should prevent the discharge of nitrates
beyond that associated with a 12% removal of NOx from the exhaust, or beyond 60 mg/l
normalized for discharge water flow rate of 45 t/MWh, whichever is the greater, where the MW
refers to the MCR or 80% of the power rating of the fuel oil combustion unit.

10.1.5.2 Within the first three months of operation after installation/initial survey and three
months prior to each renewal survey a sample of the discharge water from each EGCS should
be drawn and analysed for nitrate content and results should be made available

8 For any flow rate > 2.5 t/MWh fluorescence technology should be used.
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to the Administration. However, the Administration may require an additional sample to be
drawn and analysed at its discretion. The nitrate discharge data and analysis certificate is to
be retained on board the ship as part of the EGCS Record Book and to be available for
inspection as required by port State control or other parties. Criteria in respect of sampling,
storage, handling and analysis should be detailed in the ETM-A or ETM-B as applicable. To
assure comparable nitrate discharge rate assessment, the sampling procedures should take
into account 10.1.5.1, which specifies the need for discharge water flow normalization. Nitrates
discharge data is to be presented as the difference between concentrations in the inlet water
and in the discharge water. The test method for nitrate should be ISO 13395:1996,
ISO 10304-1:2007, US EPA 353.2 or other internationally accepted equivalent test standard
(suitable for seawater).

10.1.5.3 Data on discharge water nitrate concentrations gathered from EGCSs of similar
design could be used as an alternative to the sampling, analysis and quantification
requirements of 10.1.5.2 with the agreement of the Administration based on an engineering
analysis which demonstrates the design similarities in respect of nitrate concentrations in the
discharge water.

10.1.6 Washwater and discharge water additives and other substances

10.1.6.1 Additional assessment of the discharge water may be required for those EGCS
technologies which make use of chemicals, additives, preparations or create relevant
chemicals in situ. The assessment may take into account relevant guidelines, such as the
Procedure for approval of ballast water management systems that make use of active
substances (G9) (resolution MEPC.169(57)), to determine if additional discharge water quality
criteria are appropriate. If only the following chemicals are used and the discharge water pH
does not exceed 8.0, no additional assessment is needed:

A neutralization agent (caustic substance), such as sodium hydroxide (NaOH)
or sodium carbonate (Na,COs3); and

2 flocculants, which are used for approved marine oily-water separating
equipment.

10.1.7 Discharge water from temporary storage

10.1.7.1 Any discharge water originating from the EGCS and discharged overboard following
temporary storage within any tank designed for that purpose and featured in the ETM-A or
ETM-B should be monitored/recorded in accordance with 10.2.1, and meet, independent of
any flow rate, the following discharge water criteria:

pH See paragraph 10.1.2

PAH Maximum of 50 ug/L PAHqe (phenanthrene equivalence)
before any dilution for control of pH

Turbidity Not greater than 25 FNU (formazin nephlometric units) or 25
NTU (nephlometric turbidity units) or equivalent units, before
any dilution for pH control

10.1.7.2 When demonstration of compliance with the provisions contained within this section
is not possible, the water intended for discharge should be considered EGCS residue.
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10.2 Discharge water monitoring

10.2.1  When the EGCS is operated in ports, harbours or estuaries, or during any discharges
from temporary storage, the discharge water monitoring and recording should be continuous.
The values monitored and recorded should include pH, PAH, turbidity and temperature.
In other areas the continuous monitoring and recording equipment should also be in operation,
whenever the EGCS is in operation, except for short periods of maintenance, and cleaning of
the monitoring equipment as defined in the OMM. Whenever there are overboard discharges
of discharge water from temporary onboard storage, no maintenance or cleaning of the
monitoring equipment should take place. Those EGCS which apply degassing of the sampled
discharge water for the purpose of turbidity monitoring should ensure that particles do not settle
during degassing, as this would underestimate the real turbidity value.

10.2.2 The permissible deviations of the discharge water monitoring equipment should not
exceed the following:

pH 0.2 pH units

PAH 5% of nominal standard test
concentration used. That nominal
concentration value should be not
less than 80% of the scale range
used

Turbidity 2 FNU or NTU

Calibration intervals should be such that the above performance requirements are met.
Calibration and calibration checks should be done according to the manufacturer's
specification.

10.2.3 The pH electrode and pH meter should have a resolution of 0.1 pH units and
temperature compensation. The electrode performance and accuracy should at least comply
with the requirements defined in BS 2586 or ASTM D1293-18 and the meter should meet or
exceed |EC 60746-2:2003 or other internationally accepted equivalent standards.
pH electrodes or pH meters which comply with another accepted standard or technical
specification which is in force are deemed to be the equivalent of the equipment, provided
these standards or technical specifications conform to standards BS 2586 or ASTM D1293-18
or IEC 60746-2:2003, and ensure at least a like-for-like level of requirements.

10.2.4 The PAH monitoring equipment should be capable of monitoring PAH in water in a
range to at least twice the discharge concentration limit given in the table above. The
equipment should be demonstrated to operate correctly and not deviate more than 5% in
discharge water with turbidity within the working range of the application.

10.2.5 For those applications discharging at lower flow rates and higher PAH concentrations,
ultraviolet light monitoring technology or equivalent should be used due to its reliable operating
range.

10.2.6 The turbidity monitoring equipment should meet requirements defined in 1ISO 7027.
The turbidimeter should identify when the turbidity is unable to be reliably quantified.

10.3 Approval of the discharge water monitoring systems

10.3.1 The discharge water monitoring system should be approved by the Administration.
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10.4 Water monitoring data recording

10.4.1 The data recording system should comply with the requirements of sections 7 and 8
and should continuously record pH, PAH and turbidity in accordance with 10.2.1 at a frequency
of not less than 0.0111 Hz.

10.4.2 Calibration and instrument drift data should, as given in the OMM, be either recorded
by the data recording system or manually entered in the EGCS Record Book as appropriate
to the means used.

10.5 EGCS Residues

10.5.1 Residues generated by the EGCS should be delivered ashore to adequate reception
facilities. Such residues should not be discharged to the sea or incinerated on board.

10.5.2 Each ship fitted with an EGCS should record the storage and disposal of EGCS
residues in the EGCS Record Book, including the date, time and location of such storage and
disposal.

10.6 Maintenance and servicing records
10.6.1 The EGCS Record Book as required by either 4.4.9 or 5.7.1 should also be used to

record maintenance and servicing of the washwater and discharge water monitoring systems
and ancillary components as given in the OMM including like-for-like replacement.

10.7 Design guidance for water sampling points/valves
10.7.1 Each sampling point should be installed at a location that is representative of the main

washwater or discharge water stream and accessible to personnel. The sampling extraction
point should be open in the direction of the water flow.
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APPENDIX 1

FORM OF SOx EMISSION COMPLIANCE CERTIFICATE

NAME OF ADMINISTRATION

SOx EMISSION COMPLIANCE CERTIFICATE

CERTIFICATE OF APPROVAL FOR EXHAUST GAS CLEANING SYSTEMS

Issued under the provisions of the Protocol of 1997, as amended, to amend the International
Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978
relating thereto under the authority of the Government of:

(full designation of the competent person or organization
authorized under the provisions of the Convention)

This is to certify that the exhaust gas cleaning system (EGCS) listed below has been surveyed
in accordance with the specifications contained under Scheme A in the 20XX Guidelines for
exhaust gas cleaning systems adopted by resolution MEPC.YYY(ZZ2).

This Certificate is valid only for the EGCS referred to below:

System Model/ Serial | This EGCS is certified as | EGCS - Technical
manufacturer type number providing following Manual for Scheme A
equivalency: (ETM-A) approval
- - reference
Fuel oil Maximum

sulphur | sulphur content
limit of fuel oils to be

values: used:
0.10% % [ nla*
0.50% %

* delete as applicable

A copy of this Certificate should be carried on board the ship fitted with this EGCS at all times.
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This Certificate is valid for the life of the EGCS, subject to surveys in accordance with

subsection 4.2 of the Guidelines and regulation 5 of MARPOL Annex VI, installed in ships
under the authority of this Government.

LT =T = | PSPPSR
(place of issue of certificate)
Date dd/mm/yyyy
(date of issue) (signature of duly authorized official

issuing the certificate)

(Seal or Stamp of the authority, as appropriate)
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APPENDIX 2

EMISSION RATIO

1 This appendix is included to explain the background to the use of the Emission Ratio,
defined in 2.3 of these Guidelines, as the criterion for the demonstration of equivalency with
the fuel oil sulphur limits given in regulation 14 of MARPOL Annex VI. In addition, the basis of
the Emission Ratio limit values as given in 1.3 of these Guidelines is also explained.

2 The carbon content of any fuel oil used for power generation by combustion exits that
system essentially in the form of carbon dioxide (COz). While certain amounts of the inflow
carbon may form deposits within that system, be incorporated into any direct contact lubricant
or exit in the exhaust gas as carbon monoxide or gaseous or particulate hydrocarbons, overall
these quantities are not significant in comparison to the flow of CO.. This applies equally to all
combustion systems: internal combustion engines, boilers and gas turbines.

3 Similarly, the sulphur content of a fuel oil used for combustion will exit that system
essentially as sulphur dioxide (SO;) in the hot exhaust gas stream. Again, although a certain
amount may be retained as sulphur compounds within the system or as other sulphur
compounds in the exhaust gas stream, these are not significant in comparison to the flow of SO,.

4 Hence, although the CO. concentration in the exhaust gas will vary in accordance
with the excess air ratio applied, the ratio of CO; to SO, concentrations will be fixed by the
carbon/sulphur ratio of the fuel oil used. In those instances where an exhaust gas cleaning
system (EGCS) covered by these Guidelines is fitted, the effect will be to reduce the SO,, but
not the CO; content of the exhaust gas. Consequently, the SO,/CO; ratio after the system will
reflect the effectiveness of that system in removing SO. from the exhaust gas." The post-EGCS
S0O,/CO; ratio, the Emission Ratio, will largely correspond to that which would otherwise have
been obtained if a lower sulphur fuel oil had been used but without the EGCS.

5 The principal elements present in petroleum-derived liquid fuel oils are carbon,
hydrogen and sulphur and in some instances also nitrogen and oxygen. The actual proportions
differ in each case. In order to derive the Emission Ratios corresponding to different fuel oil
sulphur limit values, the fuel oil compositions given in 6.4.11.1.2 (table 9) of the NOx Technical
Code 2008 are taken as the starting points in table 1 below. The given compositions for both
distillate and residual fuel oils omit sulphur content, but these are simply the difference between
the summation of the given values and 100% and hence are 0.20% for the distillate example
and 2.60% for the residual. In order to estimate the carbon and hydrogen proportions of fuel
oils with other sulphur content values the carbon/hydrogen ratio and the "nitrogen+oxygen"”
content are assumed to be unchanged for the respective fuel oils. In table 1 the carbon
contents are calculated for fuel oil having a sulphur content for both the distillate and the
residual fuel oil of 1.50% as has been used in earlier versions of these Guidelines.

6 From the derived carbon contents and selected sulphur content value the molar ratio
of fuel sulphur to fuel carbon is obtained in table 2 and from those the corresponding ratios of
SO, and COz. One of the particular features of petroleum-derived liquid fuel oils is that despite
the wide range of physical properties, such as viscosity and density, between distillates and
residuals there is only a very limited range in terms of carbon composition. Hence it is a
reasonable proposition to use a single SO,/CO- ratio in order to represent all such fuel oils; in
this instance 65 has been taken to correspond to the Emission Ratio which would be obtained
if using a fuel oil of 1.50% sulphur content.? The value of 1.50% sulphur content was used as
the basis of these calculations as that was the original limit value for Emission Control Areas
as given by the MARPOL Annex VI text as adopted in 1997, and which has been subsequently
amended.
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7 From the Emission Ratio corresponding to 1.50% sulphur the Emission Ratios
corresponding to the various sulphur limits now given in regulation 14 of MARPOL Annex VI are
obtained (see table 3).

Table 1: Fuel oil carbon content values

Distillate fuel oil — petroleum-derived

Carbon Given % m/m 86.2
Calculated | % m/m 85.08
Hydrogen Given % m/m 13.6
Calculated | % m/m 13.42
Sulphur % m/m 0.2 1.50
Nitrogen + Oxygen % m/m 0 0
Carbon / Hydrogen ratio 6.338 | 6.338
Residual fuel oil — petroleum-derived
Carbon Given % m/m 86.1
Calculated | % m/m 87.08
Hydrogen Given % m/m 10.9
Calculated | % m/m 11.02
Sulphur % m/m 2.60 1.50
Nitrogen + Oxygen % m/m 0.40 0.40
Carbon / Hydrogen ratio 7.899 | 7.899

Table 2: Emission Ratio values for 1.50% sulphur fuel oil

Distillate | Residual
Fuel Carbon % m/m 85.08 87.08
Sulphur % m/m 1.50 1.50
Carbon mol/kg 70.90 72.57
Sulphur mol/kg 0.469 0.469

S/C ratio mol/mol 0.00661 | 0.00646
Exhaust gas SO2 ppm / CO2 % 66.12 64.60

Emission Ratio 65

Table 3: Emission Ratios corresponding to fuel oil sulphur content?

Fuel oil Emission Ratio
sulphur
content
% m/m
1.50 65
0.50 21.7
0.10 4.3

Note 1. Should treatment systems be developed that also reduce the CO; content, the core
principle still applies except that in order to assess effectiveness in terms of SO- reduction the
CO2 value used would be that prior to that reduction i.e. CO2 being measured at a point
upstream of that treatment device.

Note 2. The given Emission Ratios only apply where a petroleum-derived liquid fuel oil is being
used. For other fuel oils specific Emission Ratio values would need to be determined, and
approved by the Administration, based on the particular composition of the fuel oil in question.
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APPENDIX 3

DISCHARGE WATER DATA COLLECTION

1 Introduction

1.1 The discharge water quality criteria are intended to act as initial guidance for
implementing EGCS designs. The criteria should be reviewed in the future as more data
become available on the contents of the discharge and its effects, taking into account any
advice given by GESAMP.

1.2 Administrations should therefore invite the collection of relevant data. To this end,
shipowners in conjunction with the EGCS manufacturer are invited to sample and analyse
samples of EGCSs, taking into account section 2 and section 3 of this appendix, as
appropriate.

1.3 The sampling could be conducted during approval testing or shortly after
commissioning and at about 12-monthly intervals.

2 Recommended procedure for sampling

2.1 In order to evaluate the contents of the discharge water and its effects, it is
recommended that samples be analysed for the parameters listed under paragraph 2.4.1 of
this appendix.

2.1 Preparation

2.1.1  This section describes preparations recommended prior to any sampling.

21.2 The EGCS should be equipped with sampling points for sampling of the following
water streams:

A inlet water (for background);

2 water after the EGC unit after treatment (if applicable) but before any kind of
dilution; and

3 discharge water after treatment and dilution.

2.1.3  Preparation for sampling, handling and transport
2.1.3.1 Sampling equipment

The sampling equipment and pre-prepared sample containers should be made ready prior to
sampling. The equipment can be ordered from the laboratory performing the analysis. The
equipment should be ordered well before the sampling takes place, taking into consideration
the itinerary of the ship.

The table below lists the recommended physical properties of the sampling bottles needed. It
takes 1SO 5667-3 and the appropriate analytical standard into account, but other equivalent
standards can also be used. The table furthermore informs how the samples should be stored
when drawn and when at the latest they need to reach the laboratory for analysis.
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Parameter |Bottle Volume |Method Preservative |Storage Maximum
material specifying temperature |time until
sampling analysis
bottle
requirements
NO2/NO3 PE 250 mL |ISO 10304-1 |No Frozen (= -|8 days
preservative 18°C)
Total Metals |PE 500 mL [ISO 17294-2 |HNO3s Acid Cooled (4°C)|1 month
/ dark
Dissolved PE 500 mL |ISO 17294-2 |No Cooled (4°C)|1 month
Metals preservative / dark
PAHs Amber- (2L DIN EN 16691 |No Cooled (4°C)|7 days
glass (OL), or preservative / dark
with 1L (CL) |[EPA 8270
PTFE
seal
Hydrocarbon | Glass 1L ISO 9377-2 Mineral acid Cooled (4°C) |4 days
oil index pH<2 / dark
(GC-FID
analysis)

It is practical to label sampling bottles before sampling. Identify each bottle such that it can be
tracked back to sampling point, sampling parameter, EGCS operation mode and EGCS load.

2.1.3.2 Preparation for storage and holding of samples

To ensure proper storage and holding, crew need to appoint an appropriate space on board
for samples and ice packs, preferably in an enclosed container in a cool space without direct
sunlight.

2.1.3.3 Preparation for transport

If samples need to be transported with ice packs, the ice packs should be deep-frozen at
least 48 h prior to sampling.

It is recommended to arrange shipping of the samples in advance with the port agent of the
destination port.

2.1.3.4 Preparation of personnel conducting the sampling

To ensure the health and safety of the personnel, it is recommended to wear the following
equipment:

2.1.3.4.1 Protective eyeglasses/goggles, ear protection, gloves, protective clothing
and safety shoes

2.1.3.5 Personnel qualifications and responsibilities.
It is important that the personnel taking the samples are well trained. They should be aware of:
A how the system is working and where the sampling points are located; and

2 how to dispose of the flushing water collected during flushing.
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The personnel should be competent in drawing samples and should know the location of the
sampling points and how to safely dispose of the collected flushing water.

2.1.3.6 Information prior to sampling

It is recommended to complete the templates under 3.1 prior to sampling.

2.2 Collection

2.2.1  Sample time schedule

It is recommended to prepare a sampling time plan in advance in agreement with the crew,
considering when at the latest the samples need to be analysed at laboratory. The sampling
plan should contain information that can identify which bottle contains which water (OL/CL,
inlet/outlet, etc.) and at which hour the sample was drawn. In this manner, continuous recorded
EGCS control parameters can be retrieved at a later stage. Sampling should be undertaken
with the EGCS operating above 50% of maximum exhaust gas flow (4.2.2.1.2.1/5.6.1.2.1).
2.2.2  Filling the sampling bottle

To prevent contamination during sampling, the following practices are recommended:

A use sampling bottles prepared by the laboratory;

2 the water flow and thus the engine load(s) should be steady before and
during sampling;

3 the sampling valve should be flushed with a minimum of 10 litres of sampling
water before samples are taken and it should not be closed or touched after
flushing or before the sampling is done;

4 if more than one bottle is filled, the sampling valve should not be closed in
between;
5 the use of any hydrocarbon-based cleaning agents at the sampling point

should be avoided; and
.6 fill the sampling bottles to the brim and close firmly to avoid air in the bottles.
2.2.3  Information while sampling
It is recommended to complete the template under 3.2 while sampling.
2.3 Transportation

Sampling equipment to be used during transportation should meet provisions under 2.1.3.1
above.

2.3.1 Transportation container
For transportation an insulated and leak-proof container should be used. The transportation

container should be provided by the laboratory. It should be able to hold a sufficient quantity
of ice packs.
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2.3.2  Shipping to the laboratory

Samples should be shipped to the laboratory as fast as possible. The transportation container
should be labelled in accordance with local requirements for shipping and handling of water
samples.

Immediately before handing over the samples to the port agent, the ice packs should be put
into the box.

2.3.3  Chain of custody
A formal chain of custody process is required, with records.

Usually it is not necessary to include a customs declaration as these are water samples of zero
commercial value.

2.3.4  Information from the laboratory

Take into consideration any information provided by the laboratory.

2.4 Sample preparation and analysis

Analysis should be undertaken by ISO 17025-accredited laboratories using EPA, ISO or
equivalent test procedures. Methods used in the laboratories need to be within the scope of

ISO 17025 accreditation of the laboratory.

241 To ensure comparability of laboratory results, the following methods are
recommended:

Recommended method for
sample preparation

Recommended method
for sample analysis

Parameter

Polycyclic Aromatic
Hydrocarbons (PAH):

Benzo-a-anthracene
Benzo-a-pyrene
Benzo-b-fluoranthene
Benzo-g,h,i-perylene
Benzo-k-fluoranthene
Chrysene
Dibenzo-a,h-anthracene

Sum of 16 PAHs

ISO 28540:2011
(recognizing EN 16691
as IS0 is currently under
consideration)

16 EPA PAHs:

Acenaphthene _ .
Acenaphthylene EN 16691:2015

Anthracene or

Fluoranthene or

Fluorene _
Indeno-1,2,3-pyrene EPA 8270 EFA 3510;
Naphthalene .
Phenanthrene ErPA 3511;
rone EPA 3520.

Qil detailed GC FID analysis

ISO 9377-2:2000

*

I\MEPC\77\MEPC 77-16.Add.1.docx




MEPC 77/16/Add.1
Annex 1, page 34

Determination of Hydrocarbons
Oil Index

Nitrate and nitrite (NO3-/NO2-)

ISO 10304-1:2007

or
ISO 15923-1:2013 *
or
ISO 13395:1996 *
or
EPA 353.2 *
Total Metals: ISO 17294-2:2016 ISO 15587-1:2002
- Cu
- Ni or
- Pb N
-7 EPA 200.8
- As
- Cr or
-V .
- Se EPA 200.9
Dissolved Metals: ISO 17294-2:2016 ISO 17294-2:2016 and
- Cd filtration on 0.45 ym +
- Cu or HNO3
- Ni
- Pb EPA 200.8 EPA 200.8 and filtration on
- Zn 0.45 ym + HNO3
- As or
- Cr
-V EPA 200.9 EPA 200.9 and filtration on
- Se 0.45 ym + HNO3

Discharge water pH should be
determined by instant onboard
measurements

Record pH immediately
on board

Record pH immediately on
board

* Preparation method is included in the analytical method.

3 Recommended template for submitting sampling data

When submitting sampling data to the Administration, the data should include information
according to paragraphs 1 and 2 as well as the results from the analyses as described under

paragraph 2.4.

When submitting sampling data to the Administration, the following template is recommended.

3.1 Data Template Part 1
Information prior to sampling

Parameter | Value | Unit

3.1.1 Ship information

Ship's name

IMO number

Ship build date dd.mm.yyyy

3.1.2 Combustion unit(s) details

Engine questions should be answered for every fuel-burning facility connected to the EGCS

I\MEPC\77\MEPC 77-16.Add.1.docx




MEPC 77/16/Add.1
Annex 1, page 35

Number of combustion units connected to
EGCS

Combustion unit(s) manufacturer(s)

Type of combustion unit(s) (ME, AE,
2/4-stroke, boiler)

EGCS capacity in MW

3.1.3 EGCS general

Name of manufacturer

Name of system

Number of streams

single/multiple

System operation mode

open/closed/hybrid

Type of washwater treatment

EGCS retrofit or new building

Installation date

ETM scheme A or B approval

Additional notes:

3.2 Information in conjunction with sampling for each operation mode (OL and/or CL)

Parameter | Value | Unit
3.2.1 Ship information during sampling

Cruise speed knots
Start of sampling date and time uTC
Stop of sampling date and time uTC
Ship's position start of sampling GPS
Ship's position end of sampling GPS
Weather conditions (during sampling) calm/rough
3.2.2 EGCS operation

Approx. EGCS load %
System operation mode open/closed

Type of washwater treatment, if any

Added chemicals for treatment Name
Dosage rate of added chemicals for [/m?3
treatment during sampling

Average washwater flow rate to EGCS m3/h
during sampling period

Average dilution water flow rate during m3/h
sampling period, if given or relevant

3.2.3 Combustion unit(s) operation

Approx. total combustion unit(s) load to MW
EGCS

Total fuel consumption t/h

Fuel sulphur content (according BDN)

Fuel viscosity if available

Additional notes:
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3.2.4 Online monitoring readings during sampling, for each sampling point

Monitoring unit pH PAHphe Turbidity
pg/L or ppb FNU or NTU

Inlet (if available), average during
sampling period

Discharge point, average during NA NA
sampling period (outlet)

Before dilution, average during NA
sampling period

3.2.5 Results to be reported by the laboratory

Question Answer Comments
Satisfactory temperature at Yes/No

arrival

Sampling bottles and Yes/No

transportation container
prepared by laboratory

Methods within the scope of Yes/No
ISO 17025 accreditation of the
laboratory

Date and time samples arrived
at laboratory

Date and time of analyses

Parameter Bottle Preparation | Analytical Result + unit
ID method method

Polycyclic Aromatic
Hydrocarbons (PAH):

16 EPA PAHSs:
Acenaphthene
Acenaphthylene
Anthracene
Benzo-a-anthracene
Benzo-a-pyrene
Benzo-b-fluoranthene
Benzo-g,h,i-perylene
Benzo-k-fluoranthene
Chrysene
Dibenzo-a,h-anthracene
Fluoranthene

Fluorene
Indeno-1,2,3-c,d-pyrene
Naphthalene
Phenanthrene

Pyrene

Hydrocarbon Qil Index GC-FID
analysis

Nitrate and nitrite (NO3/NOy")
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Total Metals:

- Cd
- Cu
- Ni

- Pb
- Zn
- As
- Cr
-V

- Se

Dissolved Metals:

- Cd
- Cu
- Ni

- Pb
- Zn
- As
- Cr
-V

- Se

3.2.6 List of bottle IDs or chain of custody (COC)

Sampling point

Parameter PAH

Parameter Metals

Parameter X

Inlet Bottle #1 + time Bottle #2 + time Etc.
stamp stamp

discharge point Bottle # + time stamp | Bottle # + time stamp | Etc.

Etc. Etc. Etc. Etc.
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APPENDIX 4

STANDARD SEAWATER TITRATION CURVE

1 The following is a description of the chemical equilibrium model and the resulting
titration curve shown in the graph below (figure 1 for pure seawater). The equilibrium model
may include the effect of adding an additional alkali to the seawater (e.g. NaOH).

2 The titration curve in figure 1 is prepared by using a chemical equilibrium model for
seawater. The model includes inorganic carbon, boric acid, sulphate, fluoride and dissolved
SO, equilibria; the equilibrium constants are functions of salinity (ionic strength) and
temperature. The apparent pKa values for the equilibrium reactions are found in general
oceanography literature, e.q. An Introduction to the Chemistry of the Sea, Michael E.Q. Pilson,
Cambridge University Press (2013), and in the publication "The solubility of SO; and the
dissociation of H.SO3 in NaCl solutions", F. Millero, P. Hershey, G. Johnson and J. Zhang,
Journal of Atmospheric Chemistry, 8 (1989). pH is given on the NBS scale.

3 Basis for the computed curve:
A Released CO; retained in solution, i.e. no forced stripping of COy;
2 10% of dissolved S(1V) oxidized to S(VI) inside EGCS;
3 Seawater alkalinity 2.2 mmol/L;
4 Seawater salinity 35 psu;
5 Seawater pH 8.2; and
.6 Seawater temperature 32°C.
4 Fit equation. The fit equation for pure seawater is provided based on an empirical

equation fit to the EM curve. The equation is:

1.403

(0.0403 + exp(2.966 - (50, — 0.189)))
9.947

(4.605 + exp(4.554 - (S0, — 1.588)))

pH = 3.84 — 0.2308 - SO, +

+

where the variable SO; is defined as SO, absorbed in mmol/kg seawater.

The "fit equation” is used for the determination of the dilution factor.
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Model Comparison for
Alkalinity 2.2 mmol/L
pH 8.2
Temp 32°C
Oxidation 10%
Salinity 35 psu

PH (MBS scale)

502 (mmole/kg)

Figure 1 — pure seawater titration curve
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APPENDIX 5

ANALYSER INFORMATION TEMPLATES

Under subsection 8.2 of these Guidelines certain information, as a minimum, should be

included in the OMM in order to facilitate surveys and inspections.

Paragraph 8.2.4 requires that information should be given in respect of the exhaust gas and
discharge water analysers used in the respective monitoring systems. In order to provide a
common approach to the layout and detail which should be included, the following templates
are provided and may be used in the OMM. These templates represent the minimum
information which should be given. Additional information may be required by the

Administration.

The use of these templates is voluntary; however, a standardized layout will assist all users of

the OMM.

Exhaust gas

S0,/ CO2 measurement
Where common, so indicate

Analyser

SO2

CO2

Analyser manufacturer

Model reference

Onboard identification
reference

Arrangement

In situ/extractive

In situ/extractive

Probe location

Probe description

(i.e. probe length,
single/multiple
hole/heated filter/heated

pump)

(i.e. probe length, single/
multiple hole/heated filter/
heated pump)

Maximum measurement ppm %
range

Used measurement ppm %
range(s)

Zero gas specification

Span gas specification

Details of:
service,
maintenance,
calibration
schedules

Task/interval

Task/interval

Additional information

Extractive systems only:

Application

Single or multiple
exhaust ducts

(if multiple — state which
ducts covered and
sampling sequence,
residence and purge
times)

Single or multiple exhaust
ducts

(if multiple — state which
ducts covered and sampling
sequence, residence and
purge times)
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Sample line heated Yes/No Yes/No
(if yes — maintained
temperature °C)
Sample line details Length, inner diameter Length, inner diameter
Cooler/dryer:
Manufacturer

Model reference
Additional information

Water monitoring

pH/PAH/Turbidity*

*delete as applicable

Application Seawater inlet/discharge water*
Analyser manufacturer

Model reference

Onboard identification reference
Arrangement In situ/bypass*

Position of sensor

Maximum measurement range/units
Used measurement range(s)/units
Calibration fluid(s) — specification/
concentration/units

Details of: Task/interval
service,
maintenance,
calibration

schedules

Additional information

*k*
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2021 EGCS GUIDELINE, (Res. MEPC 340(77))

1. Background

RESOLUTION MEPC.340(77) - 2021 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS was
adopted on 26 November 2021 and it will apply to all EGCS installations considering the subject
system and date of application on or after 1 June 2022.

In the case of EGCS installed before 1 June 2022, the existing guidelines (Resolution MEPC 259(68))
still can be applied. However, please be advised that if ETM-A or ETM-B is amended on or after the

effective date, the new guidelines must apply.
2. Application

Subject and date of application

1) These Guidelines apply to:

(a) EGCSs installed on ships the keels of which are laid or which are at a similar stage of construction
on or after 1 June 2022; or

(b) EGCSs installed on ships the keels of which are laid or which are at a similar stage of construction
before 1 June 2022 which have a contractual delivery date of EGCS to the ship on or after 1 June
2022 or, in the absence of a contractual delivery date, the actual delivery of the EGCS to the ship on
or after 1 June 2022; or

(c) Amendments as those specified in *4.2.2.4 or **5.6.3 to existing EGCSs undertaken on or after 1
June 2022.

* Amendments to the ETM-A which reflect EGCS changes that affect performance with respect to emissions to air and/or water
should be approved by the Administration. Where additions, deletions or amendments to the ETM-A are separate to the ETM-A
as initially approved, they should be retained with the ETM-A and should be considered as part of it.

** Amendments to the ETM-B which reflect EGCS changes that affect performance with respect to emissions to air and/or water
should be approved by the Administration. Where additions, deletions or amendments to the ETM-B are separate from the ETM-
B as initially approved, they should be retained with the ETM-B and should be considered as part of it.
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2) The Appendix 3*** in new guideline that should be applied when undertaking related sampling from
exhaust gas cleaning systems that have been approved in accordance with the earlier version of the
EGCS Guidelines; Res. MEPC. 259(68)

*** Appendix 3 DISCHARGE WATER DATA COLLECTION

3. Content(s)

The points described below are notable changes to the revised guidelines. The contents in the
square box refer to the text of the guidelines. Yellow shade is the newly revised contents.

1) Scheme A

The new guidelines state daily SO2/CO2 Emission checks which should be performed for EGCS
installed under scheme A if a continuous exhaust gas monitoring system is not fitted.

4.4.8 Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, a daily spot check
of the Emission Ratio for a duration of not less than five minutes at a minimum recording frequency of
0.1 Hz at normal working condition for each outlet to the atmosphere should be undertaken to verify
compliance in conjunction with the continuous monitoring of the parameters stipulated in 4.4.7. The
exhaust gas readings should be allowed to stabilize before commencing recording. Readings from the
calibration procedure should be automatically recorded or noted in a calibration protocol. Emission
values, which are used to determine the Emission Ratio, obtained after stabilization should be
recorded. If a continuous exhaust gas monitoring system is fitted, only daily spot checks of the
parameters listed in paragraph 4.4.7 would be needed to verify proper operation of the EGC unit.

The revised form of the SOx Emissions Compliance Certificate(SECC) issued to the EGCS
installed as Scheme A is as follows.

APPENDIX 1
FORM OF SOx EMISSION COMPLIANCE CERTIFICATE
This is to certify that the exhaust gas cleaning system (EGCS) listed below has been

surveyed in accordance with the specifications contained under Scheme A in the
20XX Guidelines for exhaust gas cleaning systems adopted by resolution

MEPC.YYY(Z2).
This Certificate is valid only for the EGCS referred to below:
System Model/type Serial number This EGCS is certified as | EGCS - Technical
manufacturer providing following equivalency : Manual for Scheme
Fuel oil Sulphur | Maximum A
limit values; Sulphur (ETM-A) approval

content of | reference
fuel oils to be

used:
0.10% _ %/Inla*
0.50% %

*delete as applicable
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2) Documents — OMM, ETM and SECP

(1) Detailed procedures on how to make reports indicating *non-compliant conditions or
temporary ongoing compliance in accordance with 8.2.8 should be included in ETM
(4.2.2.1.9and 5.6.1.7)

Moreover, in accordance with MEPC.1/Circ.883 Rev.1 (paragraph 10 of Annex) the limits of
a short-term temporary emission exceedances should be included in ETM. Also, ETM-B
should include the advised maximum fuel Sulphur content for the operational conditions the
EGCS is designed for.

*non-compliant means it does not meet Regulation 14, Annex VI in MARPOL

4.2.2 EGCS Technical Manual "Scheme A" (ETM-A)

4.2.2.1 Each EGCS should be supplied with an ETM-A provided by the manufacturer. This ETM-A
should, as a minimum, contain the following information:.

9 detail the procedure to produce reports regarding operation in a non-compliant condition, or in a
condition where the ongoing compliance would be temporary indicated in accordance with 8.2.8.

5.6 EGCS Technical Manual "Scheme B" (ETM-B)

5.6.1 Each EGCS should be supplied with an ETM-B provided by the manufacturer. This ETM-B should,
as a minimum, contain the following information:

5.6.1.2.2 .2 the advised maximum fuel sulphur content for the operational conditions the EGCS is
designed for (Note: higher sulphur content fuel oils may be used provided the relevant Emission Ratio
value is not exceeded);

5.6.1.7 detail the procedure for producing reports regarding operation in a non-compliant condition, or in
a condition where the ongoing compliance would be temporary indicated in accordance with 8.2.8.

(2) The means to temporarily indicate ongoing compliance in the event of a failure of a single
monitoring device (8.2.8) in regard to MEPC.1/Circ.883/Rev.1. should be included in the
Onboard Monitoring Manual (OMM).

(3) In accordance with paragraph 8.2.10, Guidance for the indicator that may signify a
malfunction of EGCS should be included.

8.2.8 the means by which ongoing compliance would be temporarily indicated in the case of the failure
of a single monitoring device, taking into account that transitory periods of emission exceedances
and/or isolated spikes in the recorded output in the Emissions Ratio do not necessarily mean non-
compliant exceedance of emissions and should therefore not be considered as a breach of the
requirements;

8.2.10 guidance as to data or other indications which may signify a malfunction of either an analyser,
an item of ancillary equipment or an operating parameter sensor together with the fault-finding and
corrective actions which should be taken;
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(4) The OMM shall include a description of the operating conditions required for verification
when the exhaust gas scrubber is to be operated to demonstrate the functionality of the
monitoring device of the exhaust gas scrubber installed with Scheme B upon initial survey.

8.4 Under scheme B, where operation of the EGCS is required in order to demonstrate the functionality
of the monitoring system during installation or initial surveys, the OMM should describe the operational
condition(s) which demonstrate the operational behaviour of the monitoring system and which should
be used when surveying in accordance with paragraph 5.3.1. The description of operational condition(s)
may include:

.1 the connected fuel oil combustion unit load point(s); and
.2 the minimum operating time at a given load point.

(5) Ship Emission Compliance Plan (SECP) maintains records of actions initiated to meet the
requirements of these guidelines in the event of breakdown of an EGCS or related equipment
in accordance with MEPC.1/Circ.883/Rev.1. It should also include information to be notified
to the relevant flag State and port state’s administrations in accordance with
MEPC.1/Circ.883/Rev.1.

9.1.4 The SECP should advise that records should be kept of actions initiated to meet the requirement
of these Guidelines in case of breakdown of the EGCS or associated equipment, and that the relevant
flag and port State's Administration should be notified, in accordance with MEPC.1/Circ.883/Rev.1.

3) Emission testing

- The new guidelines states that extractive sample systems should be verified to be free of
ingress leakage. This should be verified by the surveyor on site.

6.10 Extractive sample systems should be verified to be free of ingress leakage in accordance with the
analysing equipment manufacturers' recommendations at intervals as defined in the OMM. It should be
verified that the system is free of ingress on initial start-up and as given in the OMM with the findings
from those checks recorded in the EGCS Record Book.

4) Data recording and processing device

- The new guideline requires data recording and reporting devices to record and report not only
the required measured values regard to paragraph 4.4.7, 5.4.2 and 10.3 but also applicable limit
values for all operating and emission-related parameters. It is essential that the data processing
device have an ability to identify whether a vessel is sailing inside or outside an Emission Control
Area (ECA) to be able to report applicable emission rate limit values.

7 DATA RECORDING AND PROCESSING DEVICE

7.2 The recording and processing device should record, whenever the EGCS is in operation, the data
described in 4.4.7, 5.4.2, and 10.3 as applicable, including overboard discharges from any associated
tanks within the system, against UTC and ship's position as given by a Global Navigational Satellite
System (GNSS) and whether the ship was inside or outside an Emission Control Area as given by
regulation 14.3 at that time. The device should also be capable of:
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.1 (Scheme B only) being automatically set, or pre-set, with the Emission Ratio limit value as
appropriate to the sea area, in relation to regulation 14.3, where the ship is operating;

.2 being automatically set, or pre-set, with the applicable overboard pH limit value;
.3 being automatically set with the applicable PAH limit value;

.4 recording the aggregated time in excess of 15 minutes over any
rolling 12-hour period that the differential PAH value is above the set limit value by more than 100%;

.5 being pre-set with the applicable turbidity limit value;
.6 recording the aggregated time in excess of 15 minutes over any
rolling 12-hour period that the rolling average differential turbidity value is above the set limit value
by more than 20%; and
.7 recording preset and set limit values.
7.5 The device should be capable of downloading a copy of the recorded data and reports in a readily

useable format clearly indicating periods of non-compliance. Such copy of the data and reports should
be available to the Administration or port State control as requested.

5) Discharge monitoring

(1) A new limit has been established for the discharge water from the temporary storage tank,
and the limit value should be applied only to the case of direct discharge to the sea. And it could
be discharged together with discharge water during open loop mode of EGCS provided that each
emission limit is satisfied.

10.1.7 Discharge water from temporary storage

10.1.7.1 Any discharge water originating from the EGCS and discharged overboard following temporary
storage within any tank designed for that purpose and featured in the ETM-A or ETM-B should be
monitored/recorded in accordance with 10.2.1, and meet, independent of any flow rate, the following
discharge water criteria:

pH See paragraph 10.1.2
PAH Maximum of 50 pg/L PAH:me (phenanthrene equivalence) before any dilution for control of
pH

Turbidity Not greater than 25 FNU (formazin nephlometric units) or 25 NTU (nephlometric turbidity
units) or equivalent units, before any dilution for pH control

10.1.7.2 When demonstration of compliance with the provisions contained within this section is not
possible, the water intended for discharge should be considered EGCS residue.

(2) Nitrate

(a) Nitrate discharge data can now also be presented as the difference between
concentrations in the inlet water and in the discharge water.

10.1.5.2 Within the first three months of operation after installation/initial survey and three months prior
to each renewal survey a sample of the discharge water from each EGCS should be drawn and analysed
for nitrate content and results should be made available to the Administration. However, the
Administration may require an additional sample to be drawn and analysed at its discretion. The nitrate
discharge data and analysis certificate is to be retained on board the ship as part of the EGCS Record
Book and to be available for inspection as required by port State control or other parties. Criteria in
respect of sampling, storage, handling and analysis should be detailed in the ETM-A or ETM-B as
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applicable. To assure comparable nitrate discharge rate assessment, the sampling procedures should
take into account 10.1.5.1, which specifies the need for discharge water flow normalization. Nitrates
discharge data is to be presented as the difference between concentrations in the inlet water and in the
discharge water. The test method for nitrate should be ISO 13395:1996,ISO 10304-1:2007, US EPA
353.2 or other internationally accepted equivalent test standard (suitable for seawater).

(b) Under scheme B, the sampling and reporting of nitrate analysis results which is gathered
from similar design could be used as an alternative to the sampling, analysis and
quantification requirements of 10.5.2 with the agreement of the Administration.

For this, Manufacturer should submit technical review or relevant document to this society
to check an engineering analysis which demonstrates the design similarities in respect of
nitrate concentrations in the discharge water.

10.1.5.3 Data on discharge water nitrate concentrations gathered from EGCSs of similar design could
be used as an alternative to the sampling, analysis and quantification requirements of 10.1.5.2 with the
agreement of the Administration based on an engineering analysis which demonstrates the design
similarities in respect of nitrate concentrations in the discharge water.

(3) These guidelines newly requires approval of discharge water monitoring with the minimum
logging frequency is 0.0111 Hz. And, Calibration and instrument drift data should, as given in
the OMM, be either recorded by the data recording system or manually entered in the EGCS
Record Book as appropriate to the means used.

10.4.1 The data recording system should comply with the requirements of sections 7 and 8 and should
continuously record pH, PAH and turbidity in accordance with 10.2.1 at a frequency of not less than
0.0111 Hz.

10.4.2 Calibration and instrument drift data should, as given in the OMM, be either recorded by the data
recording system or manually entered in the EGCS Record Book as appropriate to the means used.

(4) In the new guidelines, it stated Design guidance for water sampling points/valves.

10.7.1 Each sampling point should be installed at a location that is representative of the main washwater
or discharge water stream and accessible to personnel. The sampling extraction point should be open in
the direction of the water flow.

6) Phenanthrene equivalent

The terminology “Phenanthrene equivalent” is defined. Definitions can be found in Table 3 of this
guidelines. This is related to Discharge water monitoring unit.

Phenanthrene equivalent

It corresponds to the signal produced by a PAH monitor with excitation wavelengths between 244 nm
and 264 nm (254+10 nm) and detection wavelengths between 310 nm and 410 nm (36050 nm)
calibrated against a known set of phenanthrene concentrations within the expected measurement range
when exposed to EGCS discharge water containing a range of different PAH species.
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7) Appendices

-Appendix 3 DISCHARGE WATER DATA COLLECTION

The appendix 3 is fully amended, now which include Recommended procedure for sampling, 3
Recommended template for submitting sampling data and so on.

-Appendix 4 STANDARD SEAWATER TITRATION CURVE

This appendix can use be used in calculated-base methodologies to calculate that the discharge
water meet the PH criteria (10.1.2) in the new guideline.

-Appendix 5 ANALYSER INFORMATION TEMPLATES
This template can be used to meet the requirements of subsection 8.2 of these guidelines which

certain information, as a minimum, should be included in the OMM in order to facilitate surveys
and inspections.

This technical information was published by Convention& legislation team
(Convention@krs.co.kr) to give information about the new EGCS guideline, Res. MEPC 340(77).

- If you have any technical questions regarding plan and document approval for EGCS, please
contact the Environment & Piping Team. (piping@krs.co.kr, 070-8799-8460).

- If you have any technical questions regarding Type approval of the monitoring system, or
equipment inspection, please contact the Marine & Ocean Equipment Team.
(equipment@krs.co.kr, 070-8799-8267)

Reference

- Res. MEPC.259(68) - 2015 Guidelines for Exhaust Gas Cleaning Systems
- Res. MEPC.340(77) - 2021 Guidelines for Exhaust Gas Cleaning Systems
- MEPC.1/Circ.883/Rev.1 - Guidance on indication of ongoing compliance in the case of the

failure of a single monitoring instrument, and recommended actions to take if the exhaust
gas cleaning system (EGCS) fails to meet the provisions of the EGCS guidelines.

(Distributions : KR surveyors, Ship owners, Manufacturers, Other relevant parties)

Disclaimer :

Although all possible efforts have been made to ensure correctness and completeness of the
contents contained in this information service, the Korean Register is not responsible for any errors
oromissions made herein, nor held liable for any actions taken by any party as a result of information
retrieved from this information service.
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ANNEX 1

RESOLUTION MEPC.340(77)
(adopted on 26 November 2021)

2021 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine pollution
from ships,

RECALLING ALSO that, at its fifty-eighth session, the Committee adopted, by
resolution MEPC.176(58), a revised MARPOL Annex VI which significantly strengthens the
emission limits for sulphur oxides (SOx),

NOTING that regulation 4 of MARPOL Annex VI allows the use of an alternative compliance
method at least as effective in terms of emission reductions as that required by the Annex,
including any of the standards set forth in regulation 14, taking into account guidelines
developed by the Organization,

RECALLING that, at its fifty-ninth session, the Committee adopted, by resolution MEPC.184(59),
the 2009 Guidelines for exhaust gas cleaning systems,

RECALLING ALSO that, at its sixty-eighth session, the Committee adopted, by
resolution MEPC.259(68), the 2015 Guidelines for exhaust gas cleaning systems (hereinafter
referred to as the "2015 EGCS Guidelines"),

RECOGNIZING the need to update the 2015 EGCS Guidelines,

HAVING CONSIDERED, at its seventy-seventh session, draft amendments to the 2015 EGCS
Guidelines, prepared by the Sub-Committee on Pollution Prevention and Response at its
seventh session,

1 ADOPTS the 2021 Guidelines for exhaust gas cleaning systems (hereinafter referred
to as the "2021 EGCS Guidelines"), as set out in the annex to the present resolution;

2 INVITES Administrations to implement the 2021 EGCS Guidelines and apply them to
exhaust gas cleaning systems installed on ships the keels of which are laid or which are at a
similar stage of construction on or after 1 June 2022; or exhaust gas cleaning systems installed
on ships the keels of which are laid or which are at a similar stage of construction before 1
June 2022 which have a contractual delivery date of EGCS to the ship on or after 1 June 2022
or, in the absence of a contractual delivery date, the actual delivery of the exhaust gas cleaning
system to the ship on or after 1 June 2022; or amendments, as those specified in
paragraphs 4.2.2.4 or 5.6.3 of the 2021 EGCS Guidelines, to existing exhaust gas cleaning
systems undertaken on or after 1 June 2022, when allowing the use of an exhaust gas cleaning
system in accordance with regulation 4 of MARPOL Annex VI;

3 REQUESTS Parties to MARPOL Annex VI and other Member Governments to bring
the 2021 EGCS Guidelines to the attention of shipowners, ship operators, shipbuilders, marine
diesel engine manufacturers and any other interested groups;
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4 INVITES Administrations to provide for discharge water data collection as described
in appendix 3 of these Guidelines, and to also apply that appendix when undertaking related
sampling from exhaust gas cleaning systems that have been approved in accordance with the
earlier versions of the EGCS Guidelines;

5 AGREES to keep these Guidelines under review in the light of experience gained with
their application; and

6 ALSO AGREES that these Guidelines supersede the 2015 EGCS Guidelines adopted
by resolution MEPC.259(68).
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ANNEX
2021 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS
1 INTRODUCTION

1.1 MARPOL Annex VI requires ships to use fuel oil with a sulphur content not exceeding
that stipulated in regulations 14.1 or 14.4. Regulation 4 allows, with the approval of the
Administration, the use of an alternative compliance method at least as effective in terms of
emission reductions as that required by the Annex, including the standards set forth in
regulation 14. The Administration of a Party should take into account any relevant Guidelines
developed by the Organization pertaining to alternatives provided for in regulation 4.

1.2 These Guidelines have been developed to allow for the testing, survey, certification,
and approval of Exhaust Gas Cleaning Systems (EGCSs) in accordance with regulation 4 of
MARPOL Annex VI.

1.3 Equivalency with the relevant requirements of regulation 14 of MARPOL Annex VI
should be demonstrated by using these Guidelines as a basis of compliance with the relevant
Emission Ratio limit value as given in table 1. Where the design or operation of an EGCS
requires controls in addition to those given in these Guidelines in order to meet the
requirements of regulation 4.4 of the above-mentioned Annex, they should be subject to
special consideration by the Administration and should be communicated to the Organization
when submitting the notification required by regulation 4.2 of MARPOL Annex VI.

Table 1: Fuel oil sulphur limits in regulations 14.1 and 14.4 and corresponding
Emission Ratio limit values

Fuel oil sulphur content Emission Ratio
(% m/m) SO2(ppm)/CO2(% V/v)
0.50 21.7
0.10 4.3

Note:  The use of the above Emission Ratio limit values is only applicable when using petroleum-derived distillate
or residual fuel oils. See appendix 2 for the assumptions and rationale which form the basis of the Emission
Ratio method.

1.4 These Guidelines are recommendatory in nature; however, Administrations are
invited to base the implementation of the relevant requirements of regulation 4 of
MARPOL Annex VI on them.

2 GENERAL
21 Purpose

211 The purpose of these Guidelines is to specify the criteria for the testing, survey,
certification and verification of EGCSs under regulation 4 of MARPOL Annex VI to ensure that
they provide in service, at any operating load point at which they are to operate, including
during transient operation, effective equivalence to the requirements of regulations 14.1
or 14.4 of MARPOL Annex VI, as applicable.

2.1.2  These Guidelines describe two schemes for approval of an EGCS: Scheme A (system
certification with in-service continuous operational parameter monitoring and periodic emission
checks) and Scheme B (continuous emission monitoring by means of an approved monitoring
system together with periodic operational parameter checks):
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A in Scheme A, the EGCS is subject to approval by the Administration and
should be as given in section 4 subject to performance tests, sea trials or
other similar physical tests that verify that the system in service will result in
the intended performance; and

2 in Scheme B, the exhaust gas monitoring system of the EGCS is subject to
approval by the Administration and should be as given in section 5. Approved
exhaust gas monitoring system should continuously indicate the Emission
Ratio while the EGCS is in operation, allowing verification against the
applicable limit.

2.1.3 Emission testing in relation to either Scheme A or Scheme B should be undertaken,
as appropriate, as given in section 6.

2.1.4 Data recording, retention and the preparation of reports using that data in relation to
either Scheme A or Scheme B should be, as appropriate, as given in section 7.

2.1.5 Details of the monitoring systems for exhaust emissions, operating parameters, inlet
water, washwater and discharge water in relation to either Scheme A or Scheme B should be
documented, as appropriate, as given in section 8.

2.1.6  For ships which are to use an EGCS in part or in total as an approved equivalent to
the requirements of regulations 14.1 and/or 14.4 of MARPOL Annex VI, there should be an
approved SOx Emissions Compliance Plan (SECP) as given in section 9.

2.1.7  Discharge water monitoring which is equally applicable to Scheme A and Scheme B
should be undertaken as given in section 10.

2.2 Application

2.21 These Guidelines apply to any EGCS as applied to fuel oil combustion unit(s),
excluding shipboard incinerators, installed on board a ship.

2.2.2  For the purpose of these Guidelines, the term "EGCS" should be generally, but not
exclusively (see 2.2.3), understood as "wet EGCS".

2.2.3 Inthe absence of specific guidelines for EGCSs which use technologies or operate in
modes that are not defined in 2.3, these Guidelines may also be applied as appropriate.

2.2.4  These Guidelines apply to:

A EGCSs installed on ships the keels of which are laid or which are at a similar
stage of construction on or after 1 June 2022; or

2 EGCSs installed on ships the keels of which are laid or which are at a similar
stage of construction before 1 June 2022 which have a contractual delivery
date of EGCS to the ship on or after 1 June 2022 or, in the absence of a
contractual delivery date, the actual delivery of the EGCS to the ship on or
after 1 June 2022; or

3 amendments as those specified in 4.2.2.4 or 5.6.3 to existing EGCSs
undertaken on or after 1 June 2022.
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2.3 Abbreviations, definitions and required documents

2.3.1

Abbreviations as given in table 2 and definitions as given in table 3 are applied in
these Guidelines.

Table 2: Abbreviations

CL Closed-Loop

CO2 Carbon dioxide

EGC Exhaust gas cleaning

EGCS Exhaust gas cleaning system

ETM-A EGCS — Technical Manual for Scheme A

ETM-B EGCS — Technical Manual for Scheme B

MCR Maximum Continuous Rating

SECP SOx Emissions Compliance Plan

SECC SOx Emissions Compliance Certificate

SO, Sulphur dioxide

SOx Sulphur oxides

oL Open-Loop

OMM Onboard Monitoring Manual

PAH Polycyclic Aromatic Hydrocarbons

PAHphe Polycyclic Aromatic Hydrocarbons as phenanthrene equivalents
(see table 3)

uTC Universal Time Coordinated

Table 3: Definitions

12-hour period

A period of 12 consecutive hours determined on a rolling basis with new
12-hour periods beginning past each hour of EGCS operation.

Bleed-off water

An amount of aqueous solution removed from the washwater of an
EGCS operating in closed-loop mode to keep its required operating
properties and efficiency.

Certified Value The Emission Ratio specified by the manufacturer that the EGCS is
certified as meeting when operating on a continuous basis on the
manufacturer-specified maximum fuel sulphur content and within the
specified operational parameters. Applicable to Scheme A only.

Closed-loop EGCS operating mode in which the washwater is passed several times

mode through the EGC unit.
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In order for the washwater to keep its required operating properties and
efficiency, its pH usually has to be adjusted, e.g. by adding chemicals
such as NaOH. In addition, a small amount of washwater is bled,
periodically or continuously, from the system. This bleed-off water, unless
meeting discharge water criteria, needs to be treated to meet discharge
water criteria, or is regarded as EGCS residue.

Continuous
monitoring

Process and technology used for evaluation of EGCS compliance through
representative measurement, at a specified frequency, for selected
parameters.

Discharge water

Any water from an EGCS to be discharged overboard.

EGC unit

Device within which exhaust gas and cleaning medium are mixed. An
EGC unit may have a single or multiple fuel oil combustion unit(s)
connected to it.

EGCS Electronic
Data Recording,
or Electronic

Logging System

Automatic record of the EGCS in service operating parameters. The
record of parameters does not involve any user input.

EGCS Record
Book (or
Electronic
Record Book)

A user-input record of the EGCS, component adjustments, corrective and
planned maintenance and service records as appropriate. It can have an
electronic format.

EGCS residue

Material removed from the washwater or the bleed-off water by a
treatment system or discharge water that does not meet the discharge
criterion, or other residue material removed from the EGCS.

Emission Ratio

SO; expressed in ppm/CO2 expressed in % Vi/v.

Exhaust Gas
Cleaning System
(EGCS)

A system that includes one or more EGC units and which is based on
technology that uses a wet cleaning medium for the reduction of SOx from
an exhaust gas stream from installed fuel oil combustion unit(s), operating
in either open-loop or closed-loop mode. A hybrid EGCS can operate in
both open-loop mode and closed-loop mode. Several EGC units may
utilize a common uptake system with a single exhaust gas monitoring
system. Several EGC units may utilize a common washwater, water
supply, treatment and/or overboard system and discharge water
monitoring equipment.

Extractive
sampling system

System which extracts a sample flow from the exhaust gas stream and
transfers it by heated lines to the measurement instrument.

Fuel oil
combustion unit

Any engine, boiler, gas turbine, or other fuel oil fired equipment, excluding
shipboard incinerators.

Inlet water

Water entering the ship as a cleaning medium for an EGC unit.

In situ

Measuring directly within an exhaust gas stream.
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Load range Interval ranging from minimum practicable to maximum rated power of
diesel engine or maximum steaming rate of the boiler.

Open-loop mode | EGCS operating mode in which the washwater, typically seawater, is
passed through the EGC unit only once before it is being discharged
overboard as discharge water.

Phenanthrene It corresponds to the signal produced by a PAH monitor with excitation
equivalent wavelengths between 244 nm and 264 nm (254+10 nm) and detection
wavelengths between 310 nm and 410 nm (360+50 nm) calibrated
against a known set of phenanthrene concentrations within the expected
measurement range when exposed to EGCS discharge water containing
a range of different PAH species.

Washwater Cleaning medium brought into contact with the exhaust gas stream for the
reduction of SOx.

Wet EGCS EGCS using liquid cleaning medium.

2.3.2 Relevant documents for EGCSs approved in accordance with Scheme A and
Scheme B are listed in table 4.

Table 4: Relevant documents for Scheme A and Scheme B

Document Scheme A Scheme B
SECP X X
SECC X
ETM Scheme A X
ETM Scheme B X
OMM X X
EGCS Record Book or X X
Electronic Record Book
3 SAFETY NOTE
3.1 Due attention is to be given to the safety implications related to the handling and

proximity of exhaust gases, the measurement equipment and the storage and use of
pressurized containers of pure and calibration gases. Sampling positions and permanent access
platforms should be such that this monitoring may be performed safely. For positioning the
EGCS discharge water outlet, due consideration should be given to the locations of the existing
seawater inlets. In all operating conditions the design of the EGCS should take into consideration
the necessary balance between low pH water discharge and the anti-corrosive resistance of the
surfaces in contact with that discharge stream. To avoid premature failure of sea chests,
discharge pipework and hull penetration finishes, due care should be taken in the preparation
of surfaces and the correct selection and application of protective coatings to withstand the
corrosive effects of low pH discharge water.

3.2 In cases where exhaust gas duct bypass lines are arranged on board, appropriate
measures should be taken to prevent leakage of exhaust gases from the damper to bypass
lines.
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4 SCHEME A - EGCS APPROVAL, SURVEY AND CERTIFICATION USING
PARAMETER AND EMISSION CHECKS

4.1 Approval of EGCSs
4.1.1  General

Options under Scheme A of these Guidelines provide for:

A individual EGCS approval;
2 serially manufactured systems; and
3 production range approval.

4.1.2 Individual EGCS approval

4.1.2.1 An EGCS should be certified as capable of meeting the Emission Ratio value, the
Certified Value, specified by the manufacturer (e.g. the Emission Ratio value the system is
capable of achieving on a continuous basis) with fuel oils of the manufacturer's specified
maximum % m/m sulphur content and for the range of operating parameters, as listed
in 4.2.2.1.2, for which they are to be approved. The Certified Value should at least be suitable
for ship operations under requirements given by MARPOL Annex VI regulations 14.1
and/or 14.4.

4.1.2.2 Where testing is not to be undertaken with fuel oils of the manufacturer's specified
maximum % m/m sulphur content, the use of two test fuels with a lower % m/m sulphur content
is allowed. The two fuels selected should have a difference in % m/m sulphur content sufficient
to demonstrate the operational behaviour of the EGCS and to demonstrate that the Certified
Value can be met if the EGCS were to be operated with a fuel of the manufacturer's specified
maximum % m/m sulphur content. In such cases a minimum of two tests, in accordance with
subsection 4.3 as appropriate, should be performed. These tests need not be sequential and
could be undertaken on two different, but identical, EGCSs.

4.1.2.3 The maximum and, if applicable, minimum exhaust gas mass flow rate of the system
should be stated. The effect of variation of the other parameters defined in 4.2.2.1.2 should be
justified by the equipment manufacturer. The effect of variations in these factors should be
assessed by testing or otherwise as appropriate. No variation in these factors, or combination
of variations in these factors, should be such that the emission value of the EGCS would be in
excess of the Certified Value.

4.1.2.4 Data obtained in accordance with this section should be submitted to the
Administration for approval together with the ETM-A.

4.1.3  Serially manufactured systems

4.1.3.1 Inthe case of nominally similar EGCSs of the same mass flow ratings as that certified
under 4.1.2, and to avoid the testing of each EGCS, the Administration, based on a submission
of the equipment manufacturer, should take the necessary measures to verify that adequate
arrangements have been made to ensure effective control of the conformity of production
arrangement. The certification of each EGCS under this arrangement should be subject to such
surveys that the Administration should consider necessary as to assure that each EGCS has
an Emission Ratio value of not more than the Certified Value when operated in accordance
with the parameters defined in 4.2.2.1.2.
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4.1.4 Product range approval

4.1.4.1 In the case of an EGCS of the same design, but of different maximum exhaust gas
mass flow capacities, the Administration may accept, in lieu of tests on an EGCS of all
capacities in accordance with 4.1.2, tests of EGCSs of three different capacities provided that
the three tests are performed at intervals including the highest, lowest and one intermediate
capacity rating within the range.

4.1.4.2 Where there are significant differences in the design of EGCSs of different capacities,
this procedure should not be applied unless it can be shown, to the satisfaction of the
Administration, that in practice those differences do not materially alter the performance
between the various EGCS types.

4.1.4.3 For EGCSs of different capacities, the sensitivity to variations in the type of
combustion machinery to which they are fitted should be detailed together with sensitivity to
the variations in the parameters listed in 4.2.2.1.2. This should be on the basis of testing, or
other data as appropriate.

4.1.4.4 The effect of changes of EGCS capacity on washwater and discharge water
characteristics should be detailed.

4.1.4.5 All supporting data obtained in accordance with this section, together with the ETM-A
for each system, should be submitted to the Administration for approval.

4.2 Survey and certification
4.2.1 Procedures for the certification of an EGCS

4.2.1.1 In order to meet the criterion of subsection 4.1 either prior to, or after installation on
board, each EGCS should be certified as meeting the Certified Value specified by the
manufacturer (e.g. the Emission Ratio the system is capable of achieving on a continuous
basis) under the operating conditions and restrictions as given by the EGCS Technical Manual
(ETM-A) as approved by the Administration.

4.2.1.2 Determination of the Certified Value should take into account the provisions of these
Guidelines.

4.2.1.3 Each EGCS meeting the criterion of 4.2.1.1 should be issued an SECC by the
Administration. The form of the SECC is given in appendix 1.

4.2.1.4 Application for an SECC should be made by the EGCS manufacturer, shipowner or
other party.

4.2.1.5 Any subsequent EGCS of the same design and rating as that certified under 4.2.1.1
may be issued with an SECC by the Administration without the need for testing taking into
account 4.2.1.1 subject to 4.1.3 of these Guidelines.

4.2.1.6 EGCSs of the same design, but with ratings different from that certified under 4.2.1.1
may be accepted by the Administration subject to 4.1.4 of these Guidelines.

4.2.1.7 EGCSs which treat only part of the exhaust gas flow of the uptake in which they are
fitted should be subject to special consideration by the Administration to ensure that under all
defined operating conditions the overall Emission Ratio value of the exhaust gas downstream
of the system is no more than the Certified Value.
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4.2.2 EGCS Technical Manual "Scheme A" (ETM-A)

4.2.21 Each EGCS should be supplied with an ETM-A provided by the manufacturer.
This ETM-A should, as a minimum, contain the following information:

A the identification of the system (manufacturer, model/type, serial number and
other details as necessary) including a description of the system and any
required ancillary systems. In case a system contains more than one EGC
unit, each EGC unit should be identified;

2 the operating limits, or range of operating values, for which the unit is
certified. These should, as a minimum, include:

A the maximum and, if applicable, minimum mass flow rate of
exhaust gas;

2 the maximum and, if applicable, minimum exhaust gas mass flow
rate capacity of the EGC unit;

3 the maximum fuel oil sulphur content the EGCS is certified for;
4 the Certified Value;
.5 the power, type and other relevant parameters of the fuel oil

combustion unit which the EGCS is to be connected to; for boilers
also the maximum air/fuel ratio at 100% load should be given; and
for diesel engines whether the engine is of 2 or 4-stroke cycle should
be indicated;

.6 the maximum and minimum washwater flow rate, inlet pressures
and minimum inlet water alkalinity (ISO 9963-1-2:1994);

4 the exhaust gas inlet temperature ranges and maximum and
minimum exhaust gas outlet temperature with the EGCS in
operation;

.8 the maximum exhaust gas differential pressure across the EGC unit

and the maximum exhaust gas inlet pressure;

9 the salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

.10 other factors concerning the design and operation of the EGCS
relevant to achieving a maximum Emission Ratio value no higher
than the Certified Value;

3 any requirements or restrictions applicable to the EGCS or associated

equipment necessary to enable the system to achieve a maximum Emission
Ratio value no higher than the Certified Value;

4 maintenance, service or adjustment requirements in order that the EGCS
can continue to achieve a maximum Emission Ratio value no higher than the
Certified Value. The maintenance, servicing and adjustments should be
recorded in the EGCS Record Book;
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.5 corrective actions to be applied if the following occurs or is expected to occur:
operating conditions are outside approved ranges or limits; the discharge
water quality criteria are not met; or exceedances of the Certified Value;

.6 a verification procedure to be used during surveys to ensure that the system's
performance is maintained and that the system is used as required
(see subsection 4.4);

g washwater and discharge water characteristics across the operating load
range;
.8 design requirements for the treatment and monitoring of washwater and

control of discharge water, including, for example, bleed-off water from
closed-loop EGCS operation or discharge water temporarily stored within the
EGCS; and

9 detail the procedure to produce reports regarding operation in a
non-compliant condition, or in a condition where the ongoing compliance
would be temporary indicated in accordance with 8.2.8.

4.2.2.2 The ETM-A should be approved by the Administration.

4.2.2.3 The ETM-A should be retained on board the ship onto which the EGCS is installed
and should be available for surveys as required.

4.2.2.4 Amendments to the ETM-A which reflect EGCS changes that affect performance with
respect to emissions to air and/or water should be approved by the Administration. Where
additions, deletions or amendments to the ETM-A are separate to the ETM-A as initially
approved, they should be retained with the ETM-A and should be considered as part of it.

4.2.3 In-service surveys

4231 The EGCS should be subject to survey on installation and at initial,
annual/intermediate and renewals surveys by the Administration.

4.2.3.2 In accordance with regulation 10 of MARPOL Annex VI, the EGCS may also be
subject to inspection by port State control.

4.2.3.3 Prior to use, each EGCS should be issued with an SECC by the Administration.

4.2.3.4 Following the installation survey given in 4.2.3.1, sections 2.3 and 2.6 of the
Supplement to the ship's International Air Pollution Prevention Certificate should be duly
completed.

4.3 Emission limits

4.3.1 Each EGCS should be capable of reducing emissions to equal to or less than the
Certified Value at any load point, including fuel oil combustion unit idling, when operated in
accordance with 4.2.2.1.2.

4.3.2 Inorder to demonstrate performance, emission measurements should be undertaken,
with the agreement of the Administration, at a minimum of four load points. One load point
should be at 95% to 100% of the maximum exhaust gas mass flow rate for which the unit is to
be certified. One load point should be within £ 5% of the minimum exhaust gas mass flow rate
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for which the unit is to be certified. The other two load points should be equally spaced between
the maximum and minimum exhaust gas mass flow rates. Where there are discontinuities in
the operation of the system, the number of load points should be increased, with the agreement
of the Administration, so that it is demonstrated that the required performance over the stated
exhaust gas mass flow rate range is retained. Additional intermediate load points should be
tested if there is evidence of an emission peak below the maximum exhaust gas mass flow
rate and above, if applicable, the minimum exhaust gas flow rate. These additional tests should
be of sufficient number as to establish the emission peak value.

4.4 Onboard verification procedures for demonstrating compliance

4.4.1 For each EGCS, the ETM-A should contain a verification procedure for use during
surveys as required. This procedure should not require specialized equipment or an in-depth
knowledge of the system. Where particular devices are required, they should be provided and
maintained as part of the system. The EGCS should be designed in such a way as to facilitate
inspection as required. The basis of the verification procedure is that if all relevant components
and operating values or settings are within the approved ranges, then the performance of the
EGCS can be assumed to meet the requirements without the need for actual continuous
exhaust emission monitoring.

4.4.2 Included in the verification procedure should be all components and operating values
or settings which may affect the operation of the EGCS and its ability to meet the Certified Value.

4.4.3 The verification procedure should be provided by the EGCS manufacturer and
approved by the Administration.

444  The verification procedure should cover both a documentation check and a physical
check of the EGCS.

4.4.5 The surveyor should verify that each EGCS is installed in accordance with the ETM-A
and has an SECC as required.

446 At the discretion of the Administration, the surveyor should have the option of
checking one or all of the identified components, operating values or settings. Where there is
more than one EGC unit within the EGCS, the Administration may, at its discretion, abbreviate
or reduce the extent of the survey on board; however, the entire survey should be completed
for at least one of each type of EGC unit on board provided that it is expected that the other
EGC units perform in the same manner.

447 The EGCS should include means to automatically record when the system is in use.
These means should automatically record, at least at the frequency specified in 5.4.2, as a
minimum, washwater pressure and flow rate at the EGC unit's inlet connection, exhaust gas
pressure before and pressure drop across each EGC unit, fuel oil combustion unit load, and
exhaust gas temperature before and after the EGC unit against the respective operating limits,
or range of operating values. The data recording system should comply with the requirements
of sections 7 and 8. In the case of a system consuming chemicals at a known rate as
documented in ETM-A, recordings of such consumption in the EGCS Record Book also serves
this purpose.

4.4.8 Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, a daily
spot check of the Emission Ratio for a duration of not less than five minutes at a minimum
recording frequency of 0.1 Hz at normal working condition for each outlet to the atmosphere
should be undertaken to verify compliance in conjunction with the continuous monitoring of the
parameters stipulated in 4.4.7. The exhaust gas readings should be allowed to stabilize before
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commencing recording. Readings from the calibration procedure should be automatically
recorded or noted in a calibration protocol. Emission values, which are used to determine the
Emission Ratio, obtained after stabilization should be recorded. If a continuous exhaust gas
monitoring system is fitted, only daily spot checks of the parameters listed in paragraph 4.4.7
would be needed to verify proper operation of the EGC unit.

449 An EGCS Record Book should be maintained on board the ship recording
maintenance and service of the system including like-for-like replacement. This EGCS Record
Book should be available during surveys as required and may be read in conjunction with
engine-room logbooks and other data, as necessary, to confirm the correct operation of the
EGCS. The form of this record should be provided by the EGCS manufacturer and approved
by the Administration. Alternatively, this information may be recorded in the ship's planned
maintenance record system as approved by the Administration. Alternatively, this information
may be recorded in an Electronic Record Book as approved by the Administration. The EGCS
Record Book entries should be maintained on board the ship for a minimum period of three
years after the last entry has been made.

5 SCHEME B - EGCS APPROVAL, SURVEY AND CERTIFICATION USING
CONTINUOUS MONITORING OF EMISSION RATIO

5.1 General

5.1.1 Scheme B provides for the approval of the means of continuous Emission Ratio
monitoring, supported by daily parameter checks, which will subsequently be used at surveys,
and otherwise as required, to demonstrate compliance with the objectives as given in
the SECP.

5.2 Approval

521 The ETM-B, as defined in these Guidelines, should be approved by the
Administration.

5.3 Survey and certification

5.3.1 The EGCS's exhaust gas monitoring system should be subject to survey on
installation and at initial, annual/intermediate and renewals surveys by the Administration in
order to demonstrate that it functions as given in the OMM. The scope of the installation or
initial survey should include EGCS operation, as required, in order to demonstrate the
functionality of the exhaust gas monitoring system.

5.3.2  Following the installation survey given in 5.3.1 and approval of documents as listed
in 2.3.2, sections 2.3 and 2.6 of the Supplement to the ship's International Air Pollution
Prevention Certificate should be duly completed.

54 Exhaust gas monitoring

5.4.1 The exhaust gas composition of the Emission Ratio should be measured at an
appropriate position after the EGC unit and that measurement should be as given in section 6
as applicable. A suitable position could be downstream of the EGC unit, but before any
possible mixing of outside ambient air or other additional air or gases with the exhaust gas.

54.2 SOz(ppm) and CO2(%) and, to not less than one decimal place, the Emission Ratio
should be continuously monitored and recorded against the applicable Emission Ratio limit
onto a data recording and processing device at a rate which should not be less than 0.0035 Hz
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whenever the EGCS is in operation. This monitoring may be suspended for service and
maintenance periods of gas analyser and associated equipment as required by the OMM. Zero
and span check calibration and instrument drift data should, as given in the OMM, be either
recorded by the data recording system or manually entered in the EGCS Record Book as
appropriate to the means used.

5.4.3  If more than one analyser is to be used to determine the Emission Ratio, these should
have similar sampling and measurement times and the data outputs aligned to ensure that the
Emission Ratio is fully representative of the exhaust gas composition.

5.5 Onboard verification procedures for demonstrating compliance with emission
limits

5.5.1 The data recording system should be as given in sections 7 and 8. Data and the
associated reports should be available to the Administration as necessary to demonstrate
compliance as required and, in accordance with regulation 10 of MARPOL Annex VI, may also
be subject to inspection by port State control.

5.56.2 Daily spot checks of the parameters listed in 4.4.7 are needed to verify proper
operation of the EGCS and should be recorded in the EGCS Record Book or in the engine-room
logger system.

5.6 EGCS Technical Manual "Scheme B" (ETM-B)

5.6.1 Each EGCS should be supplied with an ETM-B provided by the manufacturer.
This ETM-B should, as a minimum, contain the following information:

A the identification of the system (manufacturer, model/type, serial number and
other details as necessary) including a description of the system and any
required ancillary systems. If a system consists of more than one EGC unit,
each EGC unit should be identified;

2 the operating limits, or range of operating values, for which the system is
designed. These should, as a minimum, include:

A the maximum and, if applicable, minimum mass flow rate of exhaust
gas;
2 the advised maximum fuel sulphur content for the operational

conditions the EGCS is designed for (Note: higher sulphur content
fuel oils may be used provided the relevant Emission Ratio value is
not exceeded);

3 the power, type and other relevant parameters of the fuel oil
combustion unit for which the EGCS is to be connected to. For
boilers, the maximum air/fuel ratio at 100% load should also be
given for diesel engines whether the engine is of 2 or 4-stroke cycle;

4 the maximum and minimum washwater flow rate, inlet pressures
and minimum inlet water alkalinity (ISO 9963-1-2:1994);

.5 the exhaust gas inlet temperature ranges and maximum and
minimum exhaust gas outlet temperature with the EGCS in
operation;
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.6 the maximum exhaust gas differential pressure across the EGC unit
and the maximum exhaust gas inlet pressure;

7 the salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

.8 other parameters as necessary concerning the operation of the
EGCS;
3 any requirements or restrictions applicable to the EGCS or associated
equipment;
4 corrective actions to be applied if the following occurs or is expected to occur:

operating conditions are outside approved ranges or limits; the discharge
water quality criteria are not met; or exceedances of the maximum allowable
Emission Ratio;

.5 washwater and discharge water characteristics across the operating load
range;
.6 design requirements for the treatment and monitoring of washwater and

control of discharge water, including for example bleed-off water from
closed-loop EGCS operation or discharge water temporarily stored within the
EGCS; and

7 detail the procedure for producing reports regarding operation in a
non-compliant condition, or in a condition where the ongoing compliance
would be temporary indicated in accordance with 8.2.8.

5.6.2 The ETM-B should be retained on board the ship onto which the EGCS is fitted.
The ETM-B should be available for surveys as required.

5.6.3 Amendments to the ETM-B which reflect EGCS changes that affect performance with
respect to emissions to air and/or water should be approved by the Administration. Where
additions, deletions or amendments to the ETM-B are separate from the ETM-B as initially
approved, they should be retained with the ETM-B and should be considered as part of it.

5.7 Onboard procedures for demonstrating compliance

571 An EGCS Record Book should be maintained on board the ship recording
maintenance and servicing of the emission monitoring and ancillary components as given in
the OMM including like-for-like replacements. The form of this record book should be approved
by the Administration. This EGCS Record Book should be available at surveys as required and
may be read in conjunction with engine-room logbooks and other data as necessary to confirm
the correct operation of the EGCS. Alternatively, this information may be recorded in the ship's
planned maintenance record system as approved by the Administration. Alternatively, this
information may be recorded in an Electronic Record Book as approved by the Administration.
The EGCS Record Book entries should be maintained on board the ship for a minimum period
of three years after the last entry has been made.
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6 EMISSION TESTING

6.1 Emission testing should follow the requirements of the NOx Technical Code 2008
except as provided for in these Guidelines.

6.2 CO- should be measured using an analyser operating on the non-dispersive infrared
(NDIR) principle and with additional equipment such as dryers as necessary. SO, should be
measured using analysers operating on NDIR or non-dispersive ultra-violet (NDUV) principles
and with additional equipment such as dryers as necessary. Other systems or analyser
principles may be accepted, subject to the approval of the Administration, provided they yield
equivalent or better results than those of the equipment referenced above. For acceptance of
other CO, systems or analyser principles, the reference method should be in accordance with
the requirements of appendix Il of the NOx Technical Code 2008.

6.3 The analysing equipment should be installed, operated, maintained, serviced and
calibrated in accordance with the requirements as given in the OMM, at a frequency which
ensures that the requirements of 1.7 to 1.10 of appendix Ill of the NOx Technical Code 2008
are met at all times the equipment is in operation.

6.4 An exhaust gas sample for SOz should be obtained from a representative sampling
point downstream of the EGC unit.

6.5 SOz and CO; should be monitored using either in situ or extractive sampling systems.

6.6 Extractive exhaust gas samples for SO determination should be maintained at a
sufficient temperature to avoid condensation of water in the sampling system and hence loss
of SO..

6.7 If an extractive exhaust gas sample for determination needs to be dried prior to
analysis it should be done in a manner that does not result in loss of SO in the sample as
analysed.

6.8 The SOz and CO; values should be compared on the basis of the same residual water
content (e.g. dry or with the same wetness fraction).

6.9 In justified cases where the CO; concentration is reduced by the EGC unit, the CO-
concentration can be measured at the EGC unit inlet, provided that the correctness of such a
methodology can be clearly demonstrated. In such cases the SO, and CO; values should be
compared on a dry basis. If measured on a wet basis the water content in the exhaust gas
stream at those points should also be determined in order to correct the readings to dry basis
values. For calculation of the CO; value on a dry basis, the dry/wet correction factor may be
calculated in accordance with paragraph 5.12.3.2.2 of the NOx Technical Code 2008.

6.10 Extractive sample systems should be verified to be free of ingress leakage in
accordance with the analysing equipment manufacturers' recommendations at intervals as
defined in the OMM. It should be verified that the system is free of ingress on initial start-up
and as given in the OMM with the findings from those checks recorded in the EGCS Record
Book.

6.11 The span gases for the SO, and CO; analyser should be a mixture of SO, and/or CO;
and nitrogen at a concentration of more than 80% of the full scale of the measuring range
used. The span gas for the CO; should conform to the requirements of section 2 of appendix IV
of the NOx Technical Code 2008. Other equivalent arrangements, as detailed in the OMM, may
be accepted by the Administration.
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7 DATA RECORDING AND PROCESSING DEVICE

71 The recording and processing device should be of robust, tamper-proof design with
read-only capability.

7.2 The recording and processing device should record, whenever the EGCS is in
operation, the data described in 4.4.7, 5.4.2, and 10.3 as applicable, including overboard
discharges from any associated tanks within the system, against UTC and ship's position as
given by a Global Navigational Satellite System (GNSS) and whether the ship was inside or
outside an Emission Control Area as given by regulation 14.3 at that time. The device should
also be capable of:

A (Scheme B only) being automatically set, or pre-set, with the Emission Ratio
limit value as appropriate to the sea area, in relation to regulation 14.3, where
the ship is operating;

2 being automatically set, or pre-set, with the applicable overboard pH limit
value;

3 being automatically set with the applicable PAH limit value;

4 recording the aggregated time in excess of 15 minutes over any

rolling 12-hour period that the differential PAH value is above the set limit
value by more than 100%;

5 being pre-set with the applicable turbidity limit value;

.6 recording the aggregated time in excess of 15 minutes over any
rolling 12-hour period that the rolling average differential turbidity value is
above the set limit value by more than 20%; and

4 recording preset and set limit values.

7.3 The recording and processing device should be capable of preparing reports over
specified time periods.

7.4 Data should be retained for a period of not less than 18 months from the date of
recording. If the device is changed over that period, it should be ensured that the required data
is retained on board and available as required for inspection.

7.5 The device should be capable of downloading a copy of the recorded data and reports
in a readily useable format clearly indicating periods of non-compliance. Such copy of the data
and reports should be available to the Administration or port State control as requested.

8 ONBOARD MONITORING MANUAL (OMM)

8.1 An OMM should be prepared to cover each EGCS installed in conjunction with a fuel
oil combustion unit, which should be identified, for which compliance is to be demonstrated.

8.2 The OMM should, as a minimum, include:

A for extractive exhaust gas sampling systems, the position from which the gas
sample is drawn together with details, arrangement and operating ranges of
the analysers and all necessary ancillary components or requirements
including, but not limited to, sample probe assembly, sample transfer line and
sample treatment unit;
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2

10

1

A2

for in situ exhaust gas analysers, the location and arrangement of the
analyser in the exhaust duct, operating ranges and all necessary ancillary
components or requirements;

for inlet water and discharge water monitoring, the positions from which the
water samples are drawn, the location and arrangement of the analysers
together with details of any necessary ancillary services such as sample
transfer lines and sample treatment units;

the analysers to be used for monitoring of exhaust gas, inlet water, discharge
water, their service, maintenance, and calibration requirements. Templates
covering the minimum information which should be included are provided in
appendix 5;

the zero and span check procedures of the exhaust gas analysers and
calibration of washwater, discharge water and inlet water analysers together
with reference materials to be used and the required frequency of those
checks;

the operating parameter instruments to be used described in 4.4.7 or 5.5.2;

the installation, operation, adjustment, maintenance, servicing and
calibration requirements and procedures of the analysers, associated
ancillary equipment and operating parameter measurement instruments;

the means by which ongoing compliance would be temporarily indicated in
the case of the failure of a single monitoring device, taking into account that
transitory periods of emission exceedances and/or isolated spikes in the
recorded output in the Emissions Ratio do not necessarily mean
non-compliant exceedance of emissions and should therefore not be
considered as a breach of the requirements;

the data recording system and how it is to be operated, data retained and the
types of reports which it can produce;

guidance as to data or other indications which may signify a malfunction of
either an analyser, an item of ancillary equipment or an operating parameter
sensor together with the fault-finding and corrective actions which should be
taken;

other information or data relevant to the correct functioning or use of the
monitoring system or its use in demonstrating compliance; and

where the information described in .1 to .11 above is referring to detailed
descriptions of procedures, reference can be made to additional documents
(e.g. manufacturer's documentation) which should be considered part of the
OMM.

8.3 The OMM should specify how the EGCS, operating parameter measurement
instruments and the exhaust gas and discharge water monitoring systems are to be surveyed
in order to verify that:

A

the EGCS conforms to the ETM-A or ETM-B as applicable;
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2 the operating parameter instruments installed and used on board are as
approved per the OMM,;

3 the exhaust gas and discharge water monitoring systems used on board are
as approved per the OMM;

4 inspection, maintenance, servicing, calibration and adjustments have been
undertaken as required and those actions recorded in the EGCS Record
Book as required; and

.5 the operating parameter instruments and the exhaust gas and discharge
water monitoring systems are correctly functioning.

8.4 Under scheme B, where operation of the EGCS is required in order to demonstrate
the functionality of the monitoring system during installation or initial surveys, the OMM should
describe the operational condition(s) which demonstrate the operational behaviour of the
monitoring system and which should be used when surveying in accordance with
paragraph 5.3.1. The description of operational condition(s) may include:

A the connected fuel oil combustion unit load point(s); and
2 the minimum operating time at a given load point.

8.5 The OMM should be:
A approved by the Administration; and

2 retained on board the ship onto which the EGCS is installed and should be
available for surveys as required.

9 SHIP COMPLIANCE
9.1 SOx Emissions Compliance Plan (SECP)

9.1.1 For a ship which is to use an EGCS, in part or in total, as an approved equivalent
means to the requirements given by regulation 14.1 or 14.4 of MARPOL Annex VI there should
be an SECP for the ship, approved by the Administration.

9.1.2 The SECP should list each fuel oil combustion unit which may use fuel oil supplied in
accordance with the requirements of regulations 14.1 and/or 14.4 of MARPOL Annex VI.

9.1.3 The SECP should list each fuel oil combustion unit which may use Scheme A and/or B
of these Guidelines together with identification of the EGCS to which it is connected and
whether this control may be applied continuously or only inside or only outside the Emission
Control Areas given by regulation 14.3 of MARPOL Annex VI.

9.1.4 The SECP should advise that records should be kept of actions initiated to meet the
requirement of these Guidelines in case of breakdown of the EGCS or associated equipment,
and that the relevant flag and port State's Administration should be notified, in accordance with
MEPC.1/Circ.883/Rev.1.
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9.2 Demonstration of compliance
9.2.1 Scheme A

9.2.1.1 The SECP should refer to, not reproduce, the ETM-A, EGCS Record Book or
engine-room logger system and OMM as specified under Scheme A.

9.2.1.2 For all fuel oil combustion units listed under 9.1.3, details should be provided
demonstrating that the rating and restrictions for the EGCS as approved, under 4.2.2.1.2, are
complied with.

9.2.1.3 Required parameters should be monitored and recorded as described in 4.4.7 when
the EGCS is in operation in order to demonstrate compliance.

9.2.2 SchemeB

9.2.2.1 The SECP should refer to, not reproduce, the ETM-B, EGCS Record Book or
engine-room logger system and OMM as specified under Scheme B.

10 DISCHARGE WATER
10.1 Discharge water quality criteria’

10.1.1 EGCS discharge water should comply with the following criteria prior to being
discharged into the sea:

10.1.2 pH criteria

10.1.2.1 The discharge water pH should comply with one of the following requirements, which
should be recorded in the ETM-A or ETM-B as applicable:

A The discharge water should have a pH no lower than 6.5 measured at the
ship's overboard discharge with the exception that, during manoeuvring and
transit, a maximum difference of 2 pH units is allowed between the inlet water
and overboard discharge values.

2 The pH discharge limit, at the overboard monitoring position, is the value that
will ensure a pH no lower than 6.5 at a distance of 4 m from the overboard
discharge point with the ship stationary, and is to be recorded as the
overboard pH discharge limit in the ETM-A or ETM-B. The overboard pH
discharge limit can be determined either by means of direct measurement,
or by using a calculation-based methodology (computational fluid dynamics
or other equally scientifically established empirical formulae) as agreed by
the Administration, and in accordance with the following conditions to be
recorded in the ETM-A or ETM-B:

The discharge water quality criteria should be reviewed in the future as more data become available,
including relevant research and development results, on the content of discharge water and its effects, taking
into consideration any advice given by GESAMP. Guidance for voluntary discharge water data collection is
included in appendix 3.
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A all EGC units connected to the same outlets are operating at their
full loads (or highest practicable load) and with fuel oil of the
maximum sulphur content for which the units are to be certified
(Scheme A) or used with (Scheme B);

2 if a test fuel with lower sulphur content, and/or test load lower than
maximum, sufficient for demonstrating the behaviour of the
discharge water plume is used, the plume's mixing ratio must be
established based on the titration curve of seawater. The mixing
ratio would be used to demonstrate the behaviour of the discharge
water plume and that the overboard pH discharge limit has been
met if the EGCS is operated at the highest fuel sulphur content and
load for which the EGCS is certified (Scheme A) or used with
(Scheme B);

3 where the discharge water flow rate is varied in accordance with the
EGCS gas flow rate, the implications of this for the part load
performance should also be evaluated to ensure that the overboard
pH discharge limit is met under any load;

4 reference should be made to a seawater alkalinity of 2.2 mmol/L and
pH 8.2;2 an amended titration curve should be applied where the
testing conditions differ from the reference seawater, as agreed by
the Administration (example titration curve for reference seawater
conditions is presented in appendix 4); and

.5 if a calculation-based methodology is to be used, details should be
submitted to allow its verification such as but not limited to
supporting scientific formulae, discharge point specification,
discharge water flow rates, designated pH values at both the
discharge and 4 m location, titration and dilution data.

10.1.3 PAHs (Polycyclic Aromatic Hydrocarbons)

10.1.3.1 The discharge water PAH should meet the criteria below. The appropriate limit should
be specified in the ETM-A or ETM-B.

10.1.3.2 The maximum continuous PAH concentration in the discharge water should not be
greater than 50 ug/L PAHpne (phenanthrene equivalent) above the inlet water PAH
concentration. For the purposes of this criterion, the PAH concentration in the discharge water
should be measured downstream of the water treatment equipment including any reactant
dosing unit, if used, but upstream of any dilution for control of pH, if used, prior to discharge.

10.1.3.3 The 50 pg/L limit described above is normalized for a discharge flow rate, before any
dilution for pH control, of 45 t/MWh where the MW refers to the aggregated MCR of all those
fuel oil combustion units whose EGCS discharge water PAH is being monitored at that point. In
cases where sensors are installed in a separate measurement cell, the PAH limit applies to
the flow in the main discharge pipe from which the water is bypassed. This limit would have to
be adjusted upward for lower washwater flow rates (t/h) per MW, and vice versa, according to
the table below.

2 These values could be revised within two years for new installations following the adoption of these amended

Guidelines upon further inputs on the physical state of the seas resulting from the use of exhaust gas
cleaning systems.
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Table 5: Criteria for discharge water PAH concentration

Specific
Discharge
Water flow rate
(before dilution
for pH control)

Discharge concentration limit

(Mg/L PAH, equivalents) Measurement technology

(tMWh)
0-1 2250 Ultraviolet light*
2.5 900 -
5 450 Fluorescence?
11.25 200 —-"—
22.5 100 —-"—
45 50 -"—
90 25 -"—

*Alternative measurement technologies may be used with the agreement of the
Administration.

10.1.3.4 For an aggregated 15-minute period in any rolling 12-hour period, the continuous
PAH,he concentration limit may exceed the limit described above by up to 100%. This would
allow for an abnormal start-up of the EGC unit.

10.1.4 Turbidity/Suspended particulate matter

10.1.4.1 The discharge water treatment system should be designed to minimize suspended
particulate matter, including heavy metals and ash. The turbidity of the discharge water,
following treatment equipment, including any reactant dosing, but upstream of any other
dilution unit, if used, should meet the criteria below. The limit should be recorded in the ETM-A
or ETM-B.

10.1.4.2 The maximum continuous turbidity in the discharge water should not be greater
than 25 FNU (formazin nephlometric units) or 25 NTU (nephlometric turbidity units) or
equivalent units, above the inlet water turbidity. However, during periods of high inlet turbidity,
the precision of the measurement device and the time lapse between inlet measurement and
outlet measurement are such that the use of a difference limit is unreliable. Therefore, all
turbidity difference readings should be a rolling average over a maximum 15-minute period to
a maximum of 25 FNU or NTU.

10.1.4.3 For an aggregated 15-minute period in any rolling 12-hour period, the continuous
turbidity discharge limit may be exceeded by 20%.

10.1.5 Nitrates

10.1.5.1 The discharge water treatment system should prevent the discharge of nitrates
beyond that associated with a 12% removal of NOx from the exhaust, or beyond 60 mg/l
normalized for discharge water flow rate of 45 t/MWh, whichever is the greater, where the MW
refers to the MCR or 80% of the power rating of the fuel oil combustion unit.

10.1.5.2 Within the first three months of operation after installation/initial survey and three
months prior to each renewal survey a sample of the discharge water from each EGCS should
be drawn and analysed for nitrate content and results should be made available

8 For any flow rate > 2.5 t/MWh fluorescence technology should be used.
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to the Administration. However, the Administration may require an additional sample to be
drawn and analysed at its discretion. The nitrate discharge data and analysis certificate is to
be retained on board the ship as part of the EGCS Record Book and to be available for
inspection as required by port State control or other parties. Criteria in respect of sampling,
storage, handling and analysis should be detailed in the ETM-A or ETM-B as applicable. To
assure comparable nitrate discharge rate assessment, the sampling procedures should take
into account 10.1.5.1, which specifies the need for discharge water flow normalization. Nitrates
discharge data is to be presented as the difference between concentrations in the inlet water
and in the discharge water. The test method for nitrate should be ISO 13395:1996,
ISO 10304-1:2007, US EPA 353.2 or other internationally accepted equivalent test standard
(suitable for seawater).

10.1.5.3 Data on discharge water nitrate concentrations gathered from EGCSs of similar
design could be used as an alternative to the sampling, analysis and quantification
requirements of 10.1.5.2 with the agreement of the Administration based on an engineering
analysis which demonstrates the design similarities in respect of nitrate concentrations in the
discharge water.

10.1.6 Washwater and discharge water additives and other substances

10.1.6.1 Additional assessment of the discharge water may be required for those EGCS
technologies which make use of chemicals, additives, preparations or create relevant
chemicals in situ. The assessment may take into account relevant guidelines, such as the
Procedure for approval of ballast water management systems that make use of active
substances (G9) (resolution MEPC.169(57)), to determine if additional discharge water quality
criteria are appropriate. If only the following chemicals are used and the discharge water pH
does not exceed 8.0, no additional assessment is needed:

A neutralization agent (caustic substance), such as sodium hydroxide (NaOH)
or sodium carbonate (Na,COs3); and

2 flocculants, which are used for approved marine oily-water separating
equipment.

10.1.7 Discharge water from temporary storage

10.1.7.1 Any discharge water originating from the EGCS and discharged overboard following
temporary storage within any tank designed for that purpose and featured in the ETM-A or
ETM-B should be monitored/recorded in accordance with 10.2.1, and meet, independent of
any flow rate, the following discharge water criteria:

pH See paragraph 10.1.2

PAH Maximum of 50 ug/L PAHqe (phenanthrene equivalence)
before any dilution for control of pH

Turbidity Not greater than 25 FNU (formazin nephlometric units) or 25
NTU (nephlometric turbidity units) or equivalent units, before
any dilution for pH control

10.1.7.2 When demonstration of compliance with the provisions contained within this section
is not possible, the water intended for discharge should be considered EGCS residue.
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10.2 Discharge water monitoring

10.2.1  When the EGCS is operated in ports, harbours or estuaries, or during any discharges
from temporary storage, the discharge water monitoring and recording should be continuous.
The values monitored and recorded should include pH, PAH, turbidity and temperature.
In other areas the continuous monitoring and recording equipment should also be in operation,
whenever the EGCS is in operation, except for short periods of maintenance, and cleaning of
the monitoring equipment as defined in the OMM. Whenever there are overboard discharges
of discharge water from temporary onboard storage, no maintenance or cleaning of the
monitoring equipment should take place. Those EGCS which apply degassing of the sampled
discharge water for the purpose of turbidity monitoring should ensure that particles do not settle
during degassing, as this would underestimate the real turbidity value.

10.2.2 The permissible deviations of the discharge water monitoring equipment should not
exceed the following:

pH 0.2 pH units

PAH 5% of nominal standard test
concentration used. That nominal
concentration value should be not
less than 80% of the scale range
used

Turbidity 2 FNU or NTU

Calibration intervals should be such that the above performance requirements are met.
Calibration and calibration checks should be done according to the manufacturer's
specification.

10.2.3 The pH electrode and pH meter should have a resolution of 0.1 pH units and
temperature compensation. The electrode performance and accuracy should at least comply
with the requirements defined in BS 2586 or ASTM D1293-18 and the meter should meet or
exceed |EC 60746-2:2003 or other internationally accepted equivalent standards.
pH electrodes or pH meters which comply with another accepted standard or technical
specification which is in force are deemed to be the equivalent of the equipment, provided
these standards or technical specifications conform to standards BS 2586 or ASTM D1293-18
or IEC 60746-2:2003, and ensure at least a like-for-like level of requirements.

10.2.4 The PAH monitoring equipment should be capable of monitoring PAH in water in a
range to at least twice the discharge concentration limit given in the table above. The
equipment should be demonstrated to operate correctly and not deviate more than 5% in
discharge water with turbidity within the working range of the application.

10.2.5 For those applications discharging at lower flow rates and higher PAH concentrations,
ultraviolet light monitoring technology or equivalent should be used due to its reliable operating
range.

10.2.6 The turbidity monitoring equipment should meet requirements defined in 1ISO 7027.
The turbidimeter should identify when the turbidity is unable to be reliably quantified.

10.3 Approval of the discharge water monitoring systems

10.3.1 The discharge water monitoring system should be approved by the Administration.
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10.4 Water monitoring data recording

10.4.1 The data recording system should comply with the requirements of sections 7 and 8
and should continuously record pH, PAH and turbidity in accordance with 10.2.1 at a frequency
of not less than 0.0111 Hz.

10.4.2 Calibration and instrument drift data should, as given in the OMM, be either recorded
by the data recording system or manually entered in the EGCS Record Book as appropriate
to the means used.

10.5 EGCS Residues

10.5.1 Residues generated by the EGCS should be delivered ashore to adequate reception
facilities. Such residues should not be discharged to the sea or incinerated on board.

10.5.2 Each ship fitted with an EGCS should record the storage and disposal of EGCS
residues in the EGCS Record Book, including the date, time and location of such storage and
disposal.

10.6 Maintenance and servicing records
10.6.1 The EGCS Record Book as required by either 4.4.9 or 5.7.1 should also be used to

record maintenance and servicing of the washwater and discharge water monitoring systems
and ancillary components as given in the OMM including like-for-like replacement.

10.7 Design guidance for water sampling points/valves
10.7.1 Each sampling point should be installed at a location that is representative of the main

washwater or discharge water stream and accessible to personnel. The sampling extraction
point should be open in the direction of the water flow.

I\MEPC\77\MEPC 77-16.Add.1.docx







MEPC 77/16/Add.1
Annex 1, page 26

APPENDIX 1

FORM OF SOx EMISSION COMPLIANCE CERTIFICATE

NAME OF ADMINISTRATION

SOx EMISSION COMPLIANCE CERTIFICATE

CERTIFICATE OF APPROVAL FOR EXHAUST GAS CLEANING SYSTEMS

Issued under the provisions of the Protocol of 1997, as amended, to amend the International
Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978
relating thereto under the authority of the Government of:

(full designation of the competent person or organization
authorized under the provisions of the Convention)

This is to certify that the exhaust gas cleaning system (EGCS) listed below has been surveyed
in accordance with the specifications contained under Scheme A in the 20XX Guidelines for
exhaust gas cleaning systems adopted by resolution MEPC.YYY(ZZ2).

This Certificate is valid only for the EGCS referred to below:

System Model/ Serial | This EGCS is certified as | EGCS - Technical
manufacturer type number providing following Manual for Scheme A
equivalency: (ETM-A) approval
- - reference
Fuel oil Maximum

sulphur | sulphur content
limit of fuel oils to be

values: used:
0.10% % [ nla*
0.50% %

* delete as applicable

A copy of this Certificate should be carried on board the ship fitted with this EGCS at all times.
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This Certificate is valid for the life of the EGCS, subject to surveys in accordance with

subsection 4.2 of the Guidelines and regulation 5 of MARPOL Annex VI, installed in ships
under the authority of this Government.

LT =T = | PSPPSR
(place of issue of certificate)
Date dd/mm/yyyy
(date of issue) (signature of duly authorized official

issuing the certificate)

(Seal or Stamp of the authority, as appropriate)

I\MEPC\77\MEPC 77-16.Add.1.docx







MEPC 77/16/Add.1
Annex 1, page 28

APPENDIX 2

EMISSION RATIO

1 This appendix is included to explain the background to the use of the Emission Ratio,
defined in 2.3 of these Guidelines, as the criterion for the demonstration of equivalency with
the fuel oil sulphur limits given in regulation 14 of MARPOL Annex VI. In addition, the basis of
the Emission Ratio limit values as given in 1.3 of these Guidelines is also explained.

2 The carbon content of any fuel oil used for power generation by combustion exits that
system essentially in the form of carbon dioxide (COz). While certain amounts of the inflow
carbon may form deposits within that system, be incorporated into any direct contact lubricant
or exit in the exhaust gas as carbon monoxide or gaseous or particulate hydrocarbons, overall
these quantities are not significant in comparison to the flow of CO.. This applies equally to all
combustion systems: internal combustion engines, boilers and gas turbines.

3 Similarly, the sulphur content of a fuel oil used for combustion will exit that system
essentially as sulphur dioxide (SO;) in the hot exhaust gas stream. Again, although a certain
amount may be retained as sulphur compounds within the system or as other sulphur
compounds in the exhaust gas stream, these are not significant in comparison to the flow of SO,.

4 Hence, although the CO. concentration in the exhaust gas will vary in accordance
with the excess air ratio applied, the ratio of CO; to SO, concentrations will be fixed by the
carbon/sulphur ratio of the fuel oil used. In those instances where an exhaust gas cleaning
system (EGCS) covered by these Guidelines is fitted, the effect will be to reduce the SO,, but
not the CO; content of the exhaust gas. Consequently, the SO,/CO; ratio after the system will
reflect the effectiveness of that system in removing SO. from the exhaust gas." The post-EGCS
S0O,/CO; ratio, the Emission Ratio, will largely correspond to that which would otherwise have
been obtained if a lower sulphur fuel oil had been used but without the EGCS.

5 The principal elements present in petroleum-derived liquid fuel oils are carbon,
hydrogen and sulphur and in some instances also nitrogen and oxygen. The actual proportions
differ in each case. In order to derive the Emission Ratios corresponding to different fuel oil
sulphur limit values, the fuel oil compositions given in 6.4.11.1.2 (table 9) of the NOx Technical
Code 2008 are taken as the starting points in table 1 below. The given compositions for both
distillate and residual fuel oils omit sulphur content, but these are simply the difference between
the summation of the given values and 100% and hence are 0.20% for the distillate example
and 2.60% for the residual. In order to estimate the carbon and hydrogen proportions of fuel
oils with other sulphur content values the carbon/hydrogen ratio and the "nitrogen+oxygen"”
content are assumed to be unchanged for the respective fuel oils. In table 1 the carbon
contents are calculated for fuel oil having a sulphur content for both the distillate and the
residual fuel oil of 1.50% as has been used in earlier versions of these Guidelines.

6 From the derived carbon contents and selected sulphur content value the molar ratio
of fuel sulphur to fuel carbon is obtained in table 2 and from those the corresponding ratios of
SO, and COz. One of the particular features of petroleum-derived liquid fuel oils is that despite
the wide range of physical properties, such as viscosity and density, between distillates and
residuals there is only a very limited range in terms of carbon composition. Hence it is a
reasonable proposition to use a single SO,/CO- ratio in order to represent all such fuel oils; in
this instance 65 has been taken to correspond to the Emission Ratio which would be obtained
if using a fuel oil of 1.50% sulphur content.? The value of 1.50% sulphur content was used as
the basis of these calculations as that was the original limit value for Emission Control Areas
as given by the MARPOL Annex VI text as adopted in 1997, and which has been subsequently
amended.
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7 From the Emission Ratio corresponding to 1.50% sulphur the Emission Ratios
corresponding to the various sulphur limits now given in regulation 14 of MARPOL Annex VI are
obtained (see table 3).

Table 1: Fuel oil carbon content values

Distillate fuel oil — petroleum-derived

Carbon Given % m/m 86.2
Calculated | % m/m 85.08
Hydrogen Given % m/m 13.6
Calculated | % m/m 13.42
Sulphur % m/m 0.2 1.50
Nitrogen + Oxygen % m/m 0 0
Carbon / Hydrogen ratio 6.338 | 6.338
Residual fuel oil — petroleum-derived
Carbon Given % m/m 86.1
Calculated | % m/m 87.08
Hydrogen Given % m/m 10.9
Calculated | % m/m 11.02
Sulphur % m/m 2.60 1.50
Nitrogen + Oxygen % m/m 0.40 0.40
Carbon / Hydrogen ratio 7.899 | 7.899

Table 2: Emission Ratio values for 1.50% sulphur fuel oil

Distillate | Residual
Fuel Carbon % m/m 85.08 87.08
Sulphur % m/m 1.50 1.50
Carbon mol/kg 70.90 72.57
Sulphur mol/kg 0.469 0.469

S/C ratio mol/mol 0.00661 | 0.00646
Exhaust gas SO2 ppm / CO2 % 66.12 64.60

Emission Ratio 65

Table 3: Emission Ratios corresponding to fuel oil sulphur content?

Fuel oil Emission Ratio
sulphur
content
% m/m
1.50 65
0.50 21.7
0.10 4.3

Note 1. Should treatment systems be developed that also reduce the CO; content, the core
principle still applies except that in order to assess effectiveness in terms of SO- reduction the
CO2 value used would be that prior to that reduction i.e. CO2 being measured at a point
upstream of that treatment device.

Note 2. The given Emission Ratios only apply where a petroleum-derived liquid fuel oil is being
used. For other fuel oils specific Emission Ratio values would need to be determined, and
approved by the Administration, based on the particular composition of the fuel oil in question.
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APPENDIX 3

DISCHARGE WATER DATA COLLECTION

1 Introduction

1.1 The discharge water quality criteria are intended to act as initial guidance for
implementing EGCS designs. The criteria should be reviewed in the future as more data
become available on the contents of the discharge and its effects, taking into account any
advice given by GESAMP.

1.2 Administrations should therefore invite the collection of relevant data. To this end,
shipowners in conjunction with the EGCS manufacturer are invited to sample and analyse
samples of EGCSs, taking into account section 2 and section 3 of this appendix, as
appropriate.

1.3 The sampling could be conducted during approval testing or shortly after
commissioning and at about 12-monthly intervals.

2 Recommended procedure for sampling

2.1 In order to evaluate the contents of the discharge water and its effects, it is
recommended that samples be analysed for the parameters listed under paragraph 2.4.1 of
this appendix.

2.1 Preparation

2.1.1  This section describes preparations recommended prior to any sampling.

21.2 The EGCS should be equipped with sampling points for sampling of the following
water streams:

A inlet water (for background);

2 water after the EGC unit after treatment (if applicable) but before any kind of
dilution; and

3 discharge water after treatment and dilution.

2.1.3  Preparation for sampling, handling and transport
2.1.3.1 Sampling equipment

The sampling equipment and pre-prepared sample containers should be made ready prior to
sampling. The equipment can be ordered from the laboratory performing the analysis. The
equipment should be ordered well before the sampling takes place, taking into consideration
the itinerary of the ship.

The table below lists the recommended physical properties of the sampling bottles needed. It
takes 1SO 5667-3 and the appropriate analytical standard into account, but other equivalent
standards can also be used. The table furthermore informs how the samples should be stored
when drawn and when at the latest they need to reach the laboratory for analysis.
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Parameter |Bottle Volume |Method Preservative |Storage Maximum
material specifying temperature |time until
sampling analysis
bottle
requirements
NO2/NO3 PE 250 mL |ISO 10304-1 |No Frozen (= -|8 days
preservative 18°C)
Total Metals |PE 500 mL [ISO 17294-2 |HNO3s Acid Cooled (4°C)|1 month
/ dark
Dissolved PE 500 mL |ISO 17294-2 |No Cooled (4°C)|1 month
Metals preservative / dark
PAHs Amber- (2L DIN EN 16691 |No Cooled (4°C)|7 days
glass (OL), or preservative / dark
with 1L (CL) |[EPA 8270
PTFE
seal
Hydrocarbon | Glass 1L ISO 9377-2 Mineral acid Cooled (4°C) |4 days
oil index pH<2 / dark
(GC-FID
analysis)

It is practical to label sampling bottles before sampling. Identify each bottle such that it can be
tracked back to sampling point, sampling parameter, EGCS operation mode and EGCS load.

2.1.3.2 Preparation for storage and holding of samples

To ensure proper storage and holding, crew need to appoint an appropriate space on board
for samples and ice packs, preferably in an enclosed container in a cool space without direct
sunlight.

2.1.3.3 Preparation for transport

If samples need to be transported with ice packs, the ice packs should be deep-frozen at
least 48 h prior to sampling.

It is recommended to arrange shipping of the samples in advance with the port agent of the
destination port.

2.1.3.4 Preparation of personnel conducting the sampling

To ensure the health and safety of the personnel, it is recommended to wear the following
equipment:

2.1.3.4.1 Protective eyeglasses/goggles, ear protection, gloves, protective clothing
and safety shoes

2.1.3.5 Personnel qualifications and responsibilities.
It is important that the personnel taking the samples are well trained. They should be aware of:
A how the system is working and where the sampling points are located; and

2 how to dispose of the flushing water collected during flushing.
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The personnel should be competent in drawing samples and should know the location of the
sampling points and how to safely dispose of the collected flushing water.

2.1.3.6 Information prior to sampling

It is recommended to complete the templates under 3.1 prior to sampling.

2.2 Collection

2.2.1  Sample time schedule

It is recommended to prepare a sampling time plan in advance in agreement with the crew,
considering when at the latest the samples need to be analysed at laboratory. The sampling
plan should contain information that can identify which bottle contains which water (OL/CL,
inlet/outlet, etc.) and at which hour the sample was drawn. In this manner, continuous recorded
EGCS control parameters can be retrieved at a later stage. Sampling should be undertaken
with the EGCS operating above 50% of maximum exhaust gas flow (4.2.2.1.2.1/5.6.1.2.1).
2.2.2  Filling the sampling bottle

To prevent contamination during sampling, the following practices are recommended:

A use sampling bottles prepared by the laboratory;

2 the water flow and thus the engine load(s) should be steady before and
during sampling;

3 the sampling valve should be flushed with a minimum of 10 litres of sampling
water before samples are taken and it should not be closed or touched after
flushing or before the sampling is done;

4 if more than one bottle is filled, the sampling valve should not be closed in
between;
5 the use of any hydrocarbon-based cleaning agents at the sampling point

should be avoided; and
.6 fill the sampling bottles to the brim and close firmly to avoid air in the bottles.
2.2.3  Information while sampling
It is recommended to complete the template under 3.2 while sampling.
2.3 Transportation

Sampling equipment to be used during transportation should meet provisions under 2.1.3.1
above.

2.3.1 Transportation container
For transportation an insulated and leak-proof container should be used. The transportation

container should be provided by the laboratory. It should be able to hold a sufficient quantity
of ice packs.
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2.3.2  Shipping to the laboratory

Samples should be shipped to the laboratory as fast as possible. The transportation container
should be labelled in accordance with local requirements for shipping and handling of water
samples.

Immediately before handing over the samples to the port agent, the ice packs should be put
into the box.

2.3.3  Chain of custody
A formal chain of custody process is required, with records.

Usually it is not necessary to include a customs declaration as these are water samples of zero
commercial value.

2.3.4  Information from the laboratory

Take into consideration any information provided by the laboratory.

2.4 Sample preparation and analysis

Analysis should be undertaken by ISO 17025-accredited laboratories using EPA, ISO or
equivalent test procedures. Methods used in the laboratories need to be within the scope of

ISO 17025 accreditation of the laboratory.

241 To ensure comparability of laboratory results, the following methods are
recommended:

Recommended method for
sample preparation

Recommended method
for sample analysis

Parameter

Polycyclic Aromatic
Hydrocarbons (PAH):

Benzo-a-anthracene
Benzo-a-pyrene
Benzo-b-fluoranthene
Benzo-g,h,i-perylene
Benzo-k-fluoranthene
Chrysene
Dibenzo-a,h-anthracene

Sum of 16 PAHs

ISO 28540:2011
(recognizing EN 16691
as IS0 is currently under
consideration)

16 EPA PAHs:

Acenaphthene _ .
Acenaphthylene EN 16691:2015

Anthracene or

Fluoranthene or

Fluorene _
Indeno-1,2,3-pyrene EPA 8270 EFA 3510;
Naphthalene .
Phenanthrene ErPA 3511;
rone EPA 3520.

Qil detailed GC FID analysis

ISO 9377-2:2000

*
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Determination of Hydrocarbons
Oil Index

Nitrate and nitrite (NO3-/NO2-)

ISO 10304-1:2007

or
ISO 15923-1:2013 *
or
ISO 13395:1996 *
or
EPA 353.2 *
Total Metals: ISO 17294-2:2016 ISO 15587-1:2002
- Cu
- Ni or
- Pb N
-7 EPA 200.8
- As
- Cr or
-V .
- Se EPA 200.9
Dissolved Metals: ISO 17294-2:2016 ISO 17294-2:2016 and
- Cd filtration on 0.45 ym +
- Cu or HNO3
- Ni
- Pb EPA 200.8 EPA 200.8 and filtration on
- Zn 0.45 ym + HNO3
- As or
- Cr
-V EPA 200.9 EPA 200.9 and filtration on
- Se 0.45 ym + HNO3

Discharge water pH should be
determined by instant onboard
measurements

Record pH immediately
on board

Record pH immediately on
board

* Preparation method is included in the analytical method.

3 Recommended template for submitting sampling data

When submitting sampling data to the Administration, the data should include information
according to paragraphs 1 and 2 as well as the results from the analyses as described under

paragraph 2.4.

When submitting sampling data to the Administration, the following template is recommended.

3.1 Data Template Part 1
Information prior to sampling

Parameter | Value | Unit

3.1.1 Ship information

Ship's name

IMO number

Ship build date dd.mm.yyyy

3.1.2 Combustion unit(s) details

Engine questions should be answered for every fuel-burning facility connected to the EGCS
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Number of combustion units connected to
EGCS

Combustion unit(s) manufacturer(s)

Type of combustion unit(s) (ME, AE,
2/4-stroke, boiler)

EGCS capacity in MW

3.1.3 EGCS general

Name of manufacturer

Name of system

Number of streams

single/multiple

System operation mode

open/closed/hybrid

Type of washwater treatment

EGCS retrofit or new building

Installation date

ETM scheme A or B approval

Additional notes:

3.2 Information in conjunction with sampling for each operation mode (OL and/or CL)

Parameter | Value | Unit
3.2.1 Ship information during sampling

Cruise speed knots
Start of sampling date and time uTC
Stop of sampling date and time uTC
Ship's position start of sampling GPS
Ship's position end of sampling GPS
Weather conditions (during sampling) calm/rough
3.2.2 EGCS operation

Approx. EGCS load %
System operation mode open/closed

Type of washwater treatment, if any

Added chemicals for treatment Name
Dosage rate of added chemicals for [/m?3
treatment during sampling

Average washwater flow rate to EGCS m3/h
during sampling period

Average dilution water flow rate during m3/h
sampling period, if given or relevant

3.2.3 Combustion unit(s) operation

Approx. total combustion unit(s) load to MW
EGCS

Total fuel consumption t/h

Fuel sulphur content (according BDN)

Fuel viscosity if available

Additional notes:
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3.2.4 Online monitoring readings during sampling, for each sampling point

Monitoring unit pH PAHphe Turbidity
pg/L or ppb FNU or NTU

Inlet (if available), average during
sampling period

Discharge point, average during NA NA
sampling period (outlet)

Before dilution, average during NA
sampling period

3.2.5 Results to be reported by the laboratory

Question Answer Comments
Satisfactory temperature at Yes/No

arrival

Sampling bottles and Yes/No

transportation container
prepared by laboratory

Methods within the scope of Yes/No
ISO 17025 accreditation of the
laboratory

Date and time samples arrived
at laboratory

Date and time of analyses

Parameter Bottle Preparation | Analytical Result + unit
ID method method

Polycyclic Aromatic
Hydrocarbons (PAH):

16 EPA PAHSs:
Acenaphthene
Acenaphthylene
Anthracene
Benzo-a-anthracene
Benzo-a-pyrene
Benzo-b-fluoranthene
Benzo-g,h,i-perylene
Benzo-k-fluoranthene
Chrysene
Dibenzo-a,h-anthracene
Fluoranthene

Fluorene
Indeno-1,2,3-c,d-pyrene
Naphthalene
Phenanthrene

Pyrene

Hydrocarbon Qil Index GC-FID
analysis

Nitrate and nitrite (NO3/NOy")
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Total Metals:

- Cd
- Cu
- Ni

- Pb
- Zn
- As
- Cr
-V

- Se

Dissolved Metals:

- Cd
- Cu
- Ni

- Pb
- Zn
- As
- Cr
-V

- Se

3.2.6 List of bottle IDs or chain of custody (COC)

Sampling point

Parameter PAH

Parameter Metals

Parameter X

Inlet Bottle #1 + time Bottle #2 + time Etc.
stamp stamp

discharge point Bottle # + time stamp | Bottle # + time stamp | Etc.

Etc. Etc. Etc. Etc.
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APPENDIX 4

STANDARD SEAWATER TITRATION CURVE

1 The following is a description of the chemical equilibrium model and the resulting
titration curve shown in the graph below (figure 1 for pure seawater). The equilibrium model
may include the effect of adding an additional alkali to the seawater (e.g. NaOH).

2 The titration curve in figure 1 is prepared by using a chemical equilibrium model for
seawater. The model includes inorganic carbon, boric acid, sulphate, fluoride and dissolved
SO, equilibria; the equilibrium constants are functions of salinity (ionic strength) and
temperature. The apparent pKa values for the equilibrium reactions are found in general
oceanography literature, e.q. An Introduction to the Chemistry of the Sea, Michael E.Q. Pilson,
Cambridge University Press (2013), and in the publication "The solubility of SO; and the
dissociation of H.SO3 in NaCl solutions", F. Millero, P. Hershey, G. Johnson and J. Zhang,
Journal of Atmospheric Chemistry, 8 (1989). pH is given on the NBS scale.

3 Basis for the computed curve:
A Released CO; retained in solution, i.e. no forced stripping of COy;
2 10% of dissolved S(1V) oxidized to S(VI) inside EGCS;
3 Seawater alkalinity 2.2 mmol/L;
4 Seawater salinity 35 psu;
5 Seawater pH 8.2; and
.6 Seawater temperature 32°C.
4 Fit equation. The fit equation for pure seawater is provided based on an empirical

equation fit to the EM curve. The equation is:

1.403

(0.0403 + exp(2.966 - (50, — 0.189)))
9.947

(4.605 + exp(4.554 - (S0, — 1.588)))

pH = 3.84 — 0.2308 - SO, +

+

where the variable SO; is defined as SO, absorbed in mmol/kg seawater.

The "fit equation” is used for the determination of the dilution factor.
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Model Comparison for
Alkalinity 2.2 mmol/L
pH 8.2
Temp 32°C
Oxidation 10%
Salinity 35 psu

PH (MBS scale)

502 (mmole/kg)

Figure 1 — pure seawater titration curve
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APPENDIX 5

ANALYSER INFORMATION TEMPLATES

Under subsection 8.2 of these Guidelines certain information, as a minimum, should be

included in the OMM in order to facilitate surveys and inspections.

Paragraph 8.2.4 requires that information should be given in respect of the exhaust gas and
discharge water analysers used in the respective monitoring systems. In order to provide a
common approach to the layout and detail which should be included, the following templates
are provided and may be used in the OMM. These templates represent the minimum
information which should be given. Additional information may be required by the

Administration.

The use of these templates is voluntary; however, a standardized layout will assist all users of

the OMM.

Exhaust gas

S0,/ CO2 measurement
Where common, so indicate

Analyser

SO2

CO2

Analyser manufacturer

Model reference

Onboard identification
reference

Arrangement

In situ/extractive

In situ/extractive

Probe location

Probe description

(i.e. probe length,
single/multiple
hole/heated filter/heated

pump)

(i.e. probe length, single/
multiple hole/heated filter/
heated pump)

Maximum measurement ppm %
range

Used measurement ppm %
range(s)

Zero gas specification

Span gas specification

Details of:
service,
maintenance,
calibration
schedules

Task/interval

Task/interval

Additional information

Extractive systems only:

Application

Single or multiple
exhaust ducts

(if multiple — state which
ducts covered and
sampling sequence,
residence and purge
times)

Single or multiple exhaust
ducts

(if multiple — state which
ducts covered and sampling
sequence, residence and
purge times)
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Sample line heated Yes/No Yes/No
(if yes — maintained
temperature °C)
Sample line details Length, inner diameter Length, inner diameter
Cooler/dryer:
Manufacturer

Model reference
Additional information

Water monitoring

pH/PAH/Turbidity*

*delete as applicable

Application Seawater inlet/discharge water*
Analyser manufacturer

Model reference

Onboard identification reference
Arrangement In situ/bypass*

Position of sensor

Maximum measurement range/units
Used measurement range(s)/units
Calibration fluid(s) — specification/
concentration/units

Details of: Task/interval
service,
maintenance,
calibration

schedules

Additional information

*k*
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ANNEX 1

RESOLUTION MEPC.259(68)
(adopted on 15 May 2015)

2015 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING Article 38(a) of the Convention on the International Maritime Organization
concerning the functions of the Marine Environment Protection Committee (the Committee)
conferred upon it by international conventions for the prevention and control of marine
pollution from ships,

RECALLING ALSO that, at its fifty-eighth session, the Committee adopted, by
resolution MEPC.176(58), a revised MARPOL Annex VI which significantly strengthens the
emission limits for sulphur oxides (SOx),

RECALLING FURTHER that, at its fifty-ninth session, the Committee adopted, by
resolution MEPC.184(59), the 2009 Guidelines for exhaust gas cleaning systems (hereinafter
referred to as "2009 EGCS Guidelines"),

NOTING that the revised MARPOL Annex VI entered into force on 1 July 2010,

NOTING ALSO that regulation 4 of MARPOL Annex VI allows the use of an alternative
compliance method at least as effective in terms of emission reductions as that required by
MARPOL Annex VI, including any of the standards set forth in regulation 14, taking into
account guidelines developed by the Organization,

RECOGNIZING the need to update the 2009 EGCS Guidelines accordingly,

HAVING CONSIDERED, at its sixty-eighth session, draft amendments to the 2009 EGCS
Guidelines, prepared by the Sub-Committee on Pollution Prevention and Response, at its
second session,

1 ADOPTS the 2015 Guidelines for exhaust gas cleaning systems, as set out in the
annex to the present resolution;

2 INVITES Administrations to take these Guidelines into account when allowing the
use of an exhaust gas cleaning system in accordance with regulation 4 of MARPOL
Annex VI,

3 REQUESTS Parties to MARPOL Annex VI and other Member Governments to bring
these Guidelines to the attention of shipowners, ship operators, shipbuilders, marine diesel
engine manufacturers and any other interested groups;

4 INVITES Administrations to provide for collection of data as described in appendix 3
of these Guidelines;

5 AGREES to keep these Guidelines under review in the light of experience gained
with their application;

6 SUPERSEDES the 2009 EGCS Guidelines adopted by resolution MEPC.184(59).
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ANNEX

2015 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS

1 INTRODUCTION

11 Regulation 14 of Annex VI requires ships to use fuel oil with a sulphur content not
exceeding that stipulated in regulations 14.1 or 14.4. Regulation 4 allows, with the approval
of the Administration, the use of an alternative compliance method at least as effective in
terms of emission reductions as that required by the Annex, including the standards set forth
in regulation 14. The Administration of a Party should take into account any relevant
guidelines developed by the Organization pertaining to alternatives provided for in
regulation 4.

1.2 Similar to a NOx emission reduction system, an exhaust gas cleaning (EGC) unit
may be approved subject to periodic parameter and emission checks or the system may be
equipped with a continuous emission monitoring system. These guidelines have been
developed with the intention of being objective and performance oriented. Furthermore, use
of the SO2(ppm)/CO,(%) ratio method will simplify the monitoring of SOx emission and
facilitate approval of an EGC unit. See appendix Il for the rationale explaining the use of
SO2(ppm)/CO2(%) as the basis for system monitoring.

1.3 Compliance should be demonstrated on the basis of the SO2(ppm)/CO2(% v/v) ratio
values.

Table 1: Fuel oil sulphur limits recorded in regulations 14.1 and 14.4 and
corresponding emissions values

Fuel oil sulphur content Ratio emission

(% m/m) SO2(ppm)/CO2(% VIV)
4.50 195.0
3.50 151.7
1.50 65.0
1.00 43.3
0.50 21.7
0.10 4.3

Note:  The use of the ratio emissions limits is only applicable when using petroleum based distillate or residual
fuel oils. See appendix Il for application of the ratio method.

14 These guidelines are recommendatory in nature, however, Administrations are
invited to base the implementation of the relevant requirements of regulation 4 of MARPOL
Annex VI on them.

2 GENERAL

2.1 Purpose

2.1.1  The purpose of these guidelines is to specify the requirements for the testing, survey
certification and verification of EGC systems under regulation 4 of MARPOL Annex VI to

ensure that they provide effective equivalence to the requirements of regulations 14.1
and 14.4 of MARPOL Annex VI.
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2.1.2  These guidelines permit two schemes: Scheme A (unit certification with parameter
and emission checks and Scheme B (continuous emission monitoring with parameter
checks).

2.1.3  For ships which are to use an exhaust gas cleaning system in part or in total in order
to comply with regulations 14.1 and/or 14.4 of MARPOL Annex VI, there should be an
approved SOx Emissions Compliance Plan (SECP).

2.2 Application

2.2.1  These guidelines apply to any EGC unit as fitted to fuel oil combustion machinery,
excluding shipboard incinerators, installed on board a ship.

2.3 Definitions and required documents

Fuel oil Any engine, boiler, gas turbine, or other fuel oil fired equipment,
combustion unit | excluding shipboard incinerators

EGC Exhaust gas cleaning

SOx Sulphur oxides

SO, Sulphur dioxide

CO> Carbon dioxide

UTC Universal Time Co-ordinated

Certified Value The SO,/CO; ratio specified by the manufacturer that the EGC unit is
certified as meeting when operating on a continuous basis on the
manufacturers specified maximum fuel sulphur content

In situ Sampling directly within an exhaust gas stream

MCR Maximum Continuous Rating

Load range Maximum rated power of diesel engine or maximum steaming rate of the

boiler

SECP SOx Emissions Compliance Plan

SECC SOx Emissions Compliance Certificate

ETM-A EGC system — Technical Manual for Scheme A

ETM-B EGC system — Technical Manual for Scheme B

OMM Onboard Monitoring Manual

EGC Record A record of the EGC unit in-service operating parameters, component

Book adjustments, maintenance and service records as appropriate
Document Scheme A Scheme B

SECP X X

SECC X

ETM Scheme A X

ETM Scheme B X

OMM X X

EGC Record Book or X X

Electronic Logging System

3 SAFETY NOTE

Due attention is to be given to the safety implications related to the handling and proximity of
exhaust gases, the measurement equipment and the storage and use of pressurized
containers of pure and calibration gases. Sampling positions and permanent access platforms
should be such that this monitoring may be performed safely. In locating discharge outlet of
washwater used in the EGC unit, due consideration should be given to the location of the
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ship's seawater inlet. In all operating conditions the pH should be maintained at a level that
avoids damage to the vessel's anti-fouling system, the propeller, rudder and other
components that may be vulnerable to acidic discharges, potentially causing accelerated
corrosion of critical metal components.

4 SCHEME A - EGC SYSTEM APPROVAL, SURVEY AND CERTIFICATION USING
PARAMETER AND EMISSION CHECKS

4.1 Approval of EGC systems
41.1 General

Options under Scheme A of these guidelines provide for:

A unit approval;
.2 serially manufactured units; and
.3 production range approval.

4.1.2  Unit approval

4.1.2.1 An EGC unit should be certified as capable of meeting the limit value, (the Certified
Value), specified by the manufacturer (e.g. the emission level the unit is capable of achieving
on a continuous basis) with fuel oils of the manufacturer’s specified maximum % m/m sulphur
content and for the range of operating parameters, as listed in paragraph 4.2.2.1.2, for which
they are to be approved. The Certified Value should at least be suitable for ship operations
under requirements given by MARPOL Annex VI regulations 14.1 and/or 14.4.

4.1.2.2 Where testing is not to be undertaken with fuel oils of the manufacturer's specified
maximum % m/m sulphur content, the use of two test fuels with a lower % m/m sulphur
content is permitted. The two fuels selected should have a difference in % m/m sulphur
content sufficient to demonstrate the operational behaviour of the EGC unit and to
demonstrate that the Certified Value can be met if the EGC unit were to be operated with
a fuel of the manufacturer's specified maximum % m/m sulphur content. In such cases a
minimum of two tests, in accordance with section 4.3 as appropriate, should be performed.
These need not be sequential and could be undertaken on two different, but identical, EGC
units.

4.1.2.3 The maximum and, if applicable, minimum exhaust gas mass flow rate of the unit
should be stated. The effect of variation of the other parameters defined in
paragraph 4.2.2.1.2 should be justified by the equipment manufacturer. The effect of
variations in these factors should be assessed by testing or otherwise as appropriate. No
variation in these factors, or combination of variations in these factors, should be such that
the emission value of the EGC unit would be in excess of the Certified Value.

4.1.2.4 Data obtained in accordance with this section should be submitted to the
Administration for approval together with the ETM-A.

4.1.3 Serially manufactured units
In the case of nominally similar EGC units of the same mass flow ratings as that certified

under 4.1.2, and to avoid the testing of each EGC unit, the equipment manufacturer may
submit, for acceptance by the Administration, a conformity of production arrangement. The
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certification of each EGC unit under this arrangement should be subject to such surveys that
the Administration may consider necessary as to assure that each EGC unit has an emission
value of not more than the Certified Value when operated in accordance with the parameters
defined in paragraph 4.2.2.1.2.

4.1.4 Product range approval

4.1.4.1 In the case of an EGC unit of the same design, but of different maximum exhaust
gas mass flow capacities, the Administration may accept, in lieu of tests on an EGC unit of all
capacities in accordance with section 4.1.2, tests of EGC systems of three different
capacities provided that the three tests are performed at intervals including the highest,
lowest and one intermediate capacity rating within the range.

4.1.4.2 Where there are significant differences in the design of EGC units of different
capacities, this procedure should not be applied unless it can be shown, to the satisfaction of
the Administration, that in practice those differences do not materially alter the performance
between the various EGC unit types.

4.1.4.3 For EGC units of different capacities, the sensitivity to variations in the type of
combustion machinery to which they are fitted should be detailed together with sensitivity to
the variations in the parameters listed in paragraph 4.2.2.1.2. This should be on the basis of
testing, or other data as appropriate.

4.1.4.4 The effect of changes of EGC unit capacity on washwater characteristics should be
detailed.

4.1.4.5 All supporting data obtained in accordance with this section, together with the
ETM-A for each capacity unit, should be submitted to the Administration for approval.

4.2 Survey and certification
4.2.1 Procedures for the certification of an EGC unit

4.2.1.1 In order to meet the requirements of section 4.1 either prior to, or after installation on
board, each EGC unit should be certified as meeting the Certified Value specified by the
manufacturer (e.g. the emission level the unit is capable of achieving on a continuous basis)
under the operating conditions and restrictions as given by the EGC Technical Manual
(ETM-A) as approved by the Administration.

4.2.1.2 Determination of the Certified Value should be in accordance with the provisions of
these guidelines.

4.2.1.3 Each EGC unit meeting the requirements of paragraph 4.2.1.1 should be issued with
a SECC by the Administration. The form of the SECC is given in appendix 1.

4.2.1.4 Application for an SECC should be made by the EGC system manufacturer,
shipowner or other party.

4.2.1.5 Any subsequent EGC units of the same design and rating as that certified under
paragraph 4.2.1.1 may be issued with an SECC by the Administration without the need for
testing in accordance with paragraph 4.2.1.1 subject to section 4.1.3 of these guidelines.
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4.2.1.6 EGC units of the same design, but with ratings different from that certified under
paragraph 4.2.1.1 may be accepted by the Administration subject to section 4.1.4 of these
guidelines.

4.2.1.7 EGC units which treat only part of the exhaust gas flow of the uptake in which they
are fitted should be subject to special consideration by the Administration to ensure that
under all defined operating conditions that the overall emission value of the exhaust gas
downstream of the system is no more than the Certified Value.

4.2.2 EGC System Technical Manual "Scheme A" (ETM-A)

4.2.2.1 Each EGC unit should be supplied with an ETM-A provided by the manufacturer.
This ETM-A should, as a minimum, contain the following information:

A1 the identification of the unit (manufacturer, model/type, serial number and
other details as necessary) including a description of the unit and any
required ancillary systems;

2 the operating limits, or range of operating values, for which the unit is
certified. These should, as a minimum, include:

A maximum and, if applicable, minimum mass flow rate of
exhaust gas;

2 the power, type and other relevant parameters of the fuel oil
combustion unit for which the EGC unit is to be fitted. In the cases
of boilers, the maximum air/fuel ratio at 100% load should also be
given. In the cases of diesel engines whether the engine is of 2 or
4-stroke cycle;

.3 maximum and minimum washwater flow rate, inlet pressures and
minimum inlet water alkalinity (ISO 9963-1-2);

4 exhaust gas inlet temperature ranges and maximum and minimum
exhaust gas outlet temperature with the EGC unit in operation;

5 exhaust gas differential pressure range and the maximum exhaust
gas inlet pressure with the fuel oil combustion unit operating at
MCR or 80% of power rating whichever is appropriate;

.6 salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

7 other factors concerning the design and operation of the EGC unit
relevant to achieving a maximum emission value no higher than the

Certified Value;
3 any requirements or restrictions applicable to the EGC unit or associated

equipment necessary to enable the unit to achieve a maximum emission
value no higher than the Certified Value;

A4 maintenance, service or adjustment requirements in order that the EGC
unit can continue to achieve a maximum emission value no higher than the
Certified Value. The maintenance, servicing and adjustments should be
recorded in the EGC Record Book;
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5 corrective actions in case of exceedances of the applicable maximum
allowable SO,/CO. ratio, or wash water discharge criteria,

.6 a verification procedure to be used at surveys to ensure that its
performance is maintained and that the unit is used as required
(see section 4.4);

v through range performance variation in washwater characteristics;
.8 design requirements of the washwater system; and
9 the SECC.

4.2.2.2 The ETM-A should be approved by the Administration.

4.2.2.3 The ETM-A should be retained on board the ship onto which the EGC unit is fitted
and should be available for surveys as required.

4.2.2.4 Amendments to the ETM-A which reflect EGC unit changes that affect performance
with respect to emissions to air and/or water should be approved by the Administration.
Where additions, deletions or amendments to the ETM-A are separate to the ETM-A as
initially approved, they should be retained with the ETM-A and should be considered as part
of it.

4.2.3 In-service surveys

4.2.3.1 The EGC unit should be subject to survey on installation and at initial,
annual/intermediate and renewals surveys by the Administration.

4.2.3.2 In accordance with regulation 10 of MARPOL Annex VI, EGC units may also be
subject to inspection by port State control.

4.2.3.3 Prior to use, each EGC unit should be issued with an SECC by the Administration.

4.2.3.4 Following the installation survey as required by paragraph 4.2.3.1, section 2.6 of the
Supplement to the ship's International Air Pollution Certificate should be duly completed.

4.3 Emission limits

4.3.1 Each EGC unit should be capable of reducing emissions to equal to or less than the
Certified Value at any load point when operated in accordance with the criteria as given in
paragraph 4.2.2.1.2, as specified in paragraphs 4.3.2 to 4.3.5 of these guidelines, and as
excepted in paragraph 4.3.7.

4.3.2 EGC units fitted to main propulsion diesel engines should meet the requirements of
paragraph 4.3.1 at all loads between 25 to 100% of the load range of the engines to which
they are fitted.

4.3.3 EGC units fitted to auxiliary diesel engines should meet the requirements of
paragraph 4.3.1 at all loads between 10 to 100% of the load range of the engines to which
they are fitted.

4.3.4 EGC units fitted to diesel engines which supply power for both main propulsion and
auxiliary purposes should meet the requirements of paragraph 4.3.3.
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4.3.5 EGC units fitted to boilers should meet the requirements of paragraph 4.3.1 at all
loads between 10 to 100% of the load range (steaming rates) or, if the turn down ratio is
smaller, over the actual load range of the boilers to which they are fitted.

43.6 In order to demonstrate performance, emission measurements should be
undertaken, with the agreement of the Administration, at a minimum of four load points. One
load point should be at 95 to 100% of the maximum exhaust gas mass flow rate for which the
unit is to be certified. One load point should be within + 5% of the minimum exhaust gas
mass flow rate for which the unit is to be certified. The other two load points should be
equally spaced between the maximum and minimum exhaust gas mass flow rates. Where
there are discontinuities in the operation of the system the number of load points should be
increased, with the agreement of the Administration, so that it is demonstrated that the
required performance over the stated exhaust gas mass flow rate range is retained.
Additional intermediate load points should be tested if there is evidence of an emission peak
below the maximum exhaust gas mass flow rate and above, if applicable, the minimum
exhaust gas flow rate. These additional tests should be sufficient number as to establish the
emission peak value.

4.3.7 For loads below those specified in paragraphs 4.3.2 to 4.3.5, the EGC unit should
continue in operation. In those cases where the fuel oil combustion equipment may be
required to operate under idling conditions, the SO, emission concentration (ppm) at
standardized O concentration (15.0% diesel engines, 3.0% boilers) should not
exceed 50 ppm.

4.4 Onboard procedures for demonstrating compliance

441 For each EGC unit, the ETM-A should contain a verification procedure for use at
surveys as required. This procedure should not require specialized equipment or an in-depth
knowledge of the system. Where particular devices are required they should be provided and
maintained as part of the system. The EGC unit should be designed in such a way as to facilitate
inspection as required. The basis of this verification procedure is that if all relevant components
and operating values or settings are within those as approved, then the performance of the EGC
system is within that required without the need for actual exhaust emission measurements. It is
also necessary to ensure that the EGC unit is fitted to a fuel oil combustion unit for which it is
rated — this forms part of the SECP. A Technical File related to an EIAPP certificate, if available,
or an Exhaust Gas Declaration issued by the engine maker or designer or another competent
party or a Flue Gas Declaration issued by the boiler maker or designer or another competent
party serves this purpose to the satisfaction of the Administration.

4.4.2 Included in the verification procedure should be all components and operating
values or settings which may affect the operation of the EGC unit and its ability to meet the
Certified Value.

4.4.3 The verification procedure should be submitted by the EGC system manufacturer
and approved by the Administration.

4.4.4  The verification procedure should cover both a documentation check and a physical
check of the EGC unit.

4.45 The surveyor should verify that each EGC unit is installed in accordance with the
ETM-A and has an SECC as required.

https://edocs.imo.org/Final Documents/English/MEPC 68-21-ADD.1 (E).doc







MEPC 68/21/Add.1
Annex 1, page 9

4.4.6 At the discretion of the Administration, the surveyor should have the option of
checking one or all of the identified components, operating values or settings. Where there is
more than one EGC unit, the Administration may, at its discretion, abbreviate or reduce the
extent of the survey on board, however, the entire survey should be completed for at least
one of each type of EGC unit on board provided that it is expected that the other EGC units
perform in the same manner.

447 The EGC unit should include means to automatically record when the system is in
use. This should automatically record, at least at the frequency specified in paragraph 5.4.2,
as a minimum, washwater pressure and flow rate at the EGC unit's inlet connection, exhaust
gas pressure before and pressure drop across the EGC unit, fuel oil combustion equipment
load, and exhaust gas temperature before and after the EGC unit. The data recording system
should comply with the requirements of sections 7 and 8. In case of a unit consuming
chemicals at a known rate as documented in ETM-A, records of such consumption in the
EGC Record Book also serves this purpose.

4.4.8 Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, it is
recommended that a daily spot check of the exhaust gas quality in terms of
SO,(ppm)/CO2(%) ratio, is used to verify compliance in conjunction with parameter checks
stipulated in paragraph 4.4.7. If a continuous exhaust gas monitoring system is fitted, only
daily spot checks of the parameters listed in paragraph 4.4.7 would be needed to verify
proper operation of the EGC unit.

4.4.9 If the EGC system manufacturer is unable to provide assurance that the EGC unit
will meet the Certified Value or below between surveys, by means of the verification
procedure stipulated in paragraph 4.4.1, or if this requires specialist equipment or in-depth
knowledge, it is recommended that continuous exhaust gas monitoring of each EGC unit be
used, Scheme B, to assure compliance with regulations 14.1 and/or 14.4 of MARPOL
Annex VI.

4410 An EGC Record Book should be maintained by the shipowner recording
maintenance and service of the unit including like-for-like replacement. The form of this
record should be submitted by the EGC system manufacturer and approved by the
Administration. This EGC Record Book should be available at surveys as required and may
be read in conjunction with engine-room log-books and other data as necessary to confirm
the correction operation of the EGC unit. Alternatively, this information should be recorded in
the vessel's planned maintenance record system as approved by the Administration.

5 SCHEME B - EGC SYSTEM APPROVAL, SURVEY AND CERTIFICATION USING
CONTINUOUS MONITORING OF SOx EMISSIONS

5.1 General

This Scheme should be used to demonstrate that the emissions from a fuel oil combustion
unit fitted with an EGC will, with that system in operation, result in the required emission
value (e.g. as stated in the SECP) or below at any load point, including during transient
operation and thus compliance with the requirements of regulations 14.1 and/or 14.4 of
MARPOL Annex VI.

5.2 Approval
Compliance demonstrated in service by continuous exhaust gas monitoring. Monitoring

system should be approved by the Administration and the results of that monitoring available
to the Administration as necessary to demonstrate compliance as required.
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5.3 Survey and certification

5.3.1 The monitoring system of the EGC system should be subject to survey on
installation and at initial, annual/intermediate and renewals surveys by the Administration.

5.3.2 In accordance with regulation 10 of MARPOL Annex VI, monitoring systems of EGC
units may also be subject to inspection by port State control.

5.3.3 Inthose instances where an EGC system is installed, section 2.6 of the Supplement
to the ship's International Air Pollution Prevention Certificate should be duly completed.

5.4 Calculation of emission rate

5.4.1 Exhaust gas composition in terms of SO2(ppm)/CO2(%) should be measured at an
appropriate position after the EGC unit and that measurement should be in accordance with
the requirements of section 6 as applicable.

54.2 SOz(ppm) and CO2(%) to be continuously monitored and recorded onto a data
recording and processing device at a rate which should not be less than 0.0035 Hz.

5.4.3 If more than one analyser is to be used to determine the SO,/CO; ratio, these should
be tuned to have similar sampling and measurement times and the data outputs aligned so
that the SO2/CO;, ratio is fully representative of the exhaust gas composition.

5.5 Onboard procedures for demonstrating compliance with emission limit
5.5.1 The data recording system should comply with the requirements of sections 7 and 8.

5.5.2  Daily spot checks of the parameters listed in paragraph 4.4.7 are needed to verify
proper operation of the EGC unit and should be recorded in the EGC Record Book or in the
engine-room logger system.

5.6 EGC System Technical Manual "Scheme B" (ETM-B)

5.6.1 Each EGC unit should be supplied with an ETM-B provided by the manufacturer.
This ETM-B should, as a minimum, contain the following information:

A the identification of the unit (manufacturer, model/type, serial number and
other details as necessary) including a description of the unit and any
required ancillary systems;

2 the operating limits, or range of operating values, for which the unit is
certified. These should, as a minimum, include:

A maximum and, if applicable, minimum mass flow rate of exhaust gas;

2 the power, type and other relevant parameters of the fuel oil
combustion unit for which the EGC unit is to be fitted. In the cases of
boilers, the maximum air/fuel ratio at 100% load should also be given.
In the cases of diesel engines whether the engine is of 2 or 4-stroke
cycle;

.3 maximum and minimum washwater flow rate, inlet pressures and
minimum inlet water alkalinity (ISO 9963-1-2);
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A4 exhaust gas inlet temperature ranges and maximum and minimum
exhaust gas outlet temperature with the EGC unit in operation;

5 exhaust gas differential pressure range and the maximum exhaust
gas inlet pressure with the fuel oil combustion unit operating at MCR
or 80% of power rating whichever is appropriate;

.6 salinity levels or fresh water elements necessary to provide adequate
neutralizing agents; and

7 other parameters as necessary concerning the operation of the EGC
unit;

.3 any requirements or restrictions applicable to the EGC unit or associated
equipment;

4 corrective actions in case of exceedances of the applicable maximum

allowable SO,/CO. ratio, or washwater discharge criteria,;
5 through range performance variation in washwater characteristics;
.6 design requirements of the washwater system.
5.6.2 The ETM-B should be approved by the Administration.

5.6.3 The ETM-B should be retained on board the ship onto which the EGC unit is fitted.
The ETM-B should be available for surveys as required.

5.6.4 Amendments to the ETM-B which reflect EGC unit changes that affect performance
with respect to emissions to air and/or water should be approved by the Administration.
Where additions, deletions or amendments to the ETM-B are separate to the ETM-B as
initially approved, they should be retained with the ETM-B and should be considered as part
of it.

6 EMISSION TESTING

6.1 Emission testing should follow the requirements of the NOx Technical Code 2008,
chapter 5, and associated appendices, except as provided for in these guidelines.

6.2 CO; should be measured using an analyser operating on non-dispersive infrared
(NDIR) principle and with additional equipment such as dryers as necessary. SO should be
measured using analysers operating on non-dispersive infrared (NDIR) or non-dispersive
ultra-violet (NDUV) principles and with additional equipment such as dryers as necessary.
Other systems or analyser principles may be accepted, subject to the approval of the
Administration, provided they yield equivalent or better results to those of the equipment
referenced above. For acceptance of other CO; systems or analyser principles, the reference
method should be in accordance with the requirements of appendix Ill of the NOx Technical
Code 2008.

6.3 Analyser performance should be in accordance with the requirements of
sections 1.6 to 1.10 of appendix Il of the NOx Technical Code 2008.

6.4 An exhaust gas sample for SO2 should be obtained from a representative sampling
point downstream of the EGC unit.
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6.5 SO; and CO; should be monitored using either in situ or extractive sample systems.

6.6 Extractive exhaust gas samples for SO determination should be maintained at a
sufficient temperature to avoid condensed water in the sampling system and hence loss of
SO,.

6.7 If an extractive exhaust gas sample for determination needs to be dried prior to
analysis it should be done in a manner that does not result in loss of SO- in the sample as
analysed.

6.8 The SO, and CO; values should be compared on the basis of the same residual
water content (e.g. dry or with the same wetness fraction).

6.9 In justified cases where the CO; concentration is reduced by the EGC unit, the CO-
concentration can be measured at the EGC unit inlet, provided that the correctness of such a
methodology can be clearly demonstrated. In such cases the SO; and CO; values should be
compared on a dry basis. If measured on a wet basis the water content in the exhaust gas
stream at those points should also be determined in order to correct the readings to dry basis
values. For calculation of the CO; value on a dry basis, the dry/wet correction factor may be
calculated in accordance with paragraph 5.12.3.2.2 of the NOx Technical Code 2008.

7 DATA RECORDING AND PROCESSING DEVICE

7.1 The recording and processing device should be of robust, tamper-proof design with
read-only capability.

7.2 The recording and processing device should record the data required by
sections 4.4.7, 5.4.2, and 10.3 against UTC and ships position by a Global Navigational
Satellite System (GNSS).

7.3 The recording and processing device should be capable of preparing reports over
specified time periods.

7.4 Data should be retained for a period of not less than 18 months from the date of
recording. If the unit is changed over that period, the shipowner should ensure that the
required data is retained on board and available as required.

7.5 The device should be capable of downloading a copy of the recorded data and
reports in a readily useable format. Such copy of the data and reports should be available to
the Administration or port State authority as requested.

8 ONBOARD MONITORING MANUAL (OMM)
8.1 An OMM should be prepared to cover each EGC unit installed in conjunction with
fuel oil combustion equipment, which should be identified, for which compliance is to be
demonstrated.
8.2 The OMM should, as a minimum, include:

A the sensors to be used in evaluating EGC system performance and

washwater monitoring, their service, maintenance and calibration
requirements;
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2 the positions from which exhaust emission measurements and washwater
monitoring are to be taken together with details of any necessary ancillary
services such as sample transfer lines and sample treatment units and any
related service or maintenance requirements;

3 the analysers to be used, their service, maintenance, and calibration
requirements;

4 analyser zero and span check procedures; and

5 other information or data relevant to the correct functioning of the

monitoring systems or its use in demonstrating compliance.
8.3 The OMM should specify how the monitoring is to be surveyed.
8.4 The OMM should be approved by the Administration.
9 SHIP COMPLIANCE
9.1 SOx Emissions Compliance Plan (SECP)

9.1.1  For all ships which are to use an EGC unit, in part or in total, in order to comply with
the requirements of regulations 14.1 and 14.4 of MARPOL Annex VI there should be an
SECP for the ship, approved by the Administration.

9.1.2 The SECP should list each item of fuel oil combustion equipment which is to meet
the requirements for operating in accordance with the requirements of regulations 14.1
and/or 14.4 of MARPOL Annex VI.

9.1.3 Under Scheme A, the SECP should present how continuous monitoring data will
demonstrate that the parameters in paragraph 4.4.7 are maintained within the manufacturer's
recommended specifications. Under Scheme B, this would be demonstrated using daily
recordings of key parameters.

9.1.4 Under Scheme B, the SECP should present how continuous exhaust gas emissions
monitoring will demonstrate that the ship total SO2(ppm)/CO2(%) ratio is comparable to the
requirements of regulation 14.1 and/or 14.4 of MARPOL Annex VI or below as prescribed in
paragraph 1.3. Under Scheme A, this would be demonstrated using daily exhaust gas
emission recordings.

9.1.5 There may be some equipment such as small engines and boilers to which the
fitting of EGC units would not be practical, particularly where such equipment is located in a
position remote from the main machinery spaces. All such fuel oil combustion units should be
listed in the SECP. For these fuel oil combustion units which are not to be fitted with EGC
units, compliance may be achieved by means of regulations 14.1 and/or 14.4 of MARPOL
Annex VI.

9.2 Demonstration of compliance
9.2.1 Scheme A

9.2.1.1 The SECP should refer to, not reproduce, the ETM-A, EGC Record Book or
Engine-Room logger system and OMM as specified under Scheme A. It should be noted that
as an alternative, the maintenance records may be recorded in the ship's planned
maintenance record system, as allowed by the Administration.
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9.2.1.2 For all fuel oil combustion equipment listed under paragraph 9.1.2, details should be
provided demonstrating that the rating and restrictions for the EGC unit as approved,
paragraph 4.2.2.1.2, are complied with.

9.2.1.3 Required parameters should be monitored and recorded as required under
paragraph 4.4.7 when the EGC is in operation in order to demonstrate compliance.

9.2.2 Scheme B

The SECP should refer to, not reproduce, the ETM-B, EGC Record Book or Engine-Room
logger system and OMM as specified under Scheme B.

10 WASHWATER
10.1 Washwater discharge criterial

10.1.1 When the EGC system is operated in ports, harbours, or estuaries, the washwater
monitoring and recording should be continuous. The values monitored and recorded should
include pH, PAH, turbidity and temperature. In other areas the continuous monitoring and
recording equipment should also be in operation, whenever the EGC system is in operation,
except for short periods of maintenance and cleaning of the equipment. The discharge water
should comply with the following limits.

10.1.2 pH criteria

10.1.2.1 The washwater pH should comply with one of the following requirements which
should be recorded in the ETM-A or ETM-B as applicable:

A The discharge washwater should have a pH of no less than 6.5 measured at
the ship's overboard discharge with the exception that during manoeuvring
and transit, the maximum difference between inlet and outlet of 2 pH units is
allowed measured at the ship's inlet and overboard discharge.

2 The pH discharge limit, at the overboard monitoring position, is the value that
will achieve as a minimum pH 6.5 at 4 m from the overboard discharge point
with the ship stationary, and which is to be recorded as the overboard pH
discharge limit in the ETM-A or ETM-B. The overboard pH discharge limit
can be determined either by means of direct measurement, or by using a
calculation-based methodology (computational fluid dynamics or other
equally scientifically established empirical formulae) to be left to the approval
by the Administration, and in accordance with the following conditions to be
recorded in the ETM-A or ETM-B:

A1 all EGC units connected to the same outlets are operating at their
full loads (or highest practicable load) and with the fuel oil of a
maximum sulphur content for which the units are to be certified
(Scheme A) or used with (Scheme B);

The washwater discharge criteria should be revised in the future as more data becomes available on the
contents of the discharge and its effects, taking into account any advice given by GESAMP.
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2 if a test fuel with lower sulphur content, and/or test load lower than
maximum, sufficient for demonstrating the behaviour of the
washwater plume is used, the plume's mixing ratio must be
established based on the titration curve of seawater. The mixing
ratio would be used to demonstrate the behaviour of the
washwater plume and that the overboard pH discharge limit has
been met if the EGC system is operated at the highest fuel sulphur
content and load for which the EGC system is certified (Scheme A)
or used with (Scheme B);

3 where the washwater flow rate is varied in accordance with the
EGC system gas flow rate, the implications of this for the part load
performance should also be evaluated to ensure that the
overboard pH discharge limit is met under any load;

A reference should be made to a sea-water alkalinity
of 2,200 ymol/litre and pH 8.2%; an amended titration curve should
be applied where the testing conditions differ from the reference
seawater, as agreed by the Administration; and

5 if a calculation-based methodology is to be used, details to allow
its verification such as but not limited to supporting scientific
formulae, discharge point specification, washwater discharge flow
rates, designed pH values at both the discharge and 4 m location,
titration and dilution data should be submitted.

10.1.3 PAHSs (Polycyclic Aromatic Hydrocarbons)

10.1.3.1 The washwater PAH should comply with the following
appropriate limit should be specified in the ETM-A or ETM-B.

requirements. The

10.1.3.2 The maximum continuous PAH concentration in the washwater should not be
greater than 50 pg/L PAHge (phenanthrene equivalence) above the inlet water PAH
concentration. For the purposes of this criteria, the PAH concentration in the washwater
should be measured downstream of the water treatment equipment, but upstream of any
washwater dilution or other reactant dosing unit, if used, prior to discharge.

10.1.3.3 The 50 pg/L limit described above is normalized for a washwater flow rate through
the EGC unit of 45 t/MWh where the MW refers to the MCR or 80% of the power rating of the
fuel oil combustion unit. This limit would have to be adjusted upward for lower washwater
flow rates per MWh, and vice-versa, according to the table below.

Flow rate Discharge concentration limit Measurement technology
(t/MWh) (ug/L PAHhe equivalents)
0-1 2250 Ultraviolet light
2.5 900 !
5 450 Fluorescence?®
11.25 200 !
22.5 100 "=
45 50 -"-
90 25 -"—

gas cleaning systems.

These values could be revised within two years for new installations following the adoption of these
amended guidelines upon further inputs on the physical state of the seas resulting from the use of exhaust

For any Flow Rate > 2.5 t/MWh Fluorescence technology should be used.
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10.1.3.4 For a 15-minute period in any 12-hour period, the continuous PAHgne concentration
limit may exceed the limit described above by up to 100%. This would allow for an abnormal
start-up of the EGC unit.

10.1.4 Turbidity/Suspended Particle Matter

10.1.4.1 The washwater turbidity should comply with the following requirements. The limit
should be recorded in the ETM-A or ETM-B.

10.1.4.2 The washwater treatment system should be designed to minimize suspended
particulate matter, including heavy metals and ash.

10.1.4.3 The maximum continuous turbidity in washwater should not be greater than 25 FNU
(formazin nephlometric units) or 25 NTU (nephlometric turbidity units) or equivalent units,
above the inlet water turbidity. However, during periods of high inlet turbidity, the precision of
the measurement device and the time lapse between inlet measurement and outlet
measurement are such that the use of a difference limit is unreliable. Therefore all turbidity
difference readings should be a rolling average over a 15-minute period to a maximum of
25 FNU. For the purposes of this criteria the turbidity in the washwater should be measured
downstream of the water treatment equipment but upstream of washwater dilution (or other
reactant dosing) prior to discharge.

10.1.4.4 For a 15-minute period in any 12-hour period, the continuous turbidity discharge
limit may be exceeded by 20%.

10.1.5 Nitrates

10.1.5.1 The washwater treatment system should prevent the discharge of nitrates beyond
that associated with a 12% removal of NOx from the exhaust, or beyond 60 mg/l normalized
for washwater discharge rate of 45 tons/MWh whichever is greater.

10.1.5.2 At each renewal survey nitrate discharge data is to be available in respect of sample
overboard discharge drawn from each EGC system with the previous three months prior to
the survey. However, the Administration may require an additional sample to be drawn and
analysed at their discretion. The nitrate discharge data and analysis certificate is to be
retained on board the ship as part of the EGC Record Book and be available for inspection
as required by port State control or other parties. Requirements in respect of sampling,
storage, handling and analysis should be detailed in the ETM-A or ETM-B as applicable. To
assure comparable nitrate discharge rate assessment, the sampling procedures should take
into account paragraph 10.1.5.1, which specifies the need for washwater flow normalization.
The test method for the analysis of nitrates should be according to standard seawater
analysis as described in Grasshoff et al.

10.1.5.3 All systems should be tested for nitrates in the discharge water. If typical nitrate
amounts are above 80% of the upper limit, it should be recorded in the ETM-A or ETM-B.

10.1.6 Washwater additives and other substances

An assessment of the washwater is required for those EGC technologies which make use of
chemicals, additives, preparations or create relevant chemicals in situ. The assessment
could take into account relevant guidelines such as the Procedure for approval of ballast
water management systems that make use of active substances (G9) (resolution
MEPC.126(53)), and, if necessary, additional washwater discharge criteria should be
established.
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10.2 Washwater monitoring

10.2.1 pH, oil content (as measured by PAH levels), and turbidity should be continuously
monitored and recorded as recommended in section 7 of these guidelines. The monitoring
equipment should also meet the performance criteria described below:

pH

10.2.2 The pH electrode and pH meter should have a resolution of 0.1 pH units and
temperature compensation. The electrode should comply with the requirements defined in
BS 2586 or of equivalent or better performance and the meter should meet or exceed
BS EN ISO 60746-2:2003.

PAH

10.2.3 The PAH monitoring equipment should be capable to monitor PAH in water in a
range to at least twice the discharge concentration limit given in the table above. The
equipment should be demonstrated to operate correctly and not deviate more than 5% in
washwater with turbidity within the working range of the application.

10.2.4 For those applications discharging at lower flow rates and higher PAH
concentrations, ultraviolet light monitoring technology or equivalent, should be used due to its
reliable operating range.

Turbidity

10.2.5 The turbidity monitoring equipment should meet requirements defined in
ISO 7027:1999 or USEPA 180.1.

10.3 Washwater monitoring data recording

The data recording system should comply with the requirements of sections 7 and 8 and
should continuously record pH, PAH and Turbidity as specified in the washwater criteria.

10.4 Washwater residue

10.4.1 Residues generated by the EGC unit should be delivered ashore to adequate
reception facilities. Such residues should not be discharged to the sea or incinerated on
board.

10.4.2 Each ship fitted with an EGC unit should record the storage and disposal of
washwater residues in an EGC log, including the date, time and location of such storage and
disposal. The EGC log may form a part of an existing log-book or electronic recording system
as approved by the Administration.
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APPENDIX 1

FORM OF SOx EMISSION COMPLIANCE CERTIFICATE

NAME OF ADMINISTRATION

SOx EMISSION COMPLIANCE CERTIFICATE

CERTIFICATE OF UNIT APPROVAL FOR EXHAUST GAS CLEANING SYSTEMS

Issued under the provisions of the Protocol of 1997, as amended by resolution MEPC.176(58)
in 2008, to amend the International Convention for the Prevention of Pollution from Ships,
1973, as modified by the Protocol of 1978 related thereto under the authority of the
Government of:

(full designation of the competent person or organization
authorized under the provisions of the Convention)

This is to certify that the exhaust gas cleaning (EGC) unit listed below has been surveyed in
accordance with the requirements of the specifications contained under Scheme A in the
2015 Guidelines for exhaust gas cleaning systems adopted by resolution MEPC.259(68).

This Certificate is valid only for the EGC unit referred to below:

Unit Model/ Serial EGC System Unit and Technical
manufacturer type number Manual approval number

A copy of this Certificate, together with the EGC System Technical Manual, shall be carried
on board the ship fitted with this EGC System unit at all times.

This Certificate is valid for the life of the EGC System unit, subject to surveys in accordance
with section 4.2 of the guidelines and regulation 5 of MARPOL Annex VI, installed in ships
under the authority of this Government.

YU 1<To I TR

dd/mm/yyyy

(date of issue) (signature of duly authorized official
issuing the certificate)

(Seal or Stamp of the authority, as appropriate)
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APPENDIX 2

PROOF OF THE SO,/CO; RATIO METHOD

1 The SO2/CO; ratio method enables direct monitoring of exhaust gas emissions to
verify compliance with emissions limits set out in table 1 in paragraph 1.3 of these guidelines.
In the case of EGC systems that absorb CO; during the exhaust gas cleaning process it is
necessary to measure the CO, prior to the cleaning process and use the CO; concentration
before cleaning with the SO, concentration after cleaning. For conventional low alkali
cleaning systems virtually no CO: is absorbed during exhaust gas cleaning and therefore
monitoring of both gases can be undertaken after the cleaning process.

2 Correspondence between the SO,/CO; ratio can be determined by simple
inspection of the respective carbon contents per unit mass of distillate and residual fuel. For
this group of hydrocarbon fuels the carbon content as a percentage of mass remains closely
similar, whereas the hydrogen content differs. Thus it can be concluded that for a given
carbon consumption by combustion there will be a consumption of sulphur in proportion to
the sulphur content of the fuel, or in other words a constant ratio between carbon and sulphur
adjusted for the molecular weight of oxygen from combustion.

3 The first development of the SO2/CO:; ratio considered its use to verify compliance
with emissions from 1.5% sulphur fuel. The limit of 65 (ppm*/%) SO./CO- for 1.5% sulphur in
fuel can be demonstrated by first calculating the mass ratio of fuel sulphur to fuel carbon,
which is tabulated in table 1 in this appendix for various fuels and fuel sulphur contents;
including 1.5% sulphur for both distillate and residual fuels. These ratios were used to solve
for the corresponding SO, and CO- concentrations in exhaust, which are tabulated in table 2
of this appendix. Molecular weights (MW) were taken into account to convert mass fractions
to mole fractions. For the 1.5% sulphur fuels in table 2, the amount of CO; is set first at 8%
and then changed to 0.5% to show that there is no effect due to changes in excess air. As
expected, the absolute SO, concentration changes, but the SO,/CO; ratio does not. This
indicates that the SO,/CO, ratio is independent of fuel-to-air ratios. Therefore, SO./CO; ratio
can be used robustly at any point of operation, including operation where no brake power is
produced.

3.1 Note that the SO,/CO, ratio varies slightly from distillate to residual fuel. This occurs
because of the very different atomic hydrogen-to-carbon ratios (H:C) of the two fuels.
Figure 1 illustrates the extent of the SO2/CO: ratios' sensitivity to H:C over a broad range of
H:C and fuel sulphur concentrations. From Figure 1, it can be concluded that for fuel sulphur
levels less than 3.0% sulphur, the difference in S/C ratios for distillate and residual fuel is
less than 5.0%.

3.2 In the case of using non-petroleum fuel oils, the appropriate SO,/CO; ratio
applicable to the values given in regulations 14.1 and/or 14.4 of MARPOL Annex VI will be
subject to approval by the Administration.

ppm means "parts per million". It is assumed that ppm is measured by gas analysers on a molar basis,
assuming ideal gas behaviour. The technically correct units are actually micro-moles of substance per
mole of total amount (umol/mol), but ppm is used in order to be consistent with units in the NOx Technical
Code.
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Table 1: Fuel properties for marine distillate and residual fuel*

Carbon | Hydrogen | Sulphur | Other C H S Fuel S/C Exh

S02/CO2

Fuel %(m/m) | %(m/m) | %(m/m) | %(m/m) | mol/kg | mol/kg | mol/kg | mol/mol | ppm/%(v/v)

Type

Distillate | 86.20 13.60 0.17 0.03 |71.8333| 136 |0.0531| 0.00074 | 7.39559

Residual | 86.10 10.90 2.70 0.30 |71.7500| 109 |0.8438| 0.01176 | 117.5958

Distillate | 85.05 13.42 1.50 0.03 |70.8750| 134.2 |0.4688|0.006614| 66.1376

Residual | 87.17 11.03 1.50 0.30 |72.6417| 110.3 |0.4688 |0.006453| 64.5291

* Based on properties in the IMO NOx Monitoring Guidelines, resolution MEPC.103(49).

Table 2: Emissions calculations corresponding to 1.5 % fuel sulphur

CO; SO, Exh SO,/CO, Exh S/C
% ppm* ppm*/% m/m

Distillate 0.17% S 8 59.1 7.4 0.00197
Residual 2.70% S 8 939.7 117.5 0.03136
Distillate 1.5% S 8 528.5 66.1 0.01764
Residual 1.5% S 8 515.7 64.5 0.01721
Distillate 1.5% S 0.5 33.0 66.1 0.01764
Residual 1.5% S 0.5 32.2 64.5 0.01721

250

SO,/CO, ratio vs % sulphur in fuel

= Distillate fuel
= = Residual fuel

200

150 A

100 A

SO2(ppm)/CO2(%)
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4 Correspondence between 65 (ppm*/%) SO,/CO, and 6.0 g/kwWh is demonstrated by
showing that their S/C ratios are similar. This requires the additional assumption of a
brake-specified fuel consumption value of 200 g/kWh. This is an appropriate average for
marine diesel engines. The calculation is as follows:

brake-specific SOz x (MWs / MWso3)

S/Crel = BSFC x (% carbon in fuel / 100)

brake-specific SOz = 6.0 g/kW-hr
MWs = 32.065 g/mol

MWso2 = 64.064 g/mol

BSFC = 200 g/kW-hr

% carbon in 1.5% sulphur fuel (from table 1) = 85.05% (distillate) or 87.17%
(residual)

6.0 x (32.065 / 64.064)

S/Cresidual fuel = 200 = (87.17% / 100)

=0.01723

6.0 x (32.065 / 64.064)
200 x (85.05% / 100)

S/Clistillate fuel = =0.01765

Note 1: The S/C mass ratios calculated above, based on 6.0 g/lkWh and 200 g/kwh BSFC,
are both within 0.10% of the S/C mass ratios in the emissions table (Table 2).
Therefore, 65 (ppm*/%) SO,/CO- corresponds well to 6.0 g/kwWh.

Note 2: The value of 6.0 g/kWh, hence the 200g/kWh brake-specified fuel consumption is
taken from MARPOL Annex VI as adopted by the 1997 MARPOL Conference.

5 Thus, the working formulas are as follows:
Lo SOz (ppm*)
For complete combustion = CO» (%) <65
SOz (ppm*)

For complete combustion = <65

CO> (%) + (CO(ppm*)/10000) + (THC(ppm*)/10000)

* Note: gas concentrations must be sampled or converted to the same residual water
content (e.g., fully wet, fully dry).

6 The following is the basis of using the (ppm*/%) SO,/CO; as the limit for determining
compliance with regulation 14.1 or 14.4 of MARPOL Annex VI:
A This limit can be used to determine compliance from fuel oil burners that do
not produce mechanical power.
2 This limit can be used to determine compliance at any power output,
including idle.
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3

This limit only requires two gas concentration measurements at one
sampling location.

There is no need to measure any engine parameters such as engine
speed, engine torque, engine exhaust flow, or engine fuel flow.

If both gas concentration measurements are made at the same residual
water content in the sample (e.g., fully wet, fully dry), no dry-to-wet
conversion factors are required in the calculation.

This limit completely decouples the thermal efficiency of the fuel oil
combustion unit from the EGC unit.

No fuel properties need to be known.

Because only two measurements are made at a single location, transient
engine or EGCS unit effects can be minimized by aligning signals from just
these two analysers. (Note that the most appropriate points to align are the
points where each analyser responds to a step change in emissions at the
sample probe by 50% of the steady-state value.)

This limit is independent of the amount of exhaust gas dilution. Dilution may
occur due to evaporation of water in an EGC unit, and as part of an exhaust
sampler's preconditioning system.
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APPENDIX 3

WASHWATER DATA COLLECTION

1 The washwater discharge criteria are intended to act as initial guidance for
implementing EGC system designs. The criteria should be revised in the future as more data
becomes available on the contents of the discharge and its effects, taking into account any
advice given by GESAMP.

2 Administrations should therefore provide for collection of relevant data. To this end,
shipowners in conjunction with the EGC manufacturer are requested to sample and analyse
samples of:

* inlet water (for background);
» water after the scrubber (but before any treatment system); and
» discharge water.

3 This sampling could be made during approval testing or shortly after commissioning
and at about twelve-month intervals for a period of two years of operation (minimum of three
samples). Sampling guidance and analysis should be undertaken by laboratories using EPA
or ISO test procedures for the following parameters:

] pH

= PAH and oil (detailed GC-MS analysis)
= Nitrate
= Nitrite
=Cd
=Cu

= Ni
*Pb
=Zn

= As
=Cr

Vv

4 The extent of laboratory testing may be varied or enhanced in the light of developing
knowledge.

5 When submitting sample data to the Administration, information should also be
included on washwater discharge flow rates, dilution of discharge, if applicable, and engine
power should be included as well as specifications of the fuel used from the bunker delivery
note as a minimum.

6 It is recommended that the ship that has provided this information to the satisfaction
of the Administration should be granted a waiver for compliance of the existing installation(s)
to possible future stricter washwater discharge standards. The Administration should forward
information submitted on this issue to the Organization for dissemination by the appropriate
mechanisms.

*k%k
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GUIDANCE ON INDICATION OF ONGOING COMPLIANCE IN THE CASE OF THE
FAILURE OF A SINGLE MONITORING INSTRUMENT, AND RECOMMENDED ACTIONS
TO TAKE IF THE EXHAUST GAS CLEANING SYSTEM (EGCS) FAILS TO MEET THE
PROVISIONS OF THE EGCS GUIDELINES

1 The Marine Environment Protection Committee, at its seventy-fourth session
(13 to 17 May 2019), approved the Guidance on indication of ongoing compliance in the case
of the failure of a single monitoring instrument, and recommended actions to take if the exhaust
gas cleaning system (EGCS) fails to meet the provisions of the 2015 EGCS Guidelines
(resolution MEPC.259(68)) (MEPC.1/Circ.883).

2 The Marine Environment Protection Committee, at its seventy-seventh session
(22 to 26 November 2021), adopted resolution MEPC.340(77) on 2021 Guidelines for
exhaust gas cleaning systems (2021 EGCS Guidelines).

3 Recognizing the need to extend the scope of MEPC.1/Circ.883 to also include the
EGCS installed in accordance with resolution MEPC.184(59), the 2009 EGCS Guidelines, and
resolution MEPC.340(77), the 2021 EGCS Guidelines, MEPC 77 approved the Guidance on
indication of ongoing compliance in the case of the failure of a single monitoring instrument,
and recommended actions to take if the exhaust gas cleaning system (EGCS) fails to meet the
provisions of the EGCS Guidelines, set out in the annex.

4 Member Governments are invited to bring the annexed Guidance to the attention of
Administrations, port State control authorities, industry, relevant shipping organizations,
shipping companies and other stakeholders concerned.

5 This circular revokes MEPC.1/Circ.883.

*k%k
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ANNEX

GUIDANCE ON INDICATION OF ONGOING COMPLIANCE IN THE CASE OF THE
FAILURE OF A SINGLE MONITORING INSTRUMENT, AND RECOMMENDED
ACTIONS TO TAKE IF THE EGCS FAILS TO MEET THE PROVISIONS
OF THE EGCS GUIDELINES?

System malfunction

1 An Exhaust Gas Cleaning System (EGCS) malfunction is any condition that leads to
an emission exceedance, with the exception of the short-term temporary emission exceedance
cases described in sections 7 and 8, or an interim indication of ongoing compliance in the case
of sensor failure described in sections 9 to 11.

2 As soon as possible after evidence of a malfunction (e.g. alarm is triggered), the ship
should take action to identify and remedy the malfunction.

3 The ship operator should follow the process to identify and remedy the malfunction in
the Exhaust Gas Cleaning System — Technical Manual that is approved at the time the EGCS
is certified or in other documentation provided by the EGCS manufacturer.

4 The trouble-shooting process specified by the EGCS manufacturer should describe
how to determine, within a reasonable amount of time, if the system itself is not working
properly and whether the system fault must be addressed through adjustment and/or repair.
The procedure would describe events that can trigger a monitoring alarm or other evidence of
a scrubber malfunction (e.g. pump flow rates) and the troubleshooting process to identify and
remedy the malfunction. The process should include at a minimum the following:

A a checklist for the operator to use to identify a malfunction; and
2 a list of remedial actions that can be taken to resolve the malfunction after it
is identified.
5 An EGCS malfunction event should be recorded in the EGCS Record Book including

the date and time the malfunction began, the duration of the malfunction and, if relevant, how
it was resolved, the actions taken to resolve it and any necessary follow-up actions.

6 A system malfunction that cannot be rectified is regarded as a breakdown. The ship
should then change over to compliant fuel oil if the EGCS cannot be put back into a compliant
condition within a maximum of one hour. If the ship does not have compliant fuel oil or sufficient
amount of compliant fuel oil on board, a proposed course of action, in order to bunker compliant
fuel oil or carry out repair works, should be communicated to relevant authorities including the
ship's Administration and relevant port State for their agreement.

Short-term exceedances

7 A short-term temporary emission exceedance is an event where the maximum
applicable Emissions Ratio is exceeded for a short period. This short period of non-compliance
may be due to sudden changes in exhaust gas flow rate or the EGCS's sensor dynamic
response. A time lapse between when the sensor takes its reading and when the unit responds
may trigger an alarm from the continuous emission monitoring device even though the EGCS

1 Resolutions MEPC.184(59), MEPC.259(68) and MEPC.340(77).
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has not malfunctioned. Thus, transitory periods of emission exceedances and/or isolated
spikes in the recorded output in the Emissions Ratio do not necessarily mean non-compliant
exceedance of emissions and should therefore not be considered as a breach of the
requirements.

8 The typical operating conditions that may result in a short-term temporary emission
exceedance and the limits of these exceedances should be specified by the EGCS
manufacturer in the EGCS Technical Manual that is approved at the time the EGCS is certified.

Interim indication of ongoing compliance in the case of sensor failure

9 When running on a fuel oil with a constant sulphur content and at constant washwater
flow rate to engine load ratio, all parameters monitored according to the EGCS Guidelines?
(i.e. Emission Ratio, washwater pH, etc.) will be in a certain interrelation, all depending on
each other. If one of the parameters changes significantly, some other(s) may also have to
change.

10 This interrelation also serves as an indicator of instrumentation malfunction; i.e. if a
single sensor signal starts to deviate or even does not display, the effect on the other
parameters may indicate whether the change in signal is caused by sensor failure or whether
the performance of the EGCS itself has changed. If the other parameters are continuing at
normal levels, it is a possible indication that there is only an instrumentation malfunction rather
than a non-compliance with regard to the levels allowed in the exhaust gas and the discharge
water.

11 If a malfunction occurs in the instrumentation for the monitoring of Emission Ratio or
discharge water (pH, PAH, Turbidity), the ship should keep records of interim indication for
demonstrating compliance. The documentation and actions should include (but are not
limited to):

A the manual or automatic recording of the data at the time of malfunction may
be used to confirm that all other relevant data as recorded for the
performance of the EGCS are showing values in line with values prior to the
malfunction;

2 the ship operator should record the sulphur content of the various grades of
fuel oil used in the affected fuel oil combustion units from the time when the
malfunction started;

3 the ship operator should log the malfunctioning of the monitoring equipment
and (for Scheme A) record all parameters that might be suitable to indicate
compliant operation. This record could serve as an alternative documentation
demonstrating compliance until the malfunction is rectified; and

4 the monitoring equipment that has suffered a malfunction should be repaired
or replaced as soon as practicable.

2 Resolutions MEPC.184(59), MEPC.259(68) and MEPC.340(77).
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Notifications to relevant Authorities

12 Any EGCS malfunction that lasts more than one hour or repetitive malfunctions should
be reported to the Flag Administration and the port State's Administration along with an
explanation of the steps the ship operator is taking to address the failure. At their discretion,
the Flag Administration could take such information and other relevant circumstances into
account to determine the appropriate action to take in the case of an EGCS malfunction.
Should the ship exceptionally need to continue on its intended voyage in a non-compliant
condition, this should be communicated to the relevant port State to decide on appropriate action
in accordance with the Convention.
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REVIEW OF THE 2015 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS
(RESOLUTION MEPC.259(68))
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(Part 1: Proposals for amendments to the 2015 Guidelines for
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SUMMARY

Executive summary: This document provides part 1 of the report of the Correspondence
Group on Exhaust Gas Cleaning Systems and covers proposals for
amendments to the 2015 Guidelines for exhaust gas cleaning
systems (resolution MEPC.259(68))

Strategic direction, if 1
applicable:

Output: 1.12
Action to be taken: Paragraph 100

Related documents: MEPC 71/9/1, MEPC 71/INF.19; PPR 5/11, PPR 5/11/1, PPR 5/11/2,
PPR 5/11/3, PPR 5/11/4, PPR 5/WP.1, PPR 5/24; MEPC 73/INF.5;
PPR 6/11/Add.1, PPR 6/INF.2, PPR 6/INF.3, PPR 6/INF.4 and
PPR 6/INF.5

BACKGROUND AND TERMS OF REFERENCE OF THE CORRESPONDENCE GROUP

1 The Sub-Committee on Pollution Prevention and Response (PPR), at its fifth session,
established the Correspondence Group on Exhaust Gas Cleaning Systems, under the
coordination of Finland. This document provides part 1 of the report of the Correspondence
Group on Exhaust Gas Cleaning Systems and covers proposals for amendments to the 2015
Guidelines for exhaust gas cleaning systems (resolution MEPC.259(68)) (2015 EGCS
Guidelines). Part 2 of the report of the Correspondence Group on Exhaust Gas Cleaning
Systems is given in document PPR 6/11/Add.1 and covers proposals for amendments to
the 2009 Guidelines for port State control under the revised MARPOL Annex VI (resolution
MEPC.181(59)) (2009 PSC Guidelines).
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TERMS OF REFERENCE OF THE CORRESPONDENCE GROUP

2 The Correspondence Group was instructed, taking into account documents
MEPC 71/9/1, MEPC 71/INF.19, PPR5/11, PPR5/11/1, PPR5/11/2, PPR 5/11/3 and
PPR 5/11/4 and comments made at PPR 5, to:

A1 further refine the 2015 Guidelines for exhaust gas cleaning systems
(resolution MEPC.259(68)), including clarification of the terms "EGC system”
and "EGC unit"; PAH (polycyclic aromatic hydrocarbons) monitoring;
emission testing; approval of scrubbers in accordance with Schemes A

and B;

2 develop specific guidance on accidental breakdown, instrument malfunction
and perceived temporary non-compliance and transient performance
of EGCS;

3 develop consequential amendments to the 2009 Guidelines for port State

control under the revised MARPOL Annex VI (resolution MEPC.181(59));

4 identify any outstanding issues which need to be resolved by the
Sub-Committee; and

5 submit a report to PPR 6.

PARTICIPANTS

3 The Correspondence Group had participants from the following Member Governments:
AUSTRALIA LIBERIA
BRAZIL MARSHALL ISLANDS
CANADA NETHERLANDS
CHINA NORWAY
DENMARK PHILIPPINES
FINLAND REPUBLIC OF KOREA
FRANCE SINGAPORE
GERMANY SWEDEN
IRELAND UNITED KINGDOM
JAPAN UNITED STATES

from the following intergovernmental organization:

EUROPEAN COMMISSION

and from the following non-governmental organizations in consultative status:

INTERNATIONAL CHAMBER OF SHIPPING (ICS)

BIMCO

INTERNATIONAL ASSOCIATION OF CLASSIFICATION SOCIETIES (IACS)

COMMUNITY OF EUROPEAN SHIPYARDS' ASSOCIATIONS (CESA)

INTERNATIONAL ASSOCIATION OF INDEPENDENT TANKER OWNERS
(INTERTANKO)

CRUISE LINES INTERNATIONAL ASSOCIATION (CLIA)

INTERNATIONAL ASSOCIATION OF DRY CARGO SHIPOWNERS
(INTERCARGO)
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THE EUROPEAN ASSOCIATION OF INTERNAL COMBUSTION ENGINE

MANUFACTURERS (EUROMOT)

IPIECA LIMITED

INSTITUTE OF MARINE ENGINEERING, SCIENCE AND TECHNOLOGY
(IMargST)

INTERNATIONAL SHIP MANAGERS' ASSOCIATION (InterManager)

INTERFERRY

INTERNATIONAL BUNKER INDUSTRY ASSOCIATION (IBIA)

INTERNATIONAL TRANSPORT WORKERS' FEDERATION (ITF)

SUPERYACHT BUILDERS ASSOCIATION (SYBASsS)

DOCUMENTS CONSIDERED BY THE CORRESPONDENCE GROUP

4 As listed in the terms of reference, the task of the Correspondence Group was to
consider proposals made in the following documents: MEPC 71/9/1 (Austria et al.),
MEPC 71/INF.19 (Austria et al.), PPR 5/11 (Austria et al.), PPR 5/11/1 (Austria et al.),
PPR 5/11/2 (Japan), PPR 5/11/3 (CLIA) and PPR 5/11/4 (CLIA). Comments made during
PPR 5 on this matter can be found in section 11.4 of its report (PPR 5/24).

5 In order to facilitate the work of the Correspondence Group, the IMO Secretariat
developed a consolidated version of all of the proposed amendments to the annex of the 2015
Guidelines for exhaust gas cleaning systems (resolution MEPC.259(68)) contained in the
documents referred to the Group. This consolidated version, entitled "New Guidelines for
EGCS", contained:

A1 proposals for amendments to the 2015 Guidelines, as set out in the annex to
document MEPC 71/9/1;

.2 the proposal for appendix 3 (Discharge water collection) and associated
amendments to the 2015 Guidelines (new section 10.6), as set out in
annexes 1 and 2 to document PPR 5/11;

.3 the proposal for a new appendix 6 and related amendments to sections 4, 5
and 8 of the 2015 Guidelines, as set out in annex 1 to document PPR 5/11/1;

4 the proposal to add the ASTM D1293 standard in section 10.2.3 of the
Guidelines, as set out in document PPR 5/11/2; and

5 proposals to add some text to section 5.6.1.7.4 and to section 4 of appendix 6
of the 2015 Guidelines, as set out in document PPR 5/11/4.

WORKING ARRANGEMENTS FOR THE CORRESPONDENCE GROUP

6 The Correspondence Group communicated via email over an eight-month period from
February 2018 to November 2018 and had five rounds of input in accordance with the work
schedule set out in annex 1. Comment sheets with specific proposals and requests to the
members of the Group were developed by the Coordinator for each round of comments.

7 The work was very detailed and complicated and therefore, for clarity, in the first
commenting round the work was divided into the following three parts:

A In part 1, only issues related to approval of exhaust gas cleaning systems in
the 2015 Guidelines were considered. Documents related to part 1 were:
MEPC 71/9/1, PPR 5/11 (annex 2 only), PPR 5/11/2 and PPR 5/11/3
(section 8 only).
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2 In part 2, issues related to voluntary washwater data collection (appendix 3
of the 2015 Guidelines and associated amendments to the 2015 Guidelines)
were considered. Documents related to part 2 were: MEPC 71/INF.19,
PPR 5/11 and PPR 5/11/3.

.3 In part 3, operational issues were considered, i.e. guidance on accidental
breakdown, instrument malfunctioning and perceived temporary
non-compliance and transient performance of exhaust gas cleaning systems
(the proposed new appendix 6 and associated amendments to the
2015 Guidelines set out in document PPR 5/11/1). Documents related to the
2015 Guidelines considered in part 3 were: PPR 5/11/1 and PPR 5/11/4. The
proposed amendments to the 2009 PSC Guidelines were also considered in
part 3 of the work. Documents related to the 2009 PSC Guidelines were
PPR 5/11/1 (annex 2) and PPR 5/11/4 (section 9).

8 Participants of the Correspondence Group were also invited to consider the relevant
comments made during PPR 5 (PPR 5/24, paragraph 11.4).

9 Comments received from the participants of the Correspondence Group were
included in the comment sheets for rounds 2 to 5 and questions to the Group and proposals
for a way forward were made by the Coordinator. Based on comments and proposals received
from the Group, the documents "New Guidelines for EGCS" and "New Guidelines for PSC"
were also updated. In order to simplify the work for the upcoming rounds, in round 2 it was
decided to restructure the working items so that the 2015 EGCS Guidelines without the
appendices were considered in part 1 and all appendices to the 2015 EGCS Guidelines in
part 2. In part 3 issues related only to the 2009 PSC Guidelines were considered.

10 Based on comments received from the Group in round 4, the final refinements to the
documents were considered in round 5.

OUTCOME OF THE WORK OF THE CORRESPONDENCE GROUP CONCERNING
THE 2015 GUIDELINES FOR EXHAUST GAS CLEANING SYSTEMS (RESOLUTION
MEPC.259(68))

11 In the following sections the outcome of the work of the Correspondence Group and
the most important issues considered by the Group are briefly described. The full sets of
comments can be found in documents PPR 6/INF.2, PPR 6/INF.3 and PPR 6/INF.4. Proposed
amendments to the 2015 Guidelines for exhaust gas cleaning systems
(resolution MEPC.259(68)) prepared by the Correspondence Group are set out in annex 2 to
this document.

General issues: the use of language of a mandatory nature in the Guidelines

12 Many participants commented that the use of language of a mandatory nature in
guidelines was not in accordance with IMO practice and was not appropriate. This issue was
also raised in plenary during PPR 5. Based on proposals made by one participant, the Group
agreed on amendments to various sections of the 2015 EGCS Guidelines to replace language

of a mandatory nature (e.g. "shall", "requirement", "required by", etc.) by softer language of a
non-mandatory nature.
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General issues: the use of language of a mandatory nature in the SOx Emission
Compliance Certificate (SECC)

13 The Group took care in considering whether the word "shall" should be retained in the
form of the SECC set out in appendix 1 of the 2015 EGCS Guidelines, in the sentence reading:
"A copy of this Certificate, together with the EGCS Technical Manual, shall be carried on board
the ship fitted with this EGCS unit at all times".

14 One participant noted that non-mandatory language was to be used in the text of the
Guidelines themselves since they were a communication from IMO to a sovereign State on a
matter to which that State was not bound by treaty obligations. However, in providing the words
to be used on an SECC they are the words which that State, or its appointed recognized
organizations, would use when issuing the SECC and as such those words were those of the
approving authority to the ship — hence in that case "shall" conveyed the appropriate message.
Ultimately for each Scheme A EGCS installed on board, if there was not the required SECC,
then an IAPP-related survey could not be completed / PSC inspection would fail.

15 However, another participant noted that in a similar case for oil filtering equipment
(i.e. resolution MEPC.107(49) on Revised guidelines and specifications for pollution prevention
equipment for machinery space bilges of ships), IMO instructed as follows: "A copy of this
Certificate should be carried aboard a vessel fitted with this 15 ppm Bilge Alarm at all time".

16 The clear majority of those who provided comments on this matter could agree to use
"should" instead of "shall" in the certificate. Two participants preferred to use "shall”. It was
decided to use "shall/should" in square brackets in appendix 1 and request the Sub-Committee
to resolve the issue.

General issues: date of application of the new EGCS Guidelines

17 Two participants raised the issue of the date of application of the new EGCS
Guidelines. The general understanding of the Group was that the new Guidelines would only
apply to new installations fitted after a specific date, and existing EGCSs approved in
accordance with previous Guidelines (resolution MEPC.259(68) or resolution MEPC.184(59))
would not need to be approved again. However, it was considered that a new version of the
Guidelines (e.g. appendix 6) could be applied to EGCSs approved in accordance with a
previous version of the Guidelines, if applicable. The Group developed new paragraphs 2.2.4
to 2.2.6 to the Guidelines to clarify this matter.

18 However, some participants considered that the definition of the application date
might not be necessary in the Guidelines themselves, since it was included in the text of the
MEPC resolution. One participant commented that the application date of the Guidelines would
be the one of its adoption and the Guidelines would be of assistance in guiding the certification
process of EGCSs thereon. Relevant aspects of the new revision would be applicable to all
EGCS installations (in particular appendix 6). For EGCS modifications it should also be
possible to use the new revised Guidelines. For EGCS certificate renewals (where no
modifications have occurred) the EGCS Guidelines used at the time of approval should be
used.

19 In this connection, some participants commented that since the new EGCS Guidelines
would only apply to new installations (i.e. grandfathering should apply), they could not agree
to retain the text for subsection 1.5 of appendix 3 proposed in document MEPC 71/9/1,
because the proposed text implied that future stricter discharge water standards might apply
to existing installations unless the ship provided information through voluntary data collection.
That was not consistent with the grandfathering principle that the Group generally had agreed
and was reflected in new paragraphs 2.2.4 to 2.2.6 in section 2.
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20 Due to diverging views, and since this was a new issue, it was decided to put
paragraphs 2.2.4 to 2.2.6 in square brackets as well as subsection 1.5 of appendix 3, and
request the Sub-Committee to resolve this issue.

General issues: the maximum sulphur content the EGCS is designed for

21 Two participants commented that in various places in the EGCS Guidelines the words
"the maximum fuel sulphur content the EGCS is designed for" should rather be "... the EGCS
is certified for". It was noted that the words "the maximum fuel sulphur content the EGCS is
designed for" is wused only in two places of the new EGCS Guidelines: in
paragraphs 4.2.2.1.2.1ter and 5.6.1.2.1bis. The Group agreed that in paragraph 4.2.2.1.2ter it
was appropriate to say "...the EGCS is certified for", since as per paragraphs 4.1.2,4.1.3,4.1.4
and 4.2.1 the sulphur content limit is a fundamental part of Scheme A certification process.
However, under Scheme B there is no sulphur limit value (only the Emission Ratio), but it is
seen as being of value to the user of the Guidelines to retain the guidance set out in
paragraph 5.6.1.2.1bis: "... the EGCS is designed for".

Section 1
22 The Group agreed on amendments for section 1, as set out in annex 2.
23 The issue of which value of fuel oil sulphur content should be retained in table 1 in

section 1 was discussed. In addition to the emission ratio values for fuel oil sulphur
contents 0.10% m/m and 0.50% m/m, some participants wanted to retain also the existing
emission ratio values for other sulphur content values set out in the 2015 EGCS Guidelines.
However, it was commented that it would not be logical to retain all these old sulphur limits of
fuel oil, which were not relevant anymore. It was also noted that in appendix 2 the emission
ratio for 1.50% m/m sulphur content was still retained. Therefore, it was decided to delete the
lines for sulphur content values of 3.50% and 1.50% in table 1.

24 One participant also recalled in this connection that MEPC 73 adopted amendments
to regulation 14 and paragraph 2.3 of the Supplement to the IAPP Certificate which deleted all
references to now redundant sulphur limits.

25 Concerns were raised by one participant on the use of fuels other than
petroleum-derived distillate or residual fuel oils. On this matter, one participant made a
proposal to make a reference, in the subnote of table 1, to the ISO 8217:2017 marine fuel
standard, which now includes fuels containing not only "hydrocarbons from petroleum crude
oil" but also from oil sands and shale, and hydrocarbons from synthetic or renewable sources,
and blends with a FAME component. Unless there was an impact on the Emission Ratio limit
values from fuels that are not 100% petroleum-derived, in this way the use of other than
petroleum-derived distillate or residual fuel oils could be taken into account.

26 In this regard, some participants expressed concerns with referring to the ISO
standard in the EGCS Guidelines. Since fuel oil purchasers were not mandated to use the ISO
standard, it should not be implied in the EGCS Guidelines that there was such a requirement.
Therefore, it was decided to retain the original proposal: "... when using petroleum-derived
distillate or residual fuel oils". This would also be consistent with note 2 in appendix 2 of the
new EGCS Guidelines.

Section 2

27 The Group agreed on amendments for section 2, as set out in annex 2.
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28 The Group agreed on the following new definitions to be added to table 2 in
subsection 2.3: "bleed-off water”, "closed loop mode", "continuous monitoring”, "discharge
water", "EGC unit", "EGCS Electronic Data Recording, or Electronic Logging System”, "EGCS
residue”, "Emission Ratio", "Exhaust Gas Cleaning System (EGCS)", "Extractive sampling

system”, "inlet water", "Open-loop mode", "washwater" and "wet EGCS". It was also decided
to expand the definition of "EGCS Record Book" to cover also Electronic Record Book.

Section 2: paragraph 2.3.1, Table 3, definition of "12-hour period”

29 One participant raised the question whether it was necessary to define what
"any 12-hour period" means. Does it refer to a moving 12-hour period as opposed to a
fixed 12-hour period (from midday to midnight/from midnight to midday)? Reference
to "12-hour period" is made in paragraphs 7.2.4, 7.2.6, 10.1.3.4 and 10.1.4.4 of the new EGCS
Guidelines.

30 The clear majority of those who provided comments on this matter shared the view
that "any 12-hour period" meant a moving 12-hour period. One participant commented that
perhaps a better expression would then be "rolling 12-hour period". Some participants thought
that it would be better to have a fixed time and proposed to add the following definition to
paragraph 2.3 for "12-hour period": "UTC midnight to midday or UTC midday to midnight".

31 One participant commented further that if a rolling period was used, a single event
would be recorded over each record from 12 hours before that event to 12 hours after that
event and that reading the record would become yet more complicated if there was more than
one event at intervals apart from each other. In contrast, having a fixed 12-hour period would
simply record all events within that given period.

32 Due to diverging views, the Group could not resolve this issue and decided to request
the Sub-Committee to resolve this issue.

Section 2: paragraph 2.3.1, table 3, definition of "Emission Ratio"

33 One participant referred to the definition of "Emission Ratio” and the note below
table 1 in section 1, and suggested that approval of other fuels or fuel blends must come from
the Administration. This would seem to suggest that each Administration would develop its own
table 1 for every blend and mixture likely to be supplied. This would be impossible to regulate
and lead to potentially great inconsistency in application of regulation 4 of MARPOL Annex VI.
Therefore, it was proposed to request GESAMP to investigate this issue and develop similar
tables for all normally supplied blends and mixtures.

34 However, the Group could not agree on the proposal above. It was commented that
the procedure referred to in the note of table 1 was universally applicable and hence any Party
entering with a set of composition data would, in following that procedure, determine the
required Emission Ratio as required for either 0.50% or 0.10% equivalency, which would be
the same as those determined by any other Party with the same starting data. So, the Group
considered that no further action was required in this matter at this point of time.

35 One participant commented further that there was an actual concern that certain
oxygen rich blends might improve combustion air-to-fuel ratio and increase the CO./CO
indicative combustion quality ratio. This could be easily demonstrated as a potential route for
the attenuation of the SO2/CO ratio (via an increase of the CO, mass flow for the same amount
of fuel consumed). It was proposed that this point should be included in the Correspondence
Group report as an outstanding issue that should deserve further consideration, since in the
present amendment exercise of the EGCS Guidelines they found no substance to have an
informed discussion and possible conclusive way forward. However, two participants
commented that CO in the exhaust was expressed in ppm (i.e. 100-500 ppm) and 10,000 ppm
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equals 1% v/v, whereas the concentration of CO: in the exhaust was given in percentages
(4% to 8%), and so even if all the CO was oxidized to CO; the increment of CO, concentration
would be negligible.

Section 2: paragraph 2.3.1, table 3, definition of PAH

36 One participant proposed to add a definition of "phenanthrene equivalent” (PAH) to
the Guidelines. The clear majority of those who provided comments on this proposal supported
it. Another participant commented that not all PAH instrument suppliers were members of the
Correspondence Group. One of their PAH instrument suppliers commented that in the current
definition of PAH, the PAHyn. were underestimated by a factor of 6.2. This factor takes the
different fluorescence properties of all PAH into account and is based on analysis of a large
number of samples in the past years and during the development of the detection and
calibration principle. This factor of 6.2 should apply to all PAH fluorescence sensors, which are
calibrated with phenanthrene. Therefore the following suggestion for the definition was made:
"A phenanthrene equivalent is the fluorescence emitted by e.g. 1 ug/L of phenanthrene. The
total PAH concentration of a washwater sample can then be expressed as 6.2 ug/L PAHphe.".
Two participants emphasized that a clear definition of the "phenanthrene equivalent” was
absolutely necessary to be implemented in the revision of the EGCS Guidelines. However, one
participant commented that in their view it was premature to fix this definition at this point in
time, since they had set up a working group with all PAH instrument suppliers to agree to a
common standard. That work was likely to be able to be reported within the period of the new
EGCS Guidelines remaining in final discussions. Therefore, the Group decided to put the
preliminary proposal of a definition of "phenanthrene equivalent" in square brackets in the new
Guidelines.

Section 3

37 The Group agreed on amendments to section 3, as set out in annex 2.
Section 4

38 The Group agreed on amendments to section 4, as set out in annex 2.
Section 4: paragraph 4.2.2.1.3bis, Recommended spare parts

39 Document PPR 5/11/1 contained a proposal to add a new paragraph 4.2.2.1.3bis to
the EGCS Guidelines in relation to the carriage of spare parts to facilitate repair or replacement
of a failed component, if that failed component has an impact on compliant operation of the
EGCS.

40 One participant commented that it would be helpful to elaborate further with regard to
how the recommended spare parts list would be established (recommended by the
manufacturer?) and if there would be any further guidance on determining the adequacy of
such a list. It was proposed by one participant that the EGCS unit should be supplied with
spare parts for components that might have a limited life (less than two years), or might suffer
wear or deterioration, or where there was a real risk of unexpected failure. One participant
commented that, since the ETM was subject to approval, it was to be defined on which basis
the Administration/RO should approve such information.

41 One participant did not agree at all with the inclusion of paragraph 4.2.2.1.3bis, noting
that, for example, in the NOx Technical Code there was no such requirement and that the
quantity and range of spare gear should be between the supplier and the shipowner, the latter
being aware that the demonstration of ongoing compliance was their responsibility. It was
commented also that it might be difficult to define the recommended spare parts on a general
level, because, for example, ships in short sea shipping and ocean-going ships might have
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totally different needs for spare parts. It was also noted that ships having an EGCS on board
might also change to distillate fuel meeting the MARPOL Annex VI requirements in case the
EGCS failed to function properly. So, there might not be a need to repair the EGCS
immediately.

42 Due to diverging views in this matter, the Group decided to put paragraph 4.2.2.1.3bis
in square brackets and request the Sub-Committee to resolve this issue.

Section 4: paragraph 4.2.2.1.5, Corrective actions to be taken

43 Document MEPC 71/9/1 contained proposed amendments to paragraph 4.2.2.1.5.
One participant proposed an addition to paragraph 4.2.2.1.5 indicating that corrective actions
should also be applied, if operating conditions were outside approved ranges or limits. The
clear majority who provided comments on this proposal supported it. The Group adopted these
amendments to paragraph 4.2.2.1.5.

44 One participant commented that the time to apply corrective action was before any
exceedances had occurred based on the view that it was expected that an EGCS would always
operate at a margin below the maximum allowable Emission Ratio and well within the
respective discharge water criteria so corrective action was appropriate when the EGCS
output(s) were moving towards the limits, not when they had passed the limits.

Section 4. paragraph 4.2.2.1.10, Action to be taken when the EGCS fails, does not
perform as required etc.

45 Document PPR 5/11/1 contained a proposal to add a new paragraph 4.2.2.1.10 in the
sections for ETM-A on which actions to take if the EGCS fails to meet the requirements.

46 One participant proposed to transfer the proposed paragraph 4.2.2.1.10 to
subsection 9.1, since it was a matter to be addressed in the SECP. This proposal was
supported by the clear majority of those who provided comments on this matter. Two
participants were of the view that the proposed paragraph 4.2.2.1.10 seemed to be an
expansion of paragraph 4.2.2.1.5 and hence somewhat redundant. It was concluded that
paragraph 4.2.2.1.5 already sufficiently covered the proposed subpoints .1, .2 and .3 of
paragraph 4.2.2.1.10 as presented in document PPR 5/11/1.

47 It was concluded that subpoint .4 of paragraph 4.2.2.1.10, as presented in document
PPR 5/11/1, should be addressed in the ETM-A. One patrticipant considered that the phrase
"..., or in a condition where the ongoing compliance would be temporary indicated in
accordance with paragraph 8.2.7ter" would be an unnecessary requirement to report in the
event of temporary non-compliance and therefore should be deleted.

Section 4: Spot checks of the Emission Ratio under Scheme A, if a continuous emission
monitoring system is not fitted

48 Based on proposals made by the participants, the Group further developed
paragraph 4.4.8 concerning the proposed minimum recording frequency of 1Hz. One
participant commented that a Data Recording and Handling System (DAHS) could read data
from any kind of analyser with a frequency also much higher than 1Hz, but this was only the
reading of the data acquisition system, not a physical measurement frequency. In general, a
frequency of 1Hz was too short for measurement at all, not only for extractive devices.
Therefore the Group decided to propose the minimum recording frequency to be 0.1Hz.
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Section 4: paragraph 4.4.10, EGCS Record Book

49 The Group agreed that the information to be recorded in an EGCS Record Book could
be alternatively recorded in an Electronic Record Book, see paragraph 4.4.10. One participant
recalled that MEPC 73 had approved, in principle, the draft Guidelines for the use of electronic
record books under MARPOL, which refer only to the records required by mandatory
instruments (MARPOL Convention and Codes). However, as the EGCS Guidelines were to be
used in respect of an equivalent alternative means to a mandatory requirement then it would
appear that the electronic records so resulting should be handled to the same standard. This
would require a review to align the relevant parts of the draft revised EGCS Guidelines with
the draft Guidelines for the use of electronic record books under MARPOL as may be adopted
at MEPC 74.

Section 5
50 The Group agreed on amendments to section 5, as set out in annex 2.
Section 5: paragraph 5.6.1.3bis, Recommended spare parts

51 For the same reasons as for paragraph 4.2.2.1.3bis above (see paragraphs 40 to 42),
it was decided to put paragraph 5.6.1.3bis in square brackets and request the Sub-Committee
to resolve this issue.

Section 5: Action to be taken when the EGCS fails, does not perform as required etc.

52 Document PPR 5/11/1 contained a proposal to add a new paragraph 5.6.1.7 in the
sections for ETM-B on which actions to take if the EGCS failed to meet the requirements.

53 One participant proposed to transfer the proposed new paragraph 5.6.1.7 to
subsection 9.1, since it was a matter to be addressed in the SECP. This proposal was
supported by the clear majority of those who provided comments on this matter. Two
participants were of the view that the proposed paragraph 5.6.1.7 seemed to be an expansion
of paragraph 5.6.1.4 and hence was somewhat redundant. It was concluded that
paragraph 5.6.1.4 already sufficiently covered the proposed subpoints .1, .2 and .3 of
paragraph 5.6.1.7 as presented in document PPR 5/11/1.

54 It was also concluded that subpoint .4 of paragraph 5.6.1.7 as presented in document
PPR 5/11/1 should be addressed in the ETM-A. One participant considered that the phrase
"..., or in a condition where the ongoing compliance would be temporary indicated in
accordance with paragraph 8.2.7ter" would be an unnecessary requirement to report in the
event of temporary non-compliance and that therefore should be deleted.

Section 5: sub-section 5.7, EGCS Record Book

55 The Group agreed to include in subsection 5.7 that the information to be recorded in
an EGCS Record Book could be alternatively recorded in an Electronic Record Book. See
paragraph 49 above with regard to the comments made by one participant on the draft
Guidelines for the use of electronic record books under MARPOL.

Section 6

56 The Group agreed on amendments to section 6, as set out in annex 2.

Section 7

57 The Group agreed on amendments to section 7, as set out in annex 2.
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Section 7: paragraphs 7.2.4 and 7.2.6

58 Diverging views were expressed on the interpretation of "any 12-hour period" in
paragraphs 7.2.4 and 7.2.6. A fixed 12-hour period was supported, some participants
supported a rolling 12-hour period and it was also considered that "any" spoke for itself, so that
it should not be necessary to add "rolling".

59 Since there were diverging views on this matter, the Group decided to put "rolling” in
square brackets in paragraph 7.2.4 and request the Sub-Committee to resolve this issue (see
also paragraphs 29 to 32 regarding the proposal for the definition of "12-hour period" in
section 2).

Section 8
60 The Group agreed on amendments to section 8 as set out in annex 2 to this document.
Section 8: new paragraph 8.2.7quater

61 The Group considered the proposal to add the following new paragraph 8.2.7quater
to section 8: "a system to investigate the failure of any monitoring device or related support
components and the documentation of actions which should be taken to avoid the repetition of
such failures;". One participant commented that in the Onboard Monitoring Manual (OMM) the
exhaust gas analysers (CO. and SO3), the water monitoring devices (pH, PAH and turbidity)
and the operating parameter sensors were covered — failures of such often technically complex
measurement devices were generally totally outside the capability, competence or
responsibility of those on board. If measurement devices failed repeatedly then the usual
commercial relationship between shipowner and supplier of such repeatedly failing equipment
would apply. Finally, it was decided not to include the proposed paragraph 8.2.7quater.

Section 9
62 The Group agreed on amendments to section 9, as set out in annex 2.
Section 9: paragraph 9.1.6

63 One participant considered that a procedure would be needed to describe required
actions in case of unexpected non-compliant events due to equipment failure. This procedure
should be generic in nature and basically reciting regulation 5.6 of MARPOL Annex VI, instead
of having different procedures of a varying extent, developed by the system manufacturers. It
was suggested that this be part of the SECP.

64 The Group developed text for paragraph 9.1.6, which was supported by the majority
of participants who had provided comments on this matter. However, one participant was not
comfortable with paragraph 9.1.6 as written, commenting that reporting expectations needed
to be aligned with convention requirements. For example, who would be the affected port State
authorities if the failure occurred on the high seas? For this reason, it was decided to put
paragraph 9.1.6 in square brackets, and request the Sub-Committee to resolve this issue.

Section 10

65 The Group agreed on amendments to section 10, as set out in annex 2.
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Section 10: paragraph 10.1.3.3, table 5

66 One participant commented on the use of ultraviolet light for PAH measurement in
closed loop systems, which might be problematic as the flow rates in these systems are low
(i.e., inthe 0 to 2.5 t/MWh range) and the recycling of water causes a buildup of colour, making
UV measurement difficult at best. Therefore, a request was made to consider excluding the
use of UV for closed loop systems. Another participant informed the Group that the requirement
to use ultraviolet light technologies at high PAH concentrations was not appropriate; it ought
to be fluorescence-based technologies at high concentrations as ultraviolet-based
technologies would not work. Another participant commented that as currently presented this
would imply that in a hybrid type system (high and low flow rates depending on current mode
of operation) two different types of PAH sensors would need to be fitted, each operating on the
corresponding principle given. Also as presented there was no direction as to which principle
applied for rates in the range of 2.5 to 5 t/MWh.

67 The Group agreed to continue discussions on this matter at a later stage, because
this issue was part of the PAH Working Group activity coordinated by one participant. However,
no further information on this matter was received by the Group.

Section 10: paragraph 10.1.5, Nitrates

68 One participant strongly questioned whether this nitrate requirement should be
retained in the Guidelines, since for any EGCS that was not part of the certified NOx control
arrangements as covered and included in the respective Technical File, there was no apparent
value to this requirement. Reference was also made to paragraph 2.5.1 of the annex to
document MEPC 73/INF.5 (CESA) presenting findings on nitrate concentration of discharge
water.

69 It was noted that the requirement applied to the discharge water, i.e. the water after
dilution for pH control. One participant commented that any wet EGCS was likely to take out
much of the NO, component of the NOx but that was typically around 5% to 10% of the exhaust
at inlet. The participant also commented that according to their knowledge there were no
design features of conventional EGCSs which either promoted or avoided NOx removal from
the washed exhaust gas. Similarly there were no actions the ship could take which either
promoted or avoided NOx removal.

70 It was also commented that, as given, the first assessment of nitrates did not occur
until after the system was in service — it was given that within three months of installation (not
use!). So, what would happen if a high value was found? Given the issues related to sampling,
transport of sample and then the analysis, then this requirement seemed to overcomplicate an
issue over which the EGCS designer, EGCS installer or EGCS user had no control.

71 The question was also raised of whether any of the discharge water analysis to date,
either under this paragraph 10.1.5 or appendix 3, indicated any value for the nitrate
requirement? In the absence of such, it was therefore proposed to delete paragraph 10.1.5.

72 The majority of those who provided comments on the proposal to delete the whole of
paragraph 10.1.5 supported it. However, it was considered that making a proposal to delete
paragraph 10.1.5 in its entirety would be out of the terms of reference of the Correspondence
Group. Therefore, it was decided to retain paragraph 10.1.5 and reflect this discussion in the
report. The Sub-Committee is invited to resolve this issue.
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Section 10: paragraph 10.1.5.2

73 One participant commented that the method of "US EPA 353.2" could be added as an
applicable standard in addition to 1ISO13395:1996 and 1ISO10304-1:2007 for a test method for
nitrate, because the method of "US EPA 353.2" used the same principle as the method by
Grasshoff. The Group agreed on this proposal.

Section 10: paragraph 10.1.5.3

74 One participant commented that a ship could not receive its IAPP Certificate before
the test result from nitrate sampling was available. A sample for nitrate could not be drawn
before the ship and the EGCS was operating properly at open sea. For new-builds this entailed
a problematic situation. A shipowner normally took over a ship from the yard with all certificates
approved and signed, but this was not possible for the IAPP Certificate as it awaited the nitrate
test result from a sample of the ship in full operation. Therefore, it was proposed to add an
additional paragraph 10.1.5.3 indicating that it should be acknowledged that nitrate discharge
experiences gathered for like systems may be substantial and such be used as an alternative
to the requirements for sampling in paragraph 10.1.5.2. If former data was to be used as
evidence, a like for like assessment must follow.

75 One participant did not support the proposal above and commented that the potential
presence of nitrates in the discharge water of the EGCS was not strictly dependent on the
EGCS design. It also depended on the oil fuel combustion unit and its quality with regards to
NOx emissions. A conditional/provisional IAPP Certificate might be possible depending on the
conditions imposed by different Administrations. This is a common practice whenever initial
surveys result in relevant recommendations that require follow up. A full-term IAPP Certificate
could be issued upon reception of the nitrates result.

76 However, the clear majority who provided comments on this matter supported the
proposal for the new paragraph 10.1.5.3, and therefore it was adopted.

Section 10: paragraph 10.2.6

77 One participant did not support the removal of US EPA 180.1 as an acceptable
reference as it was an established standard method and required for all ships that might
operate in US Vessel General Permit waters.

78 One participant commented that US EPA 180.1 required a dilution of the sample if the
concentration was above 40 NTU. This dilution might work in a laboratory, but for online
sensors this dilution was not possible.

79 Another participant commented that there were many aspects of US EPA 180.1 which
were no longer practical for dynamic, in situ turbidity measurements. There were no true
US EPA 180.1-compliant dynamic turbidity sensors on the market. In addition to the dilution
aspect mentioned above, the requirement of a tungsten lamp light source made any such
instrumentation impractical due to the high power draw and the instability of the light source.
Most submersible turbidity sensors used at least one LED light source, the vast majority of
which were ISO 7027 compliant.

80 The clear majority of those who provided comments on this matter supported the
proposal to retain US EPA 180.1 in paragraph 10.2.6, but based on comments received, it was
decided to put US EPA 180.1 in square brackets and request the Sub-Committee to resolve
the issue.
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Section 10: paragraph 10.3.1

81 One participant commented that the given recording frequency in paragraph 10.3.1
was deviating from the one specified in paragraph 5.4.2 which might have an influence on the
clarity of presented reports. Would this frequency requirement also apply to the sampling rate
of sensors installed in by-pass (see the proposed definition for continuous monitoring in
sub-section 2.3)? The monitoring/sampling issue should also be considered and specified, if
applicable. It was proposed to delete the reference to recording frequency 0.0111Hz in
paragraph 10.3.1.

82 Another participant commented that one reading every five minutes (0.0035Hz) for
discharge water quality was a very small frequency, especially in light of today's technology.
They stated that there was there a clear opportunity to focus on a reasonable increase of
frequency (a bit more than double) for a necessary control which was of the highest relevance
to evaluate the real environmental impact of EGCS operations. They further stated that
sampling methodology for determination of Emission Ratio was a completely different issue
and the frequency of 0.0035Hz could be acceptable on the basis that extractive sampling and
different SO, and CO; sensor response times might affect the result.

83 The same patrticipant also commented that for discharge water this problem did not
exist and that the real problem was to have discharges which were non-compliant during the
five minutes of proposed sampling interval. The alleged possible "influence on the clarity of
presented reports” should not be used as a barrier to the necessary and reasonable adoption
of a technologically available control which would be possible to log within the same time series
of any other measurement.

84 The majority of those who provided comments on this matter supported the proposal
to delete the reference to recording frequency 0.0111Hz in paragraph 10.3.1. However, based
on comments received, it was decided to put the recording frequency in square brackets and
request the Sub-Committee to resolve the issue.

Section 10: sub-section 10.6

85 The Group considered the proposal for a new sub-section 10.6, as presented in
annex 2 of document PPR 5/11, and agreed to simplify it as shown in annex 2 to this document.

Appendix 1 — Form of SOx Emission Compliance Certificate

86 The Group further developed and agreed on the form of SOx Emission Compliance
Certificate (SECC), as set out in annex 2.

87 One patrticipant commented that given the requirements of section 4 it is now seen as
illogical that the SECC would not give the Certified Value which is the basis of the scheme A
approach. It was decided to include reference in the SECC to the maximum fuel sulphur
content the EGCS could manage while complying with the MARPOL SOx emission regulations.
This could then be used in conjunction with the BDN for fuels bunkered to confirm compliance
with MARPOL Annex VI regulations.

Appendix 2 — Emission Ratio

88 The Group agreed on appendix 2, as set out in annex 2.

Appendix 3 — Discharge Water Data Collection

89 The Group further developed and agreed on appendix 3, as set out in annex 2.
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Sub-section 1.5.
20 Subsection 1.5 is in square brackets as explained in paragraph 19 above.
Section 3.1: Data template Part 1
91 The Group agreed on the original proposal for data template part 1. It should be noted

that some participants would have liked to have made some amendments to the data template.
Appendix 4 — Standard Seawater Titration Curve

92 The Group agreed on appendix 4, as set out in annex 2.

Appendix 5 — Analyser Information Templates

93 The Group agreed on appendix 5, as set out in annex 2.

Appendix 6 — Guidance on temporary indication of ongoing compliance in the case of
the failure of a single monitoring instrument, and recommended actions to take if the
EGCS fails to meet the requirements of the Guidelines

94 The Group agreed on appendix 6, as set out in annex 2.

95 One participant proposed to insert as new paragraph 1 the following text: "There may
be a short period during which the measured emission limit might indicate that the applicable
limit has been exceeded. This is a common behaviour of monitoring equipment which does not
necessarily mean exceedance of emissions and should therefore not be considered as a
breach of the requirements unless the exceedances last for a sustained period".

96 One participant commented that their reading and understanding of MARPOL
Annex VI, particularly regulation 4, was that any alternative compliance method should be at
least as effective in terms of emissions reductions as that required by regulation 14. Therefore
they did not agree that running in non-compliance for "short periods" or "transitory
non-compliances" were either allowed or compliant.

97 Another participant commented that the term "short period" was not defined. As soon
as such a measure of uncertainty was accepted in the Guidance there would be no control
over EGCS non-compliance and the concept of equivalency would inevitably be compromised.
They also did not accept the definition of an "acceptable non-compliance"” window, since,
should that be adopted, it would deem an EGCS as a non-equivalent as per regulation 4 of
MARPOL Annex VI. They also reminded the Group of a new footnote in the proposed
amendments to the Guidelines for port State control in order to make port State control officers
(PSCO) aware of this matter and that such isolated peaks should not automatically be regarded
as non-compliance with the requirements.

98 Due to diverging views, the Group decided to put the proposal for a new paragraph in
square brackets and request the Sub-Committee to resolve this issue.

Outstanding issues related to the proposed amendments to the 2015 Guidelines for
exhaust gas cleaning systems to be considered by the Sub-Committee

99 Due to the reasons provided in the respective paragraphs of this report, the
Correspondence Group was not able to resolve the following issues:

A the use of language of a mandatory nature in the SOx Emission Compliance
Certificate (see paragraphs 13 to 16 above);
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the date of application of the new EGCS Guidelines (see paragraphs 17 to
20 above);

definition of "12-hour period" (see paragraphs 29 to 32 above), "Any
[rolling] 12-hour period” (see paragraphs 7.2.4, 7.2.6, 10.1.3.4 and 10.1.4.4
of annex 2 and paragraphs 58 and 59 above);

definition of PAH (see paragraph 36 above);

recommended spare parts (see paragraph 4.2.2.1.3bis of annex 2 and
paragraphs 39 to 42 above, as well as paragraph 5.6.1.3bis of annex 2 and
paragraph 51 above);

paragraph 9.1.6 (see paragraphs 63 and 64 above);

the use of ultraviolet light for PAH measurement (see paragraph 10.1.3.3 and
table 5 of annex 2 and paragraphs 66 and 67 above);

the need to make measurements on the nitrate concentration of discharge
water (see paragraphs 68 to 72 above);

reference to US EPA 180.1 (see paragraph 10.2.6 of annex 2 and
paragraphs 77 to 80 above);

discharge water monitoring data recording frequency (see paragraph 10.3.1
of annex 2 and paragraphs 81 to 84 above); and

the addition of paragraph 1 in appendix 6 (see paragraphs 95 to 98 above).

Action requested of the Sub-Committee

100 The Sub-Committee is invited to:

A

2

note the information provided in this report;
consider the issues listed in paragraph 99;

consider the proposed amendments to the 2015 Guidelines for Exhaust Gas
Cleaning Systems (resolution MEPC.259(68)) set out in annex 2; and

take action as appropriate.

*kk
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ANNEX 1

WORKPLAN AND SCHEDULE FOR THE CORRESPONDENCE GROUP ON EXHAUST

GAS CLEANING SYSTEMS

Date/Month CG Tasks for the Group/Coordinator
Round

12 to 23 February Coordinator: preparation of the documents for
Round 1

26  February to 1 Group: submit comments and proposals on

23 March comment sheets for Round 1

26 March to 20 April Coordinator: preparation of the documents for
Round 2

23 April to 25 May 2 Group: submit comments and proposals on
comment sheets for Round 2

28 May to 22 June Coordinator: preparation of the documents for
Round 3

25 June to 3 Group: submit comments and proposals on

24 August comment sheets for Round 3

27 August to Coordinator: preparation of the documents for

21 September Round 4 and the draft report to PPR 6

24 September to 4 Group: submit comments and proposals on

5 October comment sheets for Round 4 and comments to
the draft report

8 October to Coordinator: finalize the documents and the

19 October report for PPR 6

19  October to 5 Group: submit final comments to the report for

2 November

PPR 6

9 November

Deadline for sending the report of the CG to
PPR 6

*kk
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ANNEX 2
PROPOSALS FOR AMENDMENTS TO THE 2015 GUIDELINES FOR EXHAUST GAS
CLEANING SYSTEMS (RESOLUTION MEPC.259(68))
("NEW GUIDELINES ON EGCS")

(Proposed changes to the 2015 Guidelines are shown in additions/deletions.)

1 [INTRODUCTION

11 Regulation—14-e6f MARPOL Annex VI requires ships to use fuel oil with a sulphur
content not exceeding that stipulated in regulations 14.1 or 14.4. Regulation 4 allows, with the
approval of the Administration, the use of an alternative compliance method at least as
effective in terms of emission reductions as that required by the Annex, including the standards
set forth in regulation 14. The Administration of a Party should take into account any relevant
guidelines developed by the Organization pertaining to alternatives provided for in regulation 4.

SOppm)CO.(%)as the basisforsystem-monitoring- These Guidelines have been developed
to allow for the testing, survey, certification and approval of Exhaust Gas Cleaning Systems
(EGCSSs) in accordance with requlation 4 of MARPOL Annex VI.

1.3 Compliance should be demonstrated on the basis of the SO.(ppm)/CO:(% v/v) ratio
valdes. Equivalency with the relevant requirements of regulation 14 to MARPOL Annex VI
should be demonstrated by using these guidelines as a basis of compliance with the relevant
Emission Ratio limit value as given in table 1. Where the design or operation of an EGCS
requires controls in addition to those given in these Guidelines, in order to meet the
requirements of regulation 4.4 of the above mentioned Annex, they should be subject to special
consideration by the Administration and should be advised to the Organization when
submitting the notification required by regulation 4.2 of MARPOL Annex VI.

Table 1: Fuel oil sulphur limits recerded in regulations 14.1 and 14.4 and
corresponding emissiohs-Emission Ratio limit values

Fuel oil sulphur content Emission Ratio emission

(% m/m) SO2(ppm)/CO2(% Vviv)
450 195.0
3.50 1517
1.50 65.0
1.00 433
0.50 21.7
0.10 4.3

Note: The use of the ratio—ermissionslimits above Emission Ratio limit values is only applicable when using
petroleum based derived distillate or residual fuel oils. See appendix 2 for —application— the assumptions and
rationale which form the basis of the ratie Emission Ratio method.
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14 These guidelines are recommendatory in nature, however, Administrations are invited
to base the implementation of the relevant requirements of regulation 4 of MARPOL Annex VI
on them.

2 GENERAL
2.1 Purpose

2.1.1  The purpose of these guidelines is to specify the criteria reguirements for the testing,
survey, certification and verification of EGCSs EGC-systems under regulation 4 of MARPOL
Annex VI to ensure that they provide in service, at any operating load point at which they are
to operate, including during transient operation, effective equivalence to the requirements of
regulations 14.1 and or 14.4 of MARPOL Annex VI as applicable.

2.1.2  These guidelines describe permit two schemes for approval of an EGCS: Scheme A
(unit system certification with in-service continuous operational parameter monitoring and
periodic emission checks) and Scheme B (continuous emission monitoring by means of an
approved monitoring system together with periodic operational parameter checks):

A1 in Scheme A, the EGCS is subject to approval by the Administration and
should be as given in section 4 subject to performance tests, sea trials or
other similar physical tests that verify that the system in service will result in
the intended performance; and

2 in Scheme B, the exhaust gas monitoring system of the EGCS should be as
given in section 5 and is subject to approval by the Administration. Approved
exhaust gas monitoring system will continuously indicate the Emission Ratio
while the EGCS is in operation, allowing verification against the applicable
limit.

2.1.2bis Emission testing in relation to either Scheme A or Scheme B should be undertaken,
as appropriate, as given in section 6.

2.1.2ter Data recording, retention and the preparation of reports using that data in relation to
either Scheme A or Scheme B should be, as appropriate, as given in section 7.

2.1.2quater Details of the monitoring systems for exhaust emissions, operating
parameters, inlet water, washwater and discharge water in relation to either Scheme A or
Scheme B should be documented, as appropriate, as given in section 8.

2.1.3  For ships which are to use an exhaustgas—cleaning-system EGCS in part or in total
in-orderto-comply-with as an approved equivalent to the requirements of regulations 14.1

and/or 14.4 of MARPOL Annex VI, there should be an approved SOx Emissions Compliance
Plan (SECP) as given in section 9.

2.1.4 Discharge water monitoring which is equally applicable to Scheme A and Scheme B
should be undertaken as given in section 10.
2.2 Application

2.2.1 These guidelines apply to any EGCS unit as fitted applied to fuel oil combustion
unit(s), machineny excluding shipboard incinerators, installed on board a ship.

2.2.2 For the purpose of these guidelines, the term "EGCS" should be generally, but not
exclusively, see 2.2.3, understood as "wet EGCS".
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2.2.3 In the absence of specific guidelines for EGCSs which use technologies or operate in
modes that are not defined in 2.3, these Guidelines may also be applied as appropriate.

2.2.4 [These Guidelines apply to EGCS installed on ships on or after [a specific date to be

determined].

2.2.5 The Guidelines adopted under resolutions MEPC.184(59) or MEPC.259(68) are not
applicable to EGCS to which these new Guidelines apply.

2.2.6 EGCS installed on ships before [a specific date to be determined] should comply either
with the Guidelines adopted under resolutions MEPC.184(59) or MEPC.259(68), as
applicable, or with these Guidelines, as applicable.]

2.3 Abbreviations, definitions and required documents

2.3.1 Abbreviations as given in table 2 and definitions as given in table 3 are applied in these
guidelines.

Table 2: Abbreviations

CL Closed Loop

CO2 Carbon dioxide

EGC Exhaust gas cleaning

EGCS Exhaust gas cleaning system

ETM-A EGCS system — Technical Manual for Scheme A

ETM-B EGCS system — Technical Manual for Scheme B

MCR Maximum Continuous Rating

SECP SOx Emissions Compliance Plan

SECC SOx Emissions Compliance Certificate

SO, Sulphur dioxide

SOx Sulphur oxides

OL Open Loop

OMM Onboard Monitoring Manual

PAH Polycyclic Aromatic Hydrocarbons

PAHphe Polycyclic Aromatic Hydrocarbons as phenanthrene equivalents (see
table 3)

UTC Universal Time Co-ordinated
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Table 3: Definitions

[12-hour period]

[UTC midnight to midday or UTC midday to midnight.]

[A period of 12 consecutive hours determined on a rolling basis with new
12-hour periods beginning past each hour of EGCS operation.]

Bleed-off water

An amount of aqueous solution removed from the washwater of an

EGCS operating in closed-loop mode to keep its required operating
properties and efficiency

Certified Value

The SO./CO.ratie Emission Ratio specified by the manufacturer that the
EGCS unit is certified as meeting when operating on a continuous basis
on the manufacturers specified maximum fuel sulphur content and within
the specified operational parameters. Applicable to Scheme A only.

Closed loop EGCS operating mode in which the washwater is passed several times,

mode through the EGC unit.
In order for the washwater to keep its required operating properties and
efficiency its pH usually has to be adjusted, e.g. by adding chemicals
such as NaOH. In addition, a small amount of washwater is bled,
periodically or continuously, from the system. This bleed-off water,
unless meeting discharge water criteria, needs to be treated to meet
discharge water criteria, or is regarded as EGCS residue.

Continuous Process and technology used for evaluation of EGCS compliance

monitoring through representative measurement, at a specified frequency, for

selected parameters

Discharge water

Any water from an EGCS to be discharged overboard

EGC unit

Device within which exhaust gas and cleaning medium are mixed. An
EGC unit may have a single or multiple fuel oil combustion unit(s)
connected to it.

EGCS Electronic

Automatic record of the EGCS in service operating parameters. The

Data Recording,

record of parameters does not involve any user input.

or Electronic
Logging System

EGCS Record
Book (or
Electronic

Record Book)

A user-input record of the EGCS uhit in-service-operating-parameters,

component adjustments, corrective and planned maintenance and
service records as appropriate. It can have an electronic format.

EGCS residue

Material removed from the washwater or the bleed-off water by a

treatment system or discharge water that does not meet the discharge
criterion, or other residue material removed from the EGCS

Emission Ratio

SO, expressed in ppm / CO- expressed in % v/v
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Exhaust Gas
Cleaning System

(EGCS)

A system that includes one or more EGC units and which is based on
technology that uses a wet cleaning medium for the reduction of SOx
from an exhaust gas stream from installed fuel oil combustion unit(s),
operating in either open loop or closed loop mode. A hybrid EGCS can
operate in both open loop mode and closed loop mode. Several EGC
units may utilize a common uptake system with a single exhaust gas
monitoring system. Several EGC units may utilize a common
washwater, water supply, treatment and/or overboard system and
discharge water monitoring equipment.

Extractive
sampling system

System which extracts a sample flow from the exhaust gas stream and
transfers it by heated lines to the measurement instrument

Fuel oil
combustion unit

Any engine, boiler, gas turbine, or other fuel oil fired equipment,
excluding shipboard incinerators

Inlet water Water entering the ship as a cleaning medium for an EGC unit
In-situ Sampling directly within an exhaust gas stream
Load range Interval ranging from minimum practicable to maximum rated power of

diesel engine or maximum steaming rate of the boiler

Open loop mode

EGCS operating mode in which the washwater, typically seawater, is

passed through the EGC unit only once before it is being discharged
overboard as discharge water

[Phenanthrene

[A Phenanthrene equivalent is the fluorescence emitted by 1 pg/L of

equivalent]

Phenanthrene

The PAH concentration of a washwater sample can be expressed as the
ug/L of Phenanthrene that emits fluorescence [equal to the total emitted
by all the PAHS]

[A phenanthrene equivalent is the fluorescence emitted by e.q. 1 ug/L of
phenanthrene. The total PAH concentration of a washwater sample can
then be expressed as 6.2 yg/L PAHphe.]

[It corresponds to the signal produced by a PAH monitor with

254410 nm excitation wavelength and 360+50 nm detection wavelength
calibrated against a known set of phenanthrene concentrations within
the expected measurement range when exposed to EGCS discharge
water containing a range of different PAH species.]

Washwater

Cleaning medium brought into contact with the exhaust gas stream for
the reduction of SOx

Wet EGCS

EGCS using liquid cleaning medium

2.3.2 Relevant documents for EGCS approved in accordance with Scheme A and Scheme B

are listed in table 4.
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Table 4: Relevant documents for Scheme A and Scheme B

Document Scheme A Scheme B
SECP X X
SECC X
ETM Scheme A X
ETM Scheme B X
OMM X X
EGCS Record Book or X X
Electronic Record Book
3 SAFETY NOTE
3.1 Due attention is to be given to the safety implications related to the handling and

proximity of exhaust gases, the measurement equipment and the storage and use of
pressurized containers of pure and calibration gases. Sampling positions and permanent access
platforms should be such that thrs monrtorrng may be performed safely Ln—leeatmg—ehseharge

metateempmqents—For posrtronrnq the EGCS drscharqe water outlet due consrderatlon should
be given to the locations of the existing seawater inlets. In all operating conditions the design of
the EGCS should take into consideration the necessary balance between low pH water
discharge and the anti-corrosive resistance of the surfaces in contact with that discharge stream.
To avoid premature failure of sea chests, discharge pipework and hull penetration finishes due
care should be taken in the preparation of surfaces and the correct selection and application
of protective coatings to withstand the corrosive effects of low pH discharge water.

4 SCHEME A - EGCS SY¥STEM APPROVAL, SURVEY AND CERTIFICATION
USING PARAMETER AND EMISSION CHECKS

4.1 Approval of EGCSs systems
41.1 General

Options under Scheme A of these guidelines provide for:

A ghit individual EGCS approval;
2 serially manufactured uhits systems; and
3 production range approval.

4.1.2 UYnit Individual EGCS approval

4.1.2.1 An EGCS uhit should be certified as capable of meeting the limit Emission Ratio value,
(the Certified Value), specified by the manufacturer (e.g. the emission-level Emission Ratio
value the whit system is capable of achieving on a continuous basis) with fuel oils of the
manufacturer’s specified maximum % m/m sulphur content and for the range of operating
parameters, as listed in paragraph 4.2.2.1.2, for which they are to be approved. The Certified
Value should at least be suitable for ship operations under requirements given by MARPOL
Annex VI regulations 14.1 and/or 14.4.
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4.1.2.2 Where testing is not to be undertaken with fuel oils of the manufacturer's specified
maximum % m/m sulphur content, the use of two test fuels with a lower % m/m sulphur content
is permitted allowed. The two fuels selected should have a difference in % m/m sulphur content
sufficient to demonstrate the operational behaviour of the EGCS unit and to demonstrate that
the Certified Value can be met if the EGCS urit were to be operated with a fuel of the
manufacturer's specified maximum % m/m sulphur content. In such cases a minimum of two
tests, in accordance with subsection 4.3 as appropriate, should be performed. These tests
need not be sequential and could be undertaken on two different, but identical, EGCSs uhits.

4.1.2.3 The maximum and, if applicable, minimum exhaust gas mass flow rate of the unit
system should be stated. The effect of variation of the other parameters defined in
paragraph 4.2.2.1.2 should be justified by the equipment manufacturer. The effect of variations
in these factors should be assessed by testing or otherwise as appropriate. No variation in
these factors, or combination of variations in these factors, should be such that the emission
value of the EGCS wunit would be in excess of the Certified Value.

4.1.2.4 Data obtained in accordance with this section should be submitted to the
Administration for approval together with the ETM-A.

4.1.3 Serially manufactured systems uhits

4.1.3.1 In the case of nominally similar EGCSs wuits of the same mass flow ratings as that
certrfred under 4.1.2, and to avord the testrng of each EGCS um{ the—equrpmem—manuiaeturer
; the
Admrnrstratlon based on a submrssron of the equrpment manufacturer should take the
necessary measures to verify that adequate arrangements have been made to ensure effective
control of the conformity of production arrangement. The certification of each EGCS unit under
this arrangement should be subject to such surveys that the Administration may should consider
necessary as to assure that each EGCS uhit has an emissien Emission Ratio value of not
more than the Certified Value when operated in accordance with the parameters defined in

paragraph 4.2.2.1.2.

4.1.4 Product range approval

4.1.4.1 In the case of an EGCS uhit of the same design, but of different maximum exhaust
gas mass flow capacities, the Administration may accept, in lieu of tests on an EGCS uhit of
all capacities in accordance with seetionr 4.1.2, tests of EGCSs systems of three different
capacities provided that the three tests are performed at intervals including the highest, lowest
and one intermediate capacity rating within the range.

4.1.4.2 Where there are significant differences in the design of EGCSs units of different
capacities, this procedure should not be applied unless it can be shown, to the satisfaction of
the Administration, that in practice those differences do not materially alter the performance
between the various EGCS uhit types.

4.1.4.3 For EGCSs uhits of different capacities, the sensitivity to variations in the type of
combustion machinery to which they are fitted should be detailed together with sensitivity to
the variations in the parameters listed in paragraph 4.2.2.1.2. This should be on the basis of
testing, or other data as appropriate.

4.1.4.4 The effect of changes of EGCS unit capacity on washwater and discharge water
characteristics should be detailed.
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4.1.4.5 All supporting data obtained in accordance with this section, together with the ETM-A
for each eapaeity-unit system, should be submitted to the Administration for approval.

4.2 Survey and certification
4.2.1 Procedures for the certification of an EGCS uhit

4.2.1.1 In order to meet the reguirements criterion of subsection 4.1 either prior to, or after
installation on board, each EGCS wunit should be certified as meeting the Certified Value
specified by the manufacturer (e.g. the emissionlevel Emission Ratio the uhit system is
capable of achieving on a continuous basis) under the operating conditions and restrictions as
given by the EGCS Technical Manual (ETM-A) as approved by the Administration.

4.2.1.2 Determination of the Certified Value should be-in-accordance with take into account
the provisions of these guidelines.

4.2.1.3 Each EGCS unit meeting the reguirements criterion of paragraph 4.2.1.1 should be
issued with an SECC by the Administration. The form of the SECC is given in appendix 1.

4.2.1.4 Application for an SECC should be made by the EGCS system manufacturer,
shipowner or other party.

4.2.1.5 Any subsequent EGCS wuhits of the same design and rating as that certified under
paragraph 4.2.1.1 may be issued with an SECC by the Administration without the need for
testing taking into account in-accordance-with paragraph 4.2.1.1 subject to seetien 4.1.3 of
these guidelines.

4.2.1.6 EGCS wunits of the same design, but with ratings different from that certified under
paragraph 4.2.1.1 may be accepted by the Administration subject to seetien 4.1.4 of these
guidelines.

4.2.1.7 EGCSs uhits which treat only part of the exhaust gas flow of the uptake in which they
are fitted should be subject to special consideration by the Administration to ensure that under
all defined operating conditions that the overall emission Emission Ratio value of the exhaust
gas downstream of the system is no more than the Certified Value.

4.2.2 EGCS System Technical Manual "Scheme A" (ETM-A)

4.2.2.1 Each EGCS wnit should be supplied with an ETM-A provided by the manufacturer.
This ETM-A should, as a minimum, contain the following information:

A the identification of the unit system (manufacturer, model/type, serial number
and other details as necessary) including a description of the urit system and
any required ancillary systems. In case a system contains more than one
EGC unit, each EGC unit should be identified;

2 the operating limits, or range of operating values, for which the unit is
certified. These should, as a minimum, include:

A the maximum and, if applicable, minimum mass flow rate of
exhaust gas;

.1bis the maximum and if applicable, minimum exhaust gas mass flow
rate capacity of the EGC unit;
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JAter the maximum fuel oil sulphur content the EGCS is certified for;

.lquar the Certified Value;

2 the power, type and other relevant parameters of the fuel oil
combustion unit for which the EGCS unit is to be fitted connected
to. Inthe cases-of For boilers, the maximum air/fuel ratio at 100%
load should also be given, rthe-eases-of for diesel engines whether
the engine is of 2 or 4-stroke cycle;

3 the maximum and minimum washwater flow rate, inlet pressures
and minimum inlet water alkalinity (ISO 9963-1-2:1994);

4 the exhaust gas inlet temperature ranges and maximum and
minimum exhaust gas outlet temperature with the EGCS wuhit in
operation;

.5

and the maximum exhaust gas inlet pressure

.6 the salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

7 other factors concerning the design and operation of the EGCS unit
relevant to achieving a maximum emissier Emission Ratio value no
higher than the Certified Value;

3 any requirements or restrictions applicable to the EGCS unit or associated
equipment necessary to enable the unit system to achieve a maximum
emission Emission Ratio value no higher than the Certified Value;

[.3bis the recommended spare parts to facilitate repair or replacement of a failed
component, if that failed component has an impact on compliant operation of
the EGCS;]

4 maintenance, service or adjustment requirements in order that the EGCS
dhit can continue to achieve a maximum emissien Emission Ratio value no
higher than the Certified Value. The maintenance, servicing and adjustments
should be recorded in the EGCS Record Book;

5 : . : . .
ee”ueetllule aetle!ns " e'a’se of el;seeeelanle. esl of the. ap'p;lleable il
corrective actions to be applied if the following occurs or is expected to occur:
operating conditions are outside approved ranges or limits; the discharge
water quality criteria are not met; or exceedances of the Certified Value.

.6 a verification procedure to be used at during surveys to ensure that its the
system's performance is maintained and that the unit system is used as
required (see subsection 4.4);
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washwater and discharge water characteristics across the operating load
range;

.8 desigh—+requirements-of-the-washwater-system design requirements for the

treatment _and monitoring of washwater and control of discharge water,
including, for example, bleed-off water from closed-loop EGCS operation or
discharge water temporarily stored within the EGCS; and

.9 the SECC.

.10 detail the procedure to produce reports regarding operation in a non-
compliant condition, or in a condition where the ongoing compliance would
be temporary indicated in accordance with 8.2.7ter.

4.2.2.2 The ETM-A should be approved by the Administration.

4.2.2.3 The ETM-A should be retained on board the ship onto which the EGCS unit is fitted
installed and should be available for surveys as required.

4.2.2.4 Amendments to the ETM-A which reflect EGCS urit changes that affect performance
with respect to emissions to air and/or water should be approved by the Administration. Where
additions, deletions or amendments to the ETM-A are separate to the ETM-A as initially
approved, they should be retained with the ETM-A and should be considered as part of it.
4.2.3 In-service surveys

4.2.3.1 The EGCS unit should be subject to survey on installation and at initial,
annual/intermediate and renewals surveys by the Administration.

4.2.3.2 In accordance with regulation 10 of MARPOL Annex VI, the EGCS urits may also be
subject to inspection by port State control.

4.2.3.3 Prior to use, each EGCS unit should be issued with an SECC by the Administration.

4.2.3.4 Following the installation survey as-reguired-by-paragraph given in 4.2.3.1, sections
2.3 and 2.6 of the Supplement to the ship's International Air Pollution Prevention Certificate

should be duly completed.
4.3 Emission limits

4.3.1 Each EGCS wunit should be capable of reducing emissions to equal to or less than the
Certified Value at any load point,_including fuel oil combustion unit idling, when operated in

accordance with the-eriteria-as-given-inparagraph 4.2.2.1.2,-as-specified-in-paragraphs4-3-2
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4.3.6  Inorder to demonstrate performance, emission measurements should be undertaken,
with the agreement of the Administration, at a minimum of four load points. One load point
should be at 95 to 100% of the maximum exhaust gas mass flow rate for which the unit is to
be certified. One load point should be within = 5% of the minimum exhaust gas mass flow rate
for which the unit is to be certified. The other two load points should be equally spaced between
the maximum and minimum exhaust gas mass flow rates. Where there are discontinuities in
the operation of the system the number of load points should be increased, with the agreement
of the Administration, so that it is demonstrated that the required performance over the stated
exhaust gas mass flow rate range is retained. Additional intermediate load points should be
tested if there is evidence of an emission peak below the maximum exhaust gas mass flow
rate and above, if applicable, the minimum exhaust gas flow rate. These additional tests should
be sufficient number as to establish the emission peak value.

4.4 Onboard verification procedures for demonstrating compliance

4.4.1 For each EGCS uhit, the ETM-A should contain a verification procedure for use at during
surveys as required. This procedure should not require specialized equipment or an in-depth
knowledge of the system. Where particular devices are required they should be provided and
maintained as part of the system. The EGCS wunit should be designed in such a way as to facilitate
inspection as required. The basis of this the verification procedure is that if all relevant components
and operating values or settings are within these-as the approved ranges, then the performance
of the EGCS system can be assumed to meet the requirements is-within-that-reguired without the

need fOI’ actual COI’ltInUOUS exhaust em|SS|on measurements monltorlng l-t—lS—&ISG—HeGeSS&W—tG

4.4.2 Included in the verification procedure should be all components and operating values
or settings which may affect the operation of the EGCS wait and its ability to meet the Certified
Value.

4.4.3 The verification procedure should be submitted provided by the EGCS system
manufacturer and approved by the Administration.

4.4.4  The verification procedure should cover both a documentation check and a physical
check of the EGCS unit.

4.45 The surveyor should verify that each EGCS uhit is installed in accordance with the
ETM-A and has an SECC as required.
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4.4.6 At the discretion of the Administration, the surveyor should have the option of
checking one or all of the identified components, operating values or settings. Where there is
more than one EGC unit within the EGCS, the Administration may, at its discretion, abbreviate
or reduce the extent of the survey on board, however, the entire survey should be completed
for at least one of each type of EGC unit on board provided that it is expected that the other
EGC units perform in the same manner.

447 The EGCS uhit should include means to automatically record when the system is in
use. Fhis These means should automatically record, at least at the frequency specified in
paragraph 5.4.2, as a minimum, washwater pressure and flow rate at the EGC unit's inlet
connection, exhaust gas pressure before and pressure drop across the each EGC unit, fuel oil
combustion eguipment unit load, and exhaust gas temperature before and after the EGC unit
against the respective operating limits, or range of operating values. The data recording
system should comply with the requirements of sections 7 and 8. In the case of a system it
consuming chemicals at a known rate as documented in ETM-A, recordings of such
consumption in the EGCS Record Book also serves this purpose.

4.4.8 Under Scheme A, if a continuous exhaust gas monitoring system is not fitted, itis
recommended-that a daily spot check efthe-exhaustgas-quality-interms et SO.{(pprmCO{%)
ratio of the Emission Ratio for a duration of not less than 5 minutes at a minimum recording
frequency of 0.1Hz at normal working condition for each outlet to the atmosphere, is-used
should be undertaken to verify compliance in conjunction with the continuous monitoring of the
parameters eheeks stipulated in paragraph-4.4.7. The exhaust gas readings should be allowed
to stabilize before commencing recording. Readings from the calibration procedure should be
automatically recorded or noted in a calibration protocol. Emission values, which are used to
determine the Emission Ratio, obtained after stabilization should be recorded. If a continuous
exhaust gas monitoring system is fitted, only daily spot checks of the parameters listed in
paragraph 4.4.7 would be needed to verify proper operation of the EGC unit.

4.4.10 An EGCS Record Book should be maintained by-the-shipewner-on board the ship

recording maintenance and service of the whit system including like-for-like replacement. This
EGCS Record Book should be available at during surveys as required and may be read in
conjunction with engine-room logbooks and other data as necessary to confirm the correctien
operation of the EGCS wuhit. The form of this record should be submitted provided by the EGCS
system manufacturer and approved by the Administration. Alternatively, this information sheuld
may be recorded in the vessels ship's planned maintenance record system as approved by
the Administration. Alternatively, this information may be recorded to an Electronic Record
Book as approved by the Administration. The EGCS Record Book entries should be
maintained on board the ship for a minimum period of three years after the last entry has been
made.
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5 SCHEME B - EGCS S¥STEM APPROVAL, SURVEY AND CERTIFICATION
USING CONTINUOUS MONITORING OF SOx-EMISSIONS EMISSION RATIO

5.1 General

5.1.1 Scheme B provides for the approval of the means of continuous Emission Ratio

monitoring, supported by daily parameter checks, which will subsequently be used at surveys,
and otherwise as required, to demonstrate compliance with the objectives as given in the
SECP.

52 Approval

5.2.1 The ETM-B, as defined in these Guidelines, should be approved by the
Administration.

5.3 Survey and certification

5.3.1 The EGCS's exhaust gas monitoring system efthe EGC-system should be subject to
survey on installation and at initial, annual/intermediate and renewals surveys by the
Administration in order to demonstrate that it functions as given in the OMM. The scope of the
installation or initial survey should include EGCS operation, as required, in order to
demonstrate the functionality of the exhaust gas monitoring system.

Following the mstallatlon survey given in 5.3. 1 and approval of documents as Ilsted in 2.3. 2

sections 2.3 and 2.6 of the Supplement to the ship's International Air Pollution Prevention
Certificate should be duly completed.

5.4 Caleulation-of-emissionrate Exhaust gas monitoring

5.4.1 The exhaust gas composition of SOx{ppm)}CO.(%) the Emission Ratio should be
measured at an appropriate position after the EGC unit and that measurement should be-ir

accordance-with-the requirements—of as given in section 6 as applicable. A suitable position

could be downstream of the EGC unit, but before any possible mixing of outside ambient air
or other additional air or gases with the exhaust gas.

and COz(%) and, to not less than one deC|maI place, Emission Ratlo should be contlnuouslv

monitored and recorded against the applicable Emission Ratio limit onto a data recording and
processing device at a rate which should not be less than 0.0035 Hz whenever the EGCS is
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in operation. This monitoring may be suspended for service and maintenance periods of gas
analyser and associated equipment as required by the OMM. Zero and span check calibration
and instrument drift data should, as given in the OMM, be either recorded by the data recording
system or manually entered in the EGCS Record Book as appropriate to the means used.

5.4.3 If more than one analyser is to be used to determine the SO/CO, ratic Emission Ratio,
these should be-tuned-te have similar sampling and measurement times and the data outputs
aligned se-thatthe SO./CO.fatio 1o ensure that the Emission Ratio is fully representative of
the exhaust gas composition.

5.5 Onboard verification procedures for demonstrating compliance with emission
limits

5.5.1 The data recording system should eemphywith-thereguirements—of be as given in
sections 7 and 8. Data and the associated reports should be available to the Administration as

necessary to demonstrate compliance as required and, in accordance with requlation 10 of
MARPOL Annex VI, may also be subject to inspection by port State control.

5.5.2 Dalily spot checks of the parameters listed in paragraph 4.4.7 are needed to verify
proper operation of the EGCS urit and should be recorded in the EGCS Record Book or in the
engine-room logger system.

5.6 EGCS System Technical Manual "Scheme B" (ETM-B)

5.6.1 Each EGCS wunit should be supplied with an ETM-B provided by the manufacturer.
This ETM-B should, as a minimum, contain the following information:

A the identification of the urit system (manufacturer, model/type, serial number
and other details as necessary) including a description of the urit system and
any required ancillary systems. If a system consists of more than one EGC
unit, each EGC unit should be identified;

2 the operating limits, or range of operating values, for which the urit system is
certified designed. These should, as a minimum, include:

A the maximum and, if applicable, minimum mass flow rate of exhaust
gas;

.1bis the advised maximum fuel sulphur content for the operational
conditions the EGCS is designed for (Note: higher sulphur content fuel
oils may be used provided the relevant Emission Ratio value is not

exceeded);

2 the power, type and other relevant parameters of the fuel oil
combustion unit for which the EGCS unit is to be fitted connected to.
In-the-ecases—of For boilers, the maximum air/fuel ratio at 100% load
should also be given—n-the-cases-ef, for diesel engines whether the
engine is of 2 or 4-stroke cycle;

.3 the maximum and minimum washwater flow rate, inlet pressures and
minimum inlet water alkalinity (ISO 9963-1-2:1994);

4 the exhaust gas inlet temperature ranges and maximum and minimum
exhaust gas outlet temperature with the EGCS uhit in operation;
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nlet-pressure—w

80%-of powerrating-whichever-is-appropriate; the maximum exhaust
gas_differential pressure across the EGC unit and the maximum
exhaust gas inlet pressure;

.6 the salinity levels or fresh water elements necessary to provide
adequate neutralizing agents; and

e other parameters as necessary concerning the operation of the EGCS
LHHHE

3 any requirements or restrictions applicable to the EGCS wuhit or associated
equipment;

[.3bis the recommended spare parts to facilitate repair or replacement of a failed
component, if that failed component has an impact on compliant operation of

the EGCS;]

y . . . : I 4 licabl .
allowable- SO./CO.ratio-orwashwater-discharge-eriteria;-corrective actions to
be applied if the following occurs or is expected to occur: operating conditions
are outside approved ranges or limits; the discharge water quality criteria are
not met; or exceedances of the maximum allowable Emission Ratio;

5 through-range-performance-variationin-washwater-characteristics washwater

and discharge water characteristics across the operating load range;

.6 design requirements ef—the—washwater—system- for the treatment and

monitoring of washwater and control of discharge water, including for example
bleed-off water from closed-loop EGCS operation or discharge water
temporarily stored within the EGCS; and

7 detail the procedure to produce reports regarding operation in_a non-
compliant condition, or in a condition where the ongoing compliance would be
temporary indicated in accordance with 8.2.7ter.

5.6.3 The ETM-B should be retained on board the ship onto which the EGCS unit is fitted.
The ETM-B should be available for surveys as required.

5.6.4 Amendments to the ETM-B which reflect EGCS unit changes that affect performance
with respect to emissions to air and/or water should be approved by the Administration. Where
additions, deletions or amendments to the ETM-B are separate te from the ETM-B as initially
approved, they should be retained with the ETM-B and should be considered as part of it.

5.7 Onboard procedures for demonstrating compliance

5.7 An EGCS Record Book should be maintained on board the ship recording maintenance
and servicing of the emission monitoring and ancillary components as given in the OMM
including like-for-like replacements. The form of this record book should be approved by the
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Administration. This EGCS Record Book should be available at surveys as required and may
be read in conjunction with engine-room logbooks and other data as necessary to confirm the
correct operation of the EGCS. Alternatively, this information may be recorded in the ship's
planned maintenance record system as approved by the Administration. Alternatively, this
information may be recorded to an Electronic Record Book as approved by the Administration.
The EGCS Record Book entries should be maintained on board the ship for a minimum period
of three years after the last entry has been made.

6 EMISSION TESTING

6.1 Emission testing should follow the requirements of the NOx Technical Code 2008;
chapter 5.-and-associated-appendices; except as provided for in these guidelines.

6.2 CO; should be measured using an analyser operating on non-dispersive infrared

(NDIR) principle and with additional equipment such as dryers as necessary. SO should be
measured using analysers operating on non-dispersive infrared (NDIR) or non-dispersive ultra-
violet (NDUV) principles and with additional equipment such as dryers as necessary. Other
systems or analyser principles may be accepted, subject to the approval of the Administration,
provided they yield equivalent or better results to those of the equipment referenced above.
For acceptance of other CO; systems or analyser principles, the reference method should be
in accordance with the requirements of appendix Il of the NOx Technical Code 2008.

6.3 . : i : —_
to-1-10-of appendix-t-of the NO, Ieehmeal—@ede—zge& The analvsmq equmment should be
installed, operated, maintained, serviced and calibrated in accordance with the requirements
as given in the OMM, at a frequency which ensures that the requirements of 1.7 to 1.10 of
appendix |l of the NOx Technical Code 2008 are met at all times the equipment is in operation.

6.4 An exhaust gas sample for SO, should be obtained from a representative sampling
point downstream of the EGC unit.

6.5 SO; and CO- should be monitored using either in situ or extractive sample sampling
systems.

6.6 Extractive exhaust gas samples for SO, determination should be maintained at a
sufficient temperature to avoid eenrdensed condensation of water in the sampling system and
hence loss of SO..

6.7 If an extractive exhaust gas sample for determination needs to be dried prior to
analysis it should be done in a manner that does not result in loss of SO in the sample as
analysed.

6.8 The SO, and CO; values should be compared on the basis of the same residual water
content (e.g. dry or with the same wetness fraction).

6.9 In justified cases where the CO; concentration is reduced by the EGC unit, the CO-
concentration can be measured at the EGC unit inlet, provided that the correctness of such a
methodology can be clearly demonstrated. In such cases the SO, and CO, values should be
compared on a dry basis. If measured on a wet basis the water content in the exhaust gas
stream at those points should also be determined in order to correct the readings to dry basis
values. For calculation of the CO; value on a dry basis, the dry/wet correction factor may be
calculated in accordance with paragraph 5.12.3.2.2 of the NOx Technical Code 2008.
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6.10 Extractive sample systems should be verified to be free of ingress leakage in
accordance with the analysing equipment manufacturers' recommendations at intervals as
defined in the OMM. It should be verified that the system is free of ingress on initial start-up
and as given in the OMM with the findings from those checks recorded in the EGCS Record
Book.

6.11 The span gases for the SO, and CO, analyser should be a mixture of SO, and/or CO;
and nitrogen at a concentration of more than 80% of the full scale of the measuring range
used. The span gas for the CO, should conform to the requirements of section 2 of appendix 1V
of the NOx Technical Code 2008. Other equivalent arrangements, as detailed in the OMM,
may be accepted by the Administration.

7 DATA RECORDING AND PROCESSING DEVICE

7.1 The recording and processing device should be of robust, tamper-proof design with
read-only capability.

AN

Satellite System(GNSS): The recording and processing device should record, whenever the
EGCS is in operation, the data described in 4.4.7, 5.4.2 and 10.3, as applicable, including
overboard discharges from any associated tanks within the system, against UTC and ship's
position as given by a Global Navigational Satellite System (GNSS) and whether the ship was
inside or outside an Emission Control Area as given by regulation 14.3 at that time. The device

should also be capable of:

1 (Scheme B only) being automatically set, or pre-set, with the Emission Ratio
limit value as appropriate to the sea area, in relation to reqgulation 14.3, where
the ship is operating;

2 being automatically set, or pre-set, with the applicable overboard pH limit
value;

.3 being automatically set with the applicable PAH limit value;

4 recording the aggreqgated time in _excess of 15 minutes over any [rolling]

12-hour period that the differential PAH value is above the set limit value by
more than 100%:;

.5 being pre-set with the applicable turbidity limit value; and

.6 recording the aggregated time in_excess of 15 minutes over any [rolling]
12-hour period that the rolling average differential turbidity value is above the
set limit value by more than 20%.

7.3 The recording and processing device should be capable of preparing reports over
specified time periods.

7.4 Data should be retained for a period of not less than 18 months from the date of

recording. If the unit device is changed over that period, the-shipewnersheuld-ensure it should
be ensured that the required data is retained on board and available as required for inspection.
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7.5 The device should be capable of downloading a copy of the recorded data and reports
in a readily useable format. Such copy of the data and reports should be available to the
Administration or port State autherity control as requested.

8 ONBOARD MONITORING MANUAL (OMM)
8.1 An OMM should be prepared to cover each EGCS wit installed in conjunction with
fuel oil combustion eguiprment unit, which should be identified, for which compliance is to be

demonstrated.

8.2 The OMM should, as a minimum, include:

A for extractive exhaust gas sampling systems, the position from which the gas

sample is drawn together with details, arrangement and operating ranges of
the analysers and all necessary ancillary components or requirements
including, but not limited to, sample probe assembly, sample transfer line and
sample treatment unit;

2 for_in-situ_exhaust gas analysers, the location and arrangement of the
analyser in the exhaust duct, operating ranges and all necessary ancillary
components or requirements;

3 for inlet water and discharge water monitoring, the positions from which the
water samples are drawn, the location and arrangement of the analysers
together with details of any necessary ancillary services such as sample
transfer lines and sample treatment units;

4 the analysers to be used for monitoring of exhaust gas, inlet water, discharge
water, their service, maintenance, and calibration requirements. Templates
covering the minimum information, which should be included, are provided

in appendix 5;

.5 the zero and span check procedures of the exhaust gas analysers and
calibration of washwater, discharge water and inlet water analysers together
with reference materials to be used and the required frequency of those
checks;

.6 the operating parameter instruments to be used described in 4.4.7 or 5.5.2;
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the installation, operation, adjustment, maintenance, servicing and

(ter

calibration requirements and procedures of the analysers, associated
ancillary equipment and operating parameter measurement instruments;

the means by which ongoing compliance would be temporarily indicated in

the case of the failure of a single monitoring device;

the data recording system and how it is to be operated, data retained and the

types of reports which it can produce;

quidance as to data or other indications which may signify a malfunction of

.10

either an analyser, an item of ancillary equipment or an operating parameter
sensor together with the fault-finding and corrective actions which should be
taken;

other information or data relevant to the correct functioning or use of the

A1

monitoring system or its use in demonstrating compliance; and

where the information described in .1 to .10 above is referring to detailed

descriptions of procedures, reference can be made to additional documents
(e.g. manufacturer’'s documentation) which should be considered part of the
OMM.

8.3 The OMM should specify how the EGCS, operating parameter measurement
instruments and the exhaust gas and discharge water monitoring systems are is to be surveyed

in order to verify that:

A

the EGCS conforms to the ETM-A or ETM-B as applicable;

2

the operating parameter instruments installed and used on board are as

approved per the OMM;

the exhaust gas and discharge water monitoring systems used on board are

as approved per the OMM:;

inspection, maintenance, servicing, calibration and adjustments have been

undertaken as required and those actions recorded in the EGCS Record
Book as required; and

the operating parameter instruments and the exhaust gas and the discharge

water monitoring systems are correctly functioning.

8.4 The OMM should be approved by the Administration.

9 SHIP COMPLIANCE

9.1 SOx Emissions Compliance Plan (SECP)

9.1.1

the—;eqw;ement&ef—mge#aﬂensé%and%#e#MAR—P@ermexAA For a ShID WhICh is to use

an EGCS, in part or in total, as an approved equivalent means to the requirements given by

requlation 14.1 or 14.4 of MARPOL Annex VI there should be an SECP for the ship, approved

by the Administration.
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9.1.2 The SECP should list each item-ef fuel oil combustion eguipment unit which isto-meet
the-requirementsfor-operating may use fuel oil supplied in accordance with the requirements

of regulations 14.1 and/or 14.4 of MARPOL Annex VI.

!peeedegs—ef—key—paFameter— The SECP should Ilst each fuel 0|I combustlon un|t WhICh may
use Scheme A and/or B of these Guidelines together with identification of the EGCS to which

it is connected and whether this control may be applied continuously or only inside or only
outside the Emission Control Areas given by requlation 14.3 of MARPOL Annex VI.

[9.1.6 The SECP should include a note that in case the ship fails to comply with
requirements of regulation 14 due to breakdown of the EGCS or associated equipment,
records should be kept of actions initiated to rectify the situation and to limit non-compliant
emissions, and that the Administration and affected port State authorities need to be notified.]

9.2 Demonstration of compliance
9.2.1 Scheme A

9.2.1.1 The SECP should refer to, not reproduce, the ETM-A, EGCS Record Book or
Englne Room Iogger system and OMM as speC|f|ed under Scheme A H—shewel-be—neteel—tha{

9.2.1.2 For all fuel oil combustion eguipment unit listed under paragraph 9.1.23, details should
be provided demonstrating that the rating and restrictions for the EGCS uhit as approved,
paragraph under 4.2.2.1.2, are complied with.

9.2.1.3 Required parameters should be monitored and recorded as described in regquired
underparagraph 4.4.7 when the EGCS is in operation in order to demonstrate compliance.
9.2.2 SchemeB

9.2.2.1 The SECP should refer to, not reproduce, the ETM-B, EGCS Record Book or
Engine-Room logger system and OMM as specified under Scheme B.
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10 WASHWATER DISCHARGE WATER

10.1 Washwater discharge Discharge water quality criterial

10.1.1 EGCS discharge water should comply with the following criteria prior to being

discharged into the sea:

10.1.2 pH criteria

10.1.2.1 The washwater discharge water pH should comply with one of the following
requirements which should be recorded in the ETM-A or ETM-B as applicable:

A

The discharge washwater should have a pH ef no less lower than 6.5
measured at the ship's overboard discharge with the exception that during
manoeuvring and transit, the a maximum difference between-inlet-and-outliet
of 2 pH units is allowed ;measured-at between the ship's inlet water and
overboard discharge values.

The pH discharge limit, at the overboard monitoring position, is the value that
will ensure achieve-as a minimum pH no lower than 6.5 at a distance of 4 m
from the overboard discharge point with the ship stationary, and which is to
be recorded as the overboard pH discharge limit in the ETM-A or ETM-B.
The overboard pH discharge limit can be determined either by means of
direct measurement, or by using a calculation-based methodology
(computational fluid dynamics or other equally scientifically established
empirical formulae) te-beleftto-the-appreval as agreed by the Administration,
and in accordance with the following conditions to be recorded in the ETM-A
or ETM-B:

A all EGC units connected to the same outlets are operating at their
full loads (or highest practicable load) and with the fuel oil of a the
maximum sulphur content for which the units are to be certified
(Scheme A) or used with (Scheme B);

The washwater discharge water quality criteria should be revised reviewed in the future as more data

becomes available, including relevant research and development results, on the content of discharge water
and its effects, taking into aceeunt consideration any advice given by GESAMP._A guidance for voluntary
Discharge Water data collection is included in appendix 3.
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2 if a test fuel with lower sulphur content, and/or test load lower than
maximum, sufficient for demonstrating the behaviour of the
washwater discharge water plume is used, the plume's mixing ratio
must be established based on the titration curve of seawater. The
mixing ratio would be used to demonstrate the behaviour of the
washwater discharge water plume and that the overboard pH
discharge limit has been met if the EGCS system is operated at the
highest fuel sulphur content and load for which the EGCS system is
certified (Scheme A) or used with (Scheme B);

3 where the washwater discharge water flow rate is varied in
accordance with the EGCS system gas flow rate, the implications of
this for the part load performance should also be evaluated to
ensure that the overboard pH discharge limit is met under any load;

4 reference should be made to a sea-water alkalinity
of 2,200-pmellitre 2.2 mmol/L_and pH 8.2, an amended titration
curve should be applied where the testing conditions differ from the
reference seawater, as agreed by the Administration (example
titration curve for reference seawater conditions is presented in

appendix 4); and

5 if a calculation-based methodology is to be used, details should be
submitted to allow its verification such as but not limited to
supporting scientific formulae, discharge point specification,
washwater discharge water flow rates, designed designated pH
values at both the discharge and 4 m location, titration and dilution
data sheuld-be-submitted.

10.1.3 PAHSs (Polycyclic Aromatic Hydrocarbons)

10.1.3.1 The washwater discharge water PAH should meet the criteria below. The appropriate
limit should be specified in the ETM-A or ETM-B.

10.1.3.2 The maximum continuous PAH concentration in the washwater discharge water
should not be greater than 50 pg/L PAHune (phenanthrene equivaleneet) above the inlet water
PAH concentration. For the purposes of this eriteria criterion, the PAH concentration in the
washwater discharge water should be measured downstream of the water treatment
equipment including any reactant dosing unit, if used, but upstream of any washwater dilution

for control of pH eretherreactant-dosing-unit, if used, prior to discharge.

10.1.3.3 The 50 pg/L limit described above is normalized fera-washwaterHowrate-through

the-EGCunit for a discharge flow rate atthe-PAH-measurementpeint, before any dilution for
pH control, of 45 t/MWh where the MW refers to the aggregated MCR er80% of the-power

rating-ef-the all those fuel oil combustion units whose EGCS discharge water PAH is being
monitored at that point. In cases where sensors are installed in a separate measurement cell,
the PAH limit applies to the flow in the main discharge pipe, from which the water is bypassed.
This limit would have to be adjusted upward for lower washwater flow rates (t/h) per MWh, and
vice-versa, according to the table below.

2 These values could be revised within two years for new installations following the adoption of these amended
guidelines upon further inputs on the physical state of the seas resulting from the use of exhaust gas cleaning
systems.
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Table 5: Criteria for discharge water PAH concentration

Specific
Discharge
Water flow rate

(before dilution

for pH control)

Discharge concentration limit
(ng/L PAHphe equivalents)

Measurement technology

Flowrate
(t/MWHh)
0-1 2250 Ultraviolet light
2.5 900 "
5 450 Fluorescence?®
11.25 200 "
22.5 100 -"—
45 50 -"—
90 25 -

10.1.3.4 For an_aggregated 15-minute period in any [rolling] 12-hour period, the continuous
PAH,re concentration limit may exceed the limit described above by up to 100%. This would
allow for an abnormal start-up of the EGC unit.

10.1.4 Turbidity/Suspended Particle Matter

10.1.4.1 The washwater discharge water treatment system should be designed to minimize
suspended particulate matter, including heavy metals and ash. The washwater turbidity of the
discharge water, following treatment, including any reactant dosing, but upstream of any other

dilution, should meet the criteria below eemply-with-the-fellowingrequirements. The limit should
be recorded in the ETM-A or ETM-B.

10.1.4.3 The maximum continuous turbidity in washwater the discharge water should not be
greater than 25 FNU (formazin nephlometric units) or 25 NTU (nephlometric turbidity units) or
equivalent units, above the inlet water turbidity. However, during periods of high inlet turbidity,
the precision of the measurement device and the time lapse between inlet measurement and
outlet measurement are such that the use of a difference limit is unreliable. Therefore all
turbidity difference readings should be a rolling average over a maX|mum 15 minute period to

10.1.4.4 For an aggregated 15-minute period in any [rolling] 12-hour period, the continuous
turbidity discharge limit may be exceeded by 20%.

8 For any Flow Rate > 2.5 t/MWh Fluorescence technology should be used.
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10.1.5 Nitrates

10.1.5.1 The washwater discharge water treatment system should prevent the discharge of
nitrates beyond that associated with a 12% removal of NOx from the exhaust, or beyond
60 mg/l normalized for washwater discharge water flow rate of 45 teas/MWh whichever is the
greater, where the MW refers to the MCR or 80% of the power rating of the fuel oil combustion
unit.

10.1.5.2 Within the first three months of operation after installation/initial survey and three
months prior to each renewal survey a sample of the discharge water from each EGCS should
be drawn and analvsed for nitrate content and results should be made avallable to the
Administration. :

B-HGHG—t-he—SH-FVGy— However the Admlnlstratlon may requrre an addltlonal sample to be drawn
and analysed at its their discretion. The nitrate discharge data and analysis certificate is to be
retained on board the ship as part of the EGCS Record Book and to be available for inspection
as required by port State control or other parties. Criteria Reguirements in respect of sampling,
storage, handling and analysis should be detailed in the ETM-A or ETM-B as applicable. To
assure comparable nitrate discharge rate assessment, the sampling procedures should take
into account paragraph 10.1.5.1, which specifies the need for washwater discharge water flow

normalization. Nitrates discharge data is to be presented as the difference between

concentratlons in the |nIet water and in the dlscharqe water Ihe—test—methed—fer—the—analysrs

The test method for n|trate should be ISO 13395:1996, ISO 10304-1:2007, US EPA 353.2 or
other internationally accepted equivalent test standard (suitable for seawater).

10.1.5.3 Data on discharge water nitrate concentrations gathered from EGCS of similar design

could be used as an alternative to the sampling, analysis and quantification requirements of
10.1.5.2 with the agreement of the Administration based on an engineering analysis which
demonstrates the design similarities in respect of nitrate concentrations in the discharge water.

10.1.6 Washwater and discharge water additives and other substances

10.1.6.1 Additional An assessment of the washwater discharge water is may be required for
those EGCS technologies which make use of chemicals, additives, preparations or create
relevant chemicals in situ. The assessment eeuld may take into account relevant guidelines,
such as the Procedure for approval of ballast water management systems that make use of
active substances (G9) (resolution MEPC.169(57)), and-ifrecessany-to determine if additional
washwater discharge water quality criteria_are appropriate.-sheuld-be-established-: If the only
chemical used is sodium hydroxide (NaOH, CAS: 001310-73-2) and the discharge water pH
does not exceed 8.0, no additional assessment is needed.
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10.1.7 Discharge water from Temporary Storage

10.1.7.1 Any discharge water originating from the EGCS and discharged overboard following
temporary storage within any tank designed for that purpose and featured in the ETM-A or
ETM-B should be monitored/recorded in accordance with 10.2.1, and meet, independent of
any flow rate, the following discharge water criteria:

pH See paragraph 10.1.2
PAH Maximum_of 50 pa/L PAHpe (phenanthrene equivalence)
before any dilution for control of pH

Turbidity Not greater than 25 FNU (formazin nephlometric units) or 25
NTU (nephlometric turbidity units) or equivalent units, before
any dilution for pH control

10.1.7.2 When demonstration of compliance with the provisions contained within this section
is not possible, the water intended for discharge should be considered EGCS residue.

10.2 Washwater Discharge water monitoring

10.2.1 When the EGCS is operated in ports, harbours, or estuaries, or during any discharges

from temporary storage, the discharge water monitoring and recording should be continuous.
The values monitored and recorded should include pH, PAH, turbidity and temperature. In
other areas the continuous monitoring and recording equipment should also be in operation,
whenever the EGCS is in operation, except for short periods of maintenance, and cleaning of
the monitoring equipment as defined in the OMM. Whenever there are overboard discharges
of discharge water from temporary onboard storage, no maintenance or cleaning of the
monitoring equipment should take place. Those EGCS, which apply degassing of the sampled
discharge water for the purpose of turbidity monitoring, should assure that particles do not
settle during degassing, as this would underestimate the real turbidity value.

10.2.2 The permissible deviations of the discharge water monitoring equipment should not
exceed the following:

pH 0.2 pH units
PAH 5% of nominal standard test

concentration used. That nominal
concentration value should be not
less than 80% of the scale range
used

Turbidity 2 ENU or NTU

Calibration intervals should be such that the above performance requirements are met.
Calibration and calibration checks should be done according to manufacturer's specification.
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pH

10.2.23 The pH electrode and pH meter should have a resolution of 0.1 pH units and
temperature compensation. The electrode performance and accuracy should at least comply
with the requirements defined in BS 2586 or ASTM D1293-18 er—efequivalent—orbetter
perdormance and the meter should meet or exceed BS-ENISO60746-2:2003
IEC 60746-2:2003 or other internationally accepted equivalent standards. pH electrodes or pH
meters which comply with another accepted standard or technical specification, which is in
force, are deemed to be the equivalent of the equipment, provided these standards or technical
specifications conform to standards BS 2586 [or ASTM D1293-18] or IEC 60746-2:2003, and
ensure at least a like-for-like level of requirements.

PAH

10.2.34 The PAH monitoring equipment should be capable to monitor PAH in water in a range
to at least twice the discharge concentration limit given in the table above. The equipment
should be demonstrated to operate correctly and not deviate more than 5% in washwater
discharge water with turbidity within the working range of the application.

10.2.45 For those applications discharging at lower flow rates and higher PAH concentrations,
ultraviolet light monitoring technology or equivalent, should be used due to its reliable operating
range.

bidi

10.2.56 The turbidity monitoring equipment should meet requirements defined in [USEPA
180.1] or ISO 7027:4999-or USEPA-180-1. ISO 7027 requires the measurement of turbidity by
attenuation at 180° given as FAU, when 40 FNU are exceeded.

10.2bis Approval of the discharge water monitoring systems

10.2bis.2 The discharge water monitoring system should be approved by the
Administration.

10.3 Washwater Water monitoring data recording

10.3.1 The data recording system should comply with the requirements of sections 7 and 8

and should continuously record pH, PAH and Turbidity as-specified-in-the-washwatercriteria

in accordance with 10.2.1 [at a frequency of not less than 0.0111 Hz].

10.3.2 Zero and span check calibration and instrument drift data should, as given in the
OMM, be either recorded by the data recording system or manually entered in the EGCS
Record Book as appropriate to the means used.

10.4 Washwaterresidue EGCS Residues

10.4.1 Residues generated by the EGCS unit should be delivered ashore to adequate
reception facilities. Such residues should not be discharged to the sea or incinerated on board.

10.4.2 Each ship fitted with an EGCS wuhit should record the storage and disposal of
washwater EGCS residues in an-EGC-leg the EGCS Record Book, including the date, time
and location of such storage and disposal.
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10.5 Maintenance and servicing records

10.5.1 The EGCS Record Book as required by either 4.4.10 or 5.7 should also be used to
record maintenance and servicing of the washwater and discharge water monitoring systems
and ancillary components as given in the OMM including like-for-like replacement.

10.6 Design quidance for water sampling points/valves

10.6.1 Each sampling point should be installed at a location that is representative of the
main washwater or discharge water stream and accessible to personnel. The sampling
extraction point should be open in the direction of the water flow.
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APPENDIX 1

FORM OF SOx EMISSION COMPLIANCE CERTIFICATE

NAME OF ADMINISTRATION

SOx EMISSION COMPLIANCE CERTIFICATE

CERTIFICATE OF UNIF APPROVAL FOR EXHAUST GAS CLEANING SYSTEMS

Issued under the provisions of the Protocol of 1997, as amended by+reseolution-MEPC.176(58)
2008, to amend the International Convention for the Prevention of Pollution from Ships, 1973,
as modified by the Protocol of 1978 related thereto under the authority of the Government of:

(full designation of the competent person or organization
authorized under the provisions of the Convention)

This is to certify that the exhaust gas cleaning system (EGCS) unit listed below has been
surveyed in accordance with the-requirements-of the specifications contained under Scheme
A in the 20XX Guidelines for exhaust gas cleaning systems adopted by resolution

MEPC.YYY(ZZ2).

This Certificate is valid only for the EGCS uhit referred to below:

Unit System Model/ Serial | This EGCS is certified as EGCSystem-Unit

manufacturer type number providing following and-Ffechnical
equivalency: Manualapproval
. . nomber
Fuel oil Maximum

EGCS — Technical
Manual for Scheme A
(ETM-A) approval

sulphur |sulphur content
limit of fuel oils to be

values: used: reference
0.10% % / n/a*
0.50 % %

* delete as applicable

A copy of this Certificate, tegetherwith-the EGCS-SystemTFechnical-Manual, [shall/should] be
carried on board the ship fitted with this EGCS System unit at all times.
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This Certificate is valid for the life of the EGCS System-unit, subject to surveys in accordance
with subsection 4.2 of the guidelines and regulation 5 of MARPOL Annex VI, installed in ships
under the authority of this Government.

(R3S =T = | AP RTPTPPTPT

Date dd/mm/yyyy

(date of issue) (signature of duly authorized official
issuing the certificate)

(Seal or Stamp of the authority, as appropriate)
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CcO, SO, Exh S0O,/CO, Exh-S/C
% ppm* ppm*% mim

Distillate 0-17% S 8 501 4 000197

Residual 2.70%-S 8 9307 1175 003136

Distillate 1.5%-S 8 5285 661 001764

Residual 1.5%-S 8 5157 645 001721

SO,/CO, ratio vs % sulphur in fuel
250
== Distillate fuel
= = Residual fuel -
200 =
§ 150 - =T
o -~
’é\ >
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< 100 -
O
(9]
50 -
O T T T T

0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50
% m/m sulphur in fuel
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APPENDIX 2
EMISSION RATIO

1 This appendix is included to explain the background to the use of the Emission Ratio,
defined in 2.3 of these Guidelines, as the criterion for the demonstration of equivalency with
the fuel oil sulphur limits given in regulation 14 of MARPOL Annex VI. In addition, the basis of
the Emission Ratio limit values as given in 1.3 of these Guidelines is also explained.

2 The carbon content of any fuel oil used for power generation by combustion exits that
system essentially in the form of carbon dioxide (CO). While certain amounts of the inflow
carbon may form deposits within that system, be incorporated into any direct contact lubricant
or exit in the exhaust gas as carbon monoxide or gaseous or particulate hydrocarbons, overall
these quantities are not significant in comparison to the flow of CO,. This applies equally to all
combustion systems; internal combustion engines, boilers and gas turbines.

3 Similarly, the sulphur content of a fuel oil used for combustion will exit that system
essentially as sulphur dioxide (SO-) in the hot exhaust gas stream. Again although a certain
amount may be retained as sulphur compounds within the system or as other sulphur
compounds in the exhaust gas stream, these are not significant in comparison to the flow of
SOs,.

4 Hence, although the CO, concentration in the exhaust gas will vary in accordance
with the excess air ratio applied, the ratio of CO2 to SOz concentrations will be fixed by the
carbon / sulphur ratio of the fuel oil used. In those instances, where an exhaust gas cleaning
system (EGCS) covered by these Guidelines is fitted, the effect will be to reduce the SO,, but
not the CO; content of the exhaust gas. Consequently, the SO, / CO; ratio after the system
will reflect the effectiveness of that system in removing SO, from the exhaust gas.! The post
EGCS SO; / CO; ratio, the Emission Ratio, will largely correspond to that which would
otherwise have been obtained if a lower sulphur fuel oil had been used but without the EGCS.

5 The principal elements present in petroleum-derived liquid fuel oils are carbon,
hydrogen and sulphur and in some instances also nitrogen and oxygen. The actual proportions
differ in each case. In order to derive the Emission Ratios corresponding to different fuel oil
sulphur limit values, the fuel oil compositions given in 6.4.11.1.2 (table 9) of the NOx Technical
Code 2008 are taken as the starting points in table 1 below. The given compositions for both
distillate and residual fuel oils omit sulphur content but these are simply the difference between
the summation of the given values and 100% and hence are 0.20% for the distillate example
and 2.60% for the residual. In order to estimate the carbon and hydrogen proportions of fuel
oils with other sulphur content values the carbon / hydrogen ratio and the "nitrogen+oxygen"
content are assumed to be unchanged for the respective fuel oils. In table 1 the carbon
contents are calculated for fuel oil having a sulphur content for both the distillate and the
residual fuel oil of 1.50% as has been used in earlier versions of these Guidelines.

6 From the derived carbon contents and selected sulphur content value the molar ratio
of fuel sulphur to fuel carbon is obtained in table 2 and from those the corresponding ratios of
SO, and COs. One of the particular features of petroleum-derived liquid fuel oils is that despite
the wide range of physical properties, such as viscosity and density, between distillates and
residuals there is only a very limited range in terms of carbon composition. Hence it is a
reasonable proposition to use a single SO, / CO; ratio in order to represent all such fuel oils;
in this instance 65 has been taken to correspond to the Emission Ratio which would be
obtained if using a fuel oil of 1.50% sulphur content.? The value of 1.50% sulphur content was
used as the basis of these calculations as that was the original limit value for Emission Control
Areas as given by the MARPOL Annex VI text as adopted in 1997 and which has been
subsequently amended.
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7 From the Emission Ratio corresponding to 1.50% sulphur the Emission Ratios
corresponding to the various sulphur limits now given in regulation 14 of MARPOL Annex VI are

obtained, table 3.

Table 1: Fuel oil carbon content values

Distillate fuel oil — petroleum-derived

Carbon Given % m/m 86.2
Calculated | % m/m 85.08
Hydrogen Given % m/m 13.6
Calculated | % m/m 13.42
Sulphur % m/m 0.2 1.50
Nitrogen + Oxygen % m/m 0 0
Carbon / Hydrogen ratio 6.338 | 6.338
Residual fuel oil — petroleum-derived
Carbon Given % m/m 86.1
Calculated | % m/m 87.08
Hydrogen Given % m/m 10.9
Calculated | % m/m 11.02
Sulphur % m/m 2.60 1.50
Nitrogen + Oxygen % m/m 0.40 0.40
Carbon / Hydrogen ratio 7.899 | 7.899

Table 2: Emission Ratio values for 1.50% sulphur fuel oil

Distillate | Residual
Fuel Carbon % m/m 85.08 87.08
Sulphur % m/m 1.50 1.50
Carbon mol/kg 70.90 72.57
Sulphur mol/kg 0.469 0.469

S/C ratio mol/mol 0.00661 | 0.00646
Exhaust gas SO, ppm / CO2 % 66.11 64.60

Emission Ratio 65

Table 3: Emission Ratios corresponding to fuel oil sulphur content?

Fuel oil Emission Ratio
sulphur
content
% m/m
1.50 65
0.50 21.7
0.10 4.3

Note 1. Should treatment systems be developed that also reduce the CO, content, the core
principle still applies except that in order to assess effectiveness in terms of SO» reduction the
CO; value used would be that prior to that reduction i.e. CO, being measured at a point
upstream of that treatment device.

Note 2. The given Emission Ratios only apply where a petroleum-derived liquid fuel oil is being
used. For other fuel oils specific Emission Ratio values would need to be determined, and
approved by the Administration, based on the particular composition of the fuel oil in question.
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APPENDIX 3
DISCHARGE WATER DATA COLLECTION
1 Introduction

1.1 The discharge water quality criteria are intended to act as initial guidance for
implementing EGCS designs. The criteria should be reviewed in the future as more data
become available on the contents of the discharge and its effects, taking into account any
advice given by GESAMP.

1.2 Administrations should therefore invite the collection of relevant data. To this end,
shipowners in conjunction with the EGCS manufacturer are invited to sample and analyse
samples of EGCSs, taking into account section 2 and section 3 of this appendix, as
appropriate.

1.3 The sampling could be conducted during approval testing or shortly after
commissioning and at about 12-monthly intervals.

15 [It is recommended that a ship that has provided information according to this
appendix and to the satisfaction of the Administration should be granted a waiver as regards
compliance of the existing installation(s) with possible future stricter discharge water standards
whilst acknowledging the relevance of UNCLOS Atrticle 195 and the fact that restrictions may
be in place in certain areas in order to ensure that environmental quality standards under
regional or national water quality legislation are met. The Administration should forward
information submitted on this issue to the Organization for dissemination by the appropriate
mechanisms.]

2 Recommended procedure for sampling
In order to evaluate the contents of the discharge water and its effects, it is recommended that
samples be analysed for the parameters listed under paragraph 2.4.1 of this appendix.
Sampling water should be taken from the following sampling points:
Open Loop system (OL): Inlet, before and after treatment but before dilution.
Closed Loop and hybrid system (CL): Inlet, before treatment, after treatment but
before dilution and after dilution. Temporarily stored discharge water, from any tank
designed for that effect, from the bottom of the storage tank.
2.1 Preparation

This section describes preparations recommended prior to any sampling.

2.1.1 The EGCS should equipped with sampling points for sampling of the following water
streams:

A inlet water (for background);

2 water after the EGC unit (before and after treatment but before any kind of
dilution); and

3 discharge water after treatment and dilution.
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2.1.2  Preparation for sampling, handling and transport
2.1.2.1 Sampling equipment

The sampling equipment and pre-prepared sample containers should be made ready prior to
sampling. The equipment can be ordered from the laboratory performing the analysis. The
equipment should be ordered well before the sampling takes place, taking into consideration
the itinerary of the ship.

Below table lists the recommended physical properties of the sampling bottles needed. It takes
ISO 5667-3 and the appropriate analytical standard into account, but other equivalent
standards can also be used. The table furthermore informs how the samples should be stored
when drawn and when they latest need to reach the laboratory for analysis (be aware that
laboratories might not perform work during weekends). The 'maximum time to analysis' is from
drawing to actual analysis and therefore special arrangements may be to be made with the
laboratory to ensure that the given period, taking into account transit time etc., is not exceeded.

Parameter |Bottle Volume |Method Preservative |Storage Maximum
material specifying temperature |time until
sampling analysis
bottle
requirements
NO2/NOs PE 250 mL |1SO 10304-1 [No Frozen (= -|8days
preservative 18°C)
Total Metals |PE 500 mL |ISO 17294-2 |HNOs Acid, Cooled (4°C) | 1 month
/ dark
Dissolved PE 500 mL |[ISO 17294-2 |no preservative |Cooled (4°C) |1 month
Metals / dark
PAHs Amber- |2 L|DIN EN 16691 |No Cooled (4°C) |7 days
glass (OL), or preservative / dark
with 1L (CL) |[EPA 8270
PTFE
seal
Hydrocarbon | Glass 1L ISO 9377-2 Mineral  acid|Cooled (4°C) |4 days
oil index pH<2 / dark
(GC-FID
analysis)

It is practical to label sampling bottles before sampling. Identify each bottle such that it can be
tracked back to sampling point, sampling parameter, EGCS operation mode and EGCS load.

2.1.2.2 Preparation for storage and holding of samples

To ensure proper storage and holding, crew need to appoint an appropriate space on board
for samples and ice packs, preferably in an enclosed container in a cool space without direct
sunlight.

2.1.2.3 Preparation for transport

In the situation samples need to be transported with ice packs, those should be deep-frozen
at least 48 h prior to sampling.

It is recommended to arrange shipping of the samples in advance with the port agent of the
destination port.
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2.1.2.4 Preparation of personnel conducting the sampling

To ensure the health and safety of the personnel, it is recommended to wear the following
equipment:

21.24.1 Protective eyeglasses/goggles, ear protection, gloves, protective
clothing and safety shoes

2.1.2.5 Personnel qualifications and responsibilities.

It is important that the personnel taking the samples are well trained. They should be aware of:
A how the system is working and where the sampling points are located; and
2 how to dispose of the flushing water collected during flushing.

The personnel should be competent in drawing samples and should know the location of the
sampling points and how to safely dispose of the collected flushing water.

2.1.2.6 Information prior to sampling

It is recommended to complete the templates under 3.1 prior to sampling.

2.2 Collection

2.2.1  Sample time schedule

It is recommended to prepare a sampling time plan in advance in agreement with crew,
considering when the samples latest need to be analysed at laboratory. The sampling plan
should contain information that can identify which bottle contain which water (OL/CL,
inlet/outlet etc.) and at which hour the sample was drawn. In this manner, continuous recorded
EGCS control parameters can be retrieved at a later stage. Sampling should be undertaken
with the EGCS operating above 50% of maximum exhaust gas flow (4.2.2.1.2.1/5.6.1.2.1).
2.2.3  Filling of the sampling bottle

To prevent contamination during sampling, the following practices are recommended:

A use sampling bottles prepared by laboratory;

2 the water flow and thus the engine load(s) should be is steady before and
during sampling;

3 the sampling valve should be flushed with a minimum of 10 litres of sampling
water before taking out samples and is should not be closed or touched after
flushing and before the sampling is done;

4 if more than one bottle is filled, the sampling valve should not be closed in
between;
.5 the use of any hydrocarbon-based cleaning agents at the sampling point

should be avoided; and

.6 fill the sampling bottles to the brim and close firmly to avoid air in the bottles.
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2.2.4  Information while sampling
It is recommended to complete the template under 3.2 while sampling.
2.3 Transportation

Sampling equipment to be used during transportation should meet provisions under 2.1.2.1
above.

2.3.1 Transportation container

For transportation an insulated and leak proof container should be used. The transportation
container should be provided by the laboratory. It should be able to receive a sufficient quantity
of ice packs.

2.3.2  Shipping to the laboratory

Shipping of the samples to the laboratory should take place as fast as possible. Labelling of
the transportation container should be in accordance with local requirements for shipping and

handling of water samples.

Immediately before handing over the samples to the port agent, the ice packs should be put
into the box.

2.3.3  Chain of custody
A formal chain of custody process is required, with records.

Usually it is not necessary to include a customs declaration as these are water samples of zero
commercial value.

2.3.4  Information from the laboratory

Take into consideration information, if any, provided by laboratory.

2.4 Sample preparation and analysis

Analysis should be undertaken by ISO 17025 accredited laboratories using EPA, ISO or
equivalent test procedures. Methods used in the laboratories need to be within the scope of

ISO 17025 accreditation of the laboratory.

241 To ensure comparability of laboratory results, the following methods are
recommended:

Parameter Recommended method | Recommended method
for sample analysis for sample preparation

Polycyclic Aromatic
Hydrocarbons (PAH):

16 EPA PAHs: EN 16691, ISO 28540 | EN 16691
Acenaphthene (recognizing EN 16691
Acenaphthylene as ISO is currently under
Anthracene consideration)

Benzo-a-anthracene
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Benzo-a-pyrene EPA 8270 Appropriate sample
Benzo-b-fluoranthene preparation method i.e.
Benzo-g,h,i-perylene one of the following
Benzo-k-fluoranthene methods:
Chrysene EPA 3510; EPA 3511; EPA
Dibenzo-a,h-anthracene 3520.
Fluoranthene
Fluorene
Indeno-1,2,3-pyrene
Naphthalene
Phenanthrene
Pyrene
Sum of 16 PAHs
Qil detailed GC FID analysis ISO 9377-2 ISO 9377-2
Determination of Hydrocarbons
Qil Index
Nitrate and nitrite (NO3/NO) ISO 10304-1, ISO 15923- | No preparation required
1, ISO 13395; EPA 353.2
Metals: Dissolved and total metal | Total metals: ISO 15587-1
- Cd concentrations: unfiltered sample or ISO
- Cu 17294-2
- Ni ISO 17294-2-2:2016
- Pb (ICP-MS); Dissolved metals: ISO
- Zn 15587-2 filtered sample
- As EPA Methods 200.8 or | (0.45 pum)
- Cr 200.9 (ICP-MS)
-V
- Se
Discharge water pH should be | tha tba
determined by instant onboard
measurements

2.5 [Disposal

Disposal should be in compliance with the local and laboratory requirements. If any special
additives or reactants are present in or added to the samples, these should be indicated on
the sampling bottles.]

3 Recommended template for submitting sampling data
When submitting sampling data to the Administration, the data should include information
according to paragraphs 1 and 2 as well as the results from the analyses as described under

paragraph 5.

When submitting sampling data to the Administration, the following template is recommended.
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3.1 Data Template Part 1
Information prior to sampling

Parameter | Value | Unit

3.1.1 Ship information

Ship's name

IMO number

Ship build date dd.mm.yyyy

3.1.2 Combustion unit(s) details

EGCS

Engine questions should be answered for every fuel-burning facility connected to the

Number of combustion units connected to
EGCS

Combustion unit(s) manufacturer(s)

Type of combustion unit(s) (ME, AE, 2/4-
stroke, boiler)

EGCS capacity in MW

3.1.3 EGCS general

Name of manufacturer

Name of system

Number of streams

single / multiple

System operation mode

open / closed / hybrid

Type of washwater treatment

EGCS retrofit or new building

Installation date

ETM scheme A or B approval

Additional notes:

Information in conjunction with sampling for each operation mode (OL and/or CL)

Parameter | Value | Unit

3.2.1 Ship information during sampling

Cruise speed knots

Start of sampling date and time uTC

Stop of sampling date and time uTC

Ship's position start of sampling GPS

Ship's position end of sampling GPS

Weather conditions (during sampling) calm /
rough

3.2.2 EGCS operation

Approx. EGCS load %

System operation mode open / closed

Type of washwater treatment, if any

Added chemicals for treatment Name
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Dosage rate of added chemicals for
treatment during sampling

[/m3]

Average washwater flow rate to EGCS
during sampling period

[Me/h]

Average dilution water flow rate during
sampling period, if given or relevant

[me/h]

3.2.3 Combustion unit(s) operation

Approx. total combustion unit(s) load to
EGCS

MW

Total fuel consumption

t/h

Fuel sulphur content (according BDN)

Fuel viscosity if available

Additional notes:

3.2.4 Online monitoring readings during sampling, for each sampling point

Hydrocarbons (PAH):

16 EPA PAHs:
Acenaphthene
Acenaphthylene
Anthracene
Benzo-a-anthracene
Benzo-a-pyrene

Monitoring unit PAHphe [ug/L /| Turbidity [FNU / NTU]
pH ppb]

Inlet (if available), average during

sampling period

Discharge point, average during NA NA

sampling period (outlet)

Before dilution, average during|NA

sampling period

3.2.5 Results to be reported by the laboratory

Question Answer Comments

Satisfactory temperature at|Yes/No

arrival

Sampling bottles and | Yes/ No

transportation container

prepared by laboratory

Methods within the scope of ISO | Yes / No

17025 accreditation of the

laboratory

Date and time samples arrived

at laboratory

Date and time of analyses

Parameter Bottle Preparation | Analytical Result + [unit]
ID method method

Polycyclic Aromatic
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Benzo-b-fluoranthene
Benzo-g,h,i-perylene
Benzo-k-fluoranthene
Chrysene

Fluoranthene
Fluorene

Naphthalene
Phenanthrene
Pyrene

Dibenzo-a,h-anthracene

Indeno-1,2,3-c,d-pyrene

analysis

Hydrocarbon Qil Index GC-FID

Nitrate and nitrite (NO3/NOy)

Total Metals:

- Cd
- Cu
- Ni

- Pb
- Zn
- As
- Cr
-V

- Se

Dissolved Metals:

- Cd
- Cu
- Ni

- Pb
- Zn
- As
- Cr
-V

- Se

3.2.6 List of bottle IDs [or chain of custody (COC)]

Sampling point

Parameter PAH

Parameter Metals

Parameter X

Inlet/discharge Bottle # 1 + time | Bottle #2 + time | Etc.
point etc. stamp stamp

discharge point Bottle # + time stamp | Bottle # + time stamp | Etc.
Etc. Etc. Etc. Etc.
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APPENDIX 4

STANDARD SEAWATER TITRATION CURVE

1 The following is a description of the chemical equilibrium model and the resulting
titration curve shown in the graph below (figure 1 for pure seawater). The equilibrium model
may include the effect of adding an additional alkali to the seawater (e.g. NaOH).

2 The titration curve in figure 1 is prepared by using a chemical equilibrium model for
seawater. The model includes inorganic carbon, boric acid, sulphate, fluoride and dissolved
SO: equilibria; the equilibrium constants are functions of salinity (ionic strength) and
temperature. The apparent pKa values for the equilibrium reactions are found in general
oceanography literature, e.g. An introduction to the chemistry of the sea, Michael E.Q. Pilson,
Cambridge University Press (2013), and in the publication The Solubility of SO, and the
dissociation of H,SO3 in NaCl solutions, F. Millero, P. Hershey, G. Johnson and J. Zhang.,
Journal of Atmospheric Chemistry, 8 (1989). pH is given on the NBS scale.

3 Basis for the computed curve:
A Released CO; retained in solution, i.e. no forced stripping of COy;
2 10% of dissolved S(1V) oxidized to S(VI) inside EGCS;
3 Seawater alkalinity 2.2 mmol/L;
4 Seawater salinity 35 psu;
.5 Seawater pH 8.2; and
.6 Seawater temperature 32°C.
4 Fit equation. The fit equation for pure seawater is provided based on an empirical

equation fit to the EM curve. The equation is:

1.403

(0.0403 + exp(2.966 - (S0, — 0.189)))
9.947

(4.605 + exp(4.554 - (S0, — 1.588)) )

pH = 3.84 —0.2308 - SO, +

+

where the variable SO is defined as SO, absorbed in mmol/kg seawater.

The "fit equation” is used for the determination of the dilution factor.
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9

Model Comparison for
Alkalinity 2.2 mmol/L
pH 8.2
Temp 32°C
Oxidation 10%
Salinity 35 psu

pH (NBSscale)

SO2 (mmole/kg)

Figure 1
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APPENDIX 5
ANALYSER INFORMATION TEMPLATES

Under subsection 8.2 of these Guidelines certain information, as a minimum, should be
included in the OMM in order to facilitate surveys and inspections.

Paragraph 8.2.4 requires that information should be given in respect of the exhaust gas and
discharge water analysers used in the respective monitoring systems. In order to provide a
common approach to the layout and detail which should be included, the following templates
are provided and which may be used in the OMM. These templates represent the minimum
information which should be given. Additional information may be required by the
Administration.

The use of these templates is voluntary however a standardized layout will assist all users of
the OMM.

Exhaust gas

SO,/ CO, measurement

Where common so indicate

Analyser SO, CO>

Analyser manufacturer

Model reference

On board identification

reference

Arrangement In situ / extractive In situ / extractive

Probe location

Probe description (i.e. probe length, single / | (i.e. probe length, single /
multiple hole / heated | multiple hole / heated filter /
filter / heated pump) heated pump)

Maximum  measurement ppm %

range

Used measurement ppm %

range(s)

Zero gas specification

Span gas specification

Details of: Task / interval Task / interval

service,

maintenance,

calibration

schedules

Additional information

Extractive systems only:

Application Single or multiple | Single or multiple exhaust
exhaust ducts ducts
(if multiple — state which | (if multiple — state which
ducts covered and | ducts covered and sampling
sampling sequence, | sequence, residence and
residence and purge | purge times)
times)

Sample line heated Yes / No Yes / No
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(if yes — maintained
temperature °C)

Sample line details Length, inner diameter Length, inner diameter

Cooler / dryer:
Manufacturer
Model reference

Additional information

Water monitoring

pH / PAH / Turbidity *
* delete as applicable

Application

Sea water inlet / discharge water *

Analyser manufacturer

Model reference

On board identification reference

Arrangement

In situ / bypass *

Position of sensor

Maximum measurement range / units

Used measurement range(s) / units

Calibration fluid(s) — specification /
concentration / units

Details of:
service,
maintenance,
calibration
schedules

Task / interval

Additional information

I\PPR\06\PPR 6-11.docx






PPR 6/11
Annex 2, page 49

APPENDIX 6
Guidance on temporary indication of ongoing compliance in the case of the failure of
a single monitoring instrument, and recommended actions to take if the EGCS fails to
meet the requirements of the Guidelines

Guidance to shipowners

[There may be a short period during which the measured emission limit might indicate that the
applicable limit has been exceeded. This is a common behaviour of monitoring equipment
which does not necessarily mean exceedance of emissions and should therefore not be
considered as a breach of the requirements unless the exceedances last for a sustained
period.]

1 When running on a fuel oil with a constant sulphur content and at constant washwater
engine load ratio, all parameters monitored according to these Guidelines (i.e. Emission Ratio,
washwater pH, etc.) will be in a certain interrelation, all depending on each other. If one of the
parameters changes, some other(s) will necessarily also have to change.

2 This interrelation also serves as an indicator of instrumentation malfunction; i.e. if a
single sensor signal starts to deviate or even does not display, the effect on the other
parameters may indicate whether the change in signal are caused by sensor failure or whether
the performance of the EGCS itself has changed. If the other parameters are continuing at the
normal levels, it is an indication that there is only an instrumentation malfunction rather than
non-compliance with regard to the levels allowed in the exhaust gas and the discharge water.

3 If a malfunction occurs in the instrumentation for the monitoring of Emission Ratio or
discharge water (pH, PAH, Turbidity), the ship should present alternative documentation for
demonstrating compliance in accordance with 4.2.2.1.10 or 5.6.1.7, as applicable, of these
Guidelines. The documentation and actions should include (but is not limited to):

A the recording of the data at the time of malfunction confirms that all other
relevant data as recorded for the performance of the EGCS are showing
values in line with values prior to the malfunction;

2 the ship operator should record the sulphur content of the various grades of
fuel oil used in the affected combustion units from the time when the
malfunction started;

.3 the ship operator should log the malfunctioning of the monitoring equipment
and record all parameters that might be suitable to indicate compliant
operation in accordance with 7.4 of these Guidelines. This record could serve
as an alternative documentation demonstrating compliance until the
malfunction is rectified; and

4 the monitoring equipment that has suffered a malfunction should be repaired
or replaced as soon as practicable.

4 A ship suffering an accidental breakdown of an EGCS should change over to
compliant fuel oil if the EGCS cannot be restarted in a short period of time. If the ship does not
have compliant fuel oil or sufficient amount of compliant fuel oil on board, the relevant
authorities may accept that the ship should be allowed to complete the current leg of its voyage
without deviation and then carry out repair works or bunker compliant fuel oil. If no compliant
fuel oil was available at the next port of call, regulation 18.2 of MARPOL Annex VI would apply.
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5 The Administration and competent authority of the relevant port of destination should
be notified without delay regarding any of the incidents described above, and the ship should
take action to repair the EGCS as soon as possible.

Guidance to flag, port and coastal State Administrations

6 A ship which reports an ongoing accidental breakdown of an EGCS should be allowed
to complete the current leg of its voyage without deviation and then carry out repair work or
bunker compliant fuel oil.]
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SUMMARY

Executive summary: This document provides part 2 of the report of the Correspondence
Group on Exhaust Gas Cleaning Systems. This part of the report
contains the proposals for amendments to the 2009 Guidelines for
port State control under the revised MARPOL Annex VI (resolution
MEPC.181(59))

Strategic direction, if 1
applicable:

Output: 1.12
Action to be taken: Paragraph 19

Related documents: PPR 5/11/1, PPR 5/11/4, PPR 5/WP.1, PPR 5/24; PPR 6/11,
PPR 6/INF.2, PPR 6/INF.3, PPR 6/INF.4 and PPR 6/INF.5

Introduction

1 This document provides part 2 of the report of the Correspondence Group on Exhaust
Gas Cleaning Systems. This part of the report contains the review of the 2009 Guidelines for
port State control under the revised MARPOL Annex VI (Resolution MEPC.181(59))
(2009 PSC Guidelines). Part 1 of the report of the Correspondence Group is given in
document PPR 6/11 and covers proposals for amendments to the 2015 Guidelines for exhaust
gas cleaning systems (resolution MEPC.259(68)) (2015 EGCS Guidelines).

Documents considered by the Correspondence Group

2 A consolidated version of the exhaust gas cleaning system (EGCS)-related
amendments to the annex to the 2009 Guidelines for port State control under the revised
MARPOL Annex VI (resolution MEPC.181(59)) was developed, called "New Guidelines
for PSC". The consolidated document contained the proposed amendments to the 2009 PSC
Guidelines set out in annex 2 to documents PPR 5/11/1 (Austria et al.) and section 9 of
document PPR 5/11/4 (CLIA).
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3 The Correspondence Group was also invited to consider the relevant comments made
during PPR 5, as set out in section 11.4 of the Sub-Committee's report (PPR 5/24).

4 The Intersessional Meeting on Consistent implementation of regulation 14.1.3 of
MARPOL Annex VI (ISWG-AP) was held at IMO from 9 to 13 July 2018, i.e. while the
Correspondence Group was carrying out its work. ISWG-AP was invited to develop draft
amendments to the 2009 PSC Guidelines. Documents ISWG-AP 1/4 (Japan) and
ISWG-AP 1/4/1 (Austria et al.) contained proposals related to exhaust gas cleaning systems.
ISWG-AP, having recalled that PPR 5 had established the Correspondence Group on Exhaust
Gas Cleaning Systems and had instructed it to develop consequential amendments to the 2009
PSC Guidelines, agreed not to consider proposed draft amendments to the 2009 PSC
Guidelines related to the exhaust gas cleaning systems (PPR 6/8, paragraphs 60 and 61).
Following receipt of relevant comments from Japan and consultations with the European
Commission, the amendments related to exhaust gas cleaning systems contained in
documents ISWG-AP 1/4 and ISWG-AP 1/4/1 were included in the work of the
Correspondence Group.

Outcome of the work of the Correspondence Group concerning the 2009 PSC Guidelines

5 In its terms of reference, the Correspondence Group was instructed to develop
consequential amendments to the 2009 Guidelines for port State control under the revised
MARPOL Annex VI (resolution MEPC.181(59)), taking into account documents PPR 5/11/1,
PPR 5/11/4 and comments made at PPR 5.

6 Issues related to EGCSs in documents ISWG-AP 1/4 and ISWG-AP 1/4/1 were also
taken into account in Round 4 of the Correspondence Group.

7 Document ISWG-AP 1/4 proposed to add new text to paragraph 1.2.4.2 and two new
paragraphs 1.2.4.2.1 and 1.2.4.2.2 which were related to the Emission Ratio limits of the 2015
EGCS Guidelines. The proposal was widely supported. However, the question was raised
whether the proposed text was needed since it might be superfluous and reiterate regulation 4
of MARPOL Annex VI. Also future amendments to the 2015 EGCS Guidelines might lead to a
situation where the proposed text would also require further amendments. One patrticipant also
stated that Emission Ratios in the new paragraphs, as representing the equivalent to fuel olil
sulphur contents of 0.10% and 0.50%, were only applicable in the case of petroleum derived
fuels and not applicable for non-petroleum derived fuels. For this reason, the proposal was put
in square brackets to be resolved by the Sub-Committee.

8 Document PPR 5/11/1 contained a proposal to include performance records of the
EGCS to paragraph 2.1.1.7 and to add a footnote which explained the assessing of the
Emission Ratio records. Paragraph 2.1.1.7 covers the examination of approved documentation
relating to any installed EGCS. The Group agreed to the proposed text and footnote.

9 Document PPR 5/11/4 contained a proposal to also include water sensors to the
footnote of paragraph 2.1.1.7. The majority of the participants supported this inclusion. In
Round 2, the text "water sensors" was amended to "discharge water". However, three
members of the Correspondence Group did not support to include water sensors. One
participant explained that the justification for "spikes" in Emission Ratio records was not valid
for discharge water monitoring.

10 In Round 4 of the Correspondence Group, the same participant explained that the
footnote was no longer within its initially intended spirit from document PPR 5/11/1. They stated
that it was more a factor that added to uncertainty in the action of the port State control officer
(PSCO) and could not be supported. The detailed explanation can be found in
document PPR 6/INF.5.
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11 Document ISWG-AP 1/4/1 contained a proposal to add a list of documents to
paragraph 2.1.1.7 which should be checked during the initial inspection. The clear majority of
the participants agreed on this proposal. However, one participant raised the concern that the
proposal would paraphrase the 2015 EGCS Guidelines. Issues with type approval certificates
and SECC were also raised by some members. A new more detailed proposal was also
submitted for consideration during Round 4. Due to the time constraints, two alternative
proposals (original from document ISWG-AP 1/4/1 and the new proposal from one participant
of the Correspondence Group) were set out in square brackets to be resolved by the
Sub-Committee.

12 A lot of comments were received concerning the transitory period where the EGCS
might not be in compliance. Document PPR 5/11/4 contained a proposal to add a
paragraph 2.1.5bis. The clear majority of participants agreed with the proposal to add the text
"for other than transitory period". However, many participants stated that the "transitory period"
and "short period of time", which were also used in the draft new appendix 6 of the amended
2015 EGCS Guidelines (PPR 6/11, annex 2), should have corresponding definitions.

13 In paragraph 2.1.5bis, it was also proposed to use the same language which is used
in MARPOL Annex VI and in the 2015 EGCS Guidelines. The text proposal "competent
authority of the relevant port of destination" was supported by the majority of those who
provided comments on this matter. Since paragraph 5 of the draft new appendix 6 to the
amended 2015 EGCS Guidelines used the same language, it was also agreed there.

14 Documents ISWG-AP 1/4 and ISWG-AP 1/4/1 proposed the new paragraph 2.1.5ter.
A clear majority of the participants agreed to the new paragraph 2.1.5ter. However, two
members of the Correspondence Group expressed the view that sub-paragraph 4 of
paragraph 2.1.5ter might be too detailed a requirement for initial inspection. Due to time
constraints sub-paragraph 4 was set in square brackets for the Sub-Committee to decide.

15 During Round 1 of the Correspondence Group, a proposal was made to add text to
new paragraph 2.2.3bis to state that port State control officers (PSCOs) should check the
carrying of the spare parts during the more detailed inspection. A clear majority of the answers
did not support this proposal and consequently it was not adopted.

16 Documents ISWG-AP 1/4 and ISWG-AP 1/4/1 proposed a new paragraph 2.2.3ter,
which concerned verification of proper function of equivalent means under section 2.2 (More
detailed inspections). A majority of participants agreed to add the new paragraph. However,
two members of the Correspondence Group expressed diverging views and the new
paragraph 2.2.3ter was put in square brackets and the Sub-Committee was requested to
resolve this issue.

17 Documents ISWG-AP 1/4 and ISWG-AP 1/4/1 proposed two different alternatives for
the new paragraph 2.3.2.4bis, which concerned the absence of an appropriate approval of
equivalent means under section 2.3 (Detainable deficiencies). The proposal in document
ISWG-AP 1/4/1 was widely preferred. However, two members of the Correspondence Group
expressed diverging views and the new paragraph 2.2.3ter was put in square brackets and the
Sub-Committee was requested to resolve this issue.
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Outstanding issues related to the proposed amendments to the 2009 PSC Guidelines

18 The Correspondence Group agreed on proposals for amendments to the 2009 PSC
Guidelines as set out in the annex, but due to the reasons provided in the respective
paragraphs of this report the Correspondence Group was not able to resolve the following
issues:

1 paragraphs 1.2.4.2 and its sub-paragraphs 1.2.4.2.1 and 1.2.4.2.2, (see
paragraph 7 above);

2 paragraph 2.1.1.7 (see paragraph 11 above);

.3 paragraph 2.1.5ter (see paragraph 14 above);

4 paragraph 2.2.3ter (paragraph 16 above); and

5 paragraph 2.3.2.4bis (see paragraph 17 above).

Action requested of the Sub-Committee

19 The Sub-Committee is invited to
A1 note the information provided in this report;
.2 consider the issues listed in paragraph 18;
.3 consider the proposed amendments to the 2009 Guidelines for port State

control under the revised MARPOL Annex VI (resolution MEPC.181(59)) set
out in annex 1; and

A4 take action as appropriate.

*kk
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ANNEX

PROPOSALS FOR AMENDMENTS TO THE 2009 GUIDELINES FOR PORT STATE

Chapter 1

CONTROL UNDER THE REVISED MARPOL ANNEX VI
(RESOLUTION MEPC.181(59))

("NEW GUIDELINES ON PSC")

(Proposed changes are shown in additions/deletions.)

GENERAL

1.1 This document is intended to provide basic guidance on the conduct of port State control
inspections for compliance with MARPOL Annex VI (hereinafter referred to as "the Annex") and
afford consistency in the conduct of these inspections, the recognition of deficiencies and the
application of control procedures.

1.2 The regulations of MARPOL Annex VI contain the following compliance provisions:

A

an IAPP Certificate is required for all ships of 400 GT or above engaged in
international voyages. Administrations may establish alternative appropriate
measures to demonstrate the necessary compliance in respect of ships
under 400 GT engaged in international voyages;

new installations which contain ozone-depleting substances, other than
hydro-chlorofluorocarbons, are prohibited on or after 19 May 2005. Each ship
which has rechargeable systems that contain ozone-depleting substances is
required to maintain an Ozone Depleting Substances Record Book;

in the case of the NOx controls, Tier | emission limits are applied to all applicable
marine diesel engines over 130 kW installed on ships constructed on or
after 1 January 2000 and prior to 1 January 2011.

Emission limits equivalent to Tier | may apply to marine diesel engines with a
power output of more than 5,000 kW and a per cylinder displacement at or
above 90 litres installed on a ship constructed on or after 1 January 1990 but
prior

to 1 January 2000 according to regulation V1/13.7.

Tier 1l emission limits are applied to all applicable marine diesel engines
over 130 kW installed on ships constructed on or after 1 January 2011 and prior
to 1 January 2016.

Subject to the review set forth in regulation 13.10, Tier Il emission limits are
applied to all applicable marine diesel engines over 130 kW installed on ships
constructed on or after 1 January 2016. However, while these ships are
operating outside of an Emission Control Area* established for NOx control, Tier
Il limits are applied.

Marine diesel engines which are subject to major conversion are to be certified
to the required Tier of control according to regulation V1/13.2;

*

As of DD/IMM/YYYY, there is no area designated as Emission Control Area under regulation VI/13.
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4 SOx and particulate matter control should be achieved by either:

A1 the sulphur content of any fuel oil used on board ships, subject to the
provisions of regulation VI/18.2, is required not to exceed the following
limits:

A 4.50% m/m prior to 1 January 2012;
2 3.50% m/m on and after 1 January 2012; and
3 0.50% m/m on and after 1 January 2020, subject to the review

set forth in regulations VI1/14.8, VI/14.9 and VI1/14.10.
However, while ships are operating within an Emission Control Area
established for SOx and particulate matter control, the sulphur content
of fuel oil used on board ships is required not to exceed the following
limits:
A 1.50% m/m prior to 1 July 2010;
2 1.00% m/m on and after 1 July 2010; and
3 0.10% m/m on and after 1 January 2015;

or,

2 compliance with SOx emission control requirements shall be achieved by
an equivalent method as approved (regulation VI/4);

[Eor a ship fitted with an exhaust gas cleaning systems (EGCS), [therecord
of measurement of]SO, (ppm)/CO, (% v/v) of exhaust gas from the EGCS
should not exceed the following ratio in accordance with the 2015
Guidelines for exhaust gas cleaning systems (MEPC.259(68)):

1 for ships engaged in voyages within emission control areas:
S0O,/CO, = 4.3; or

.2 for ships engaged in voyages outside emission control areas:
SO,/CO, = 21.7.]

5 only those incinerators installed on or after 1 January 2000 are required to comply
with the associated requirements (appendix IV to the Annex), however, the
restrictions as to which materials may be incinerated apply to all incinerators; and

.6 a tanker carrying crude oil is required to have on board and implement a VOC
management plan approved by the Administration. Tanker vapour emission control
systems are only required where their fitting is specified by the relevant authority.

1.3 Chapters 1 (General), 4 (Contravention and detention), 5 (Reporting requirements)
and 6 (Review procedures) of the Procedures for Port State Control adopted by
resolution A.787(19), as amended by resolution A.882(21), also apply to these Guidelines.
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Chapter 2

INSPECTIONS OF SHIPS REQUIRED TO CARRY THE IAPP CERTIFICATE

2.1 Initial inspections

2.1.1  On boarding and introduction to the master or responsible ship's officer, the port State
control officer (PSCO) should examine the following documents, where applicable:

A

[7

[.7

the International Air Pollution Prevention Certificate (IAPP Certificate)
(regulation VI/6), including its Supplement”;

the Engine International Air Pollution Prevention Certificate (EIAPP Certificate)
(paragraph 2.2 of the NOx Technical Code) including its Supplement, for each
applicable marine diesel engine;

the Technical File (paragraph 2.3.4 of the NOx Technical Code) for each
applicable marine diesel engine;

depending on the method used for demonstrating NOx compliance for each
applicable marine diesel engine:

A the Record Book of Engine Parameters for each marine diesel engine
(paragraph 6.2.2.7 of the NOx Technical Code) demonstrating
compliance with regulation VI/13 by means of the marine diesel engine
parameter check method; or

2 documentation relating to the simplified measurement method; or
3 documentation related to the direct measurement and monitoring
method,;

the Approved Method File (regulation VI/13.7);

written procedures covering fuel oil changeover operations where separate fuel
oils are used in order to achieve compliance (regulation VI/14.6);

approved documentation and performance records™ relating to any installed
exhaust gas cleaning system ((SECC where issued), SECP, ETM, OMM and
the nitrate discharge data and analysis certificate), or equivalent means, to
reduce SOx emissions (regulation V1/4);]

depending on the method used for demonstrating SOx _compliance by any

installed exhaust gas cleaning systems, or equivalent means (requlation VI/4):

1 the performance records for exhaust gas cleaning systems approved

in accordance with Scheme B;

Under regulation 6(2) of MARPOL Annex VI, a ship constructed before the date of entry into force of MARPOL
Annex VI shall be issued with an International Air Pollution Prevention Certificate no later than the first scheduled
dry-docking after the date of such entry into force, but in no case later than three years after this date.

*k

In assessing the Emission Ratio and discharge water records the PSCO should be mindful that such factors as

transient engine operation or analyser performance outputs may result in isolated 'spikes' in the recorded output

which, while these measurements in themselves may be above the required Emission Ratio or discharge water

limit values, do not indicate that overall the EGCS was not being operated and controlled as required and hence

should not be taken as evidence of non-compliance with the requirements.
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2 documentation relating to the approval of exhaust gas cleaning
systems (SECP, SECC, ETM, OMM, EGCS Record Book and the
nitrate discharge data and analysis certificate), or equivalent means, to
reduce SOx emissions;]

.7bis that the required EGCS monitoring records have been retained and show
compliance. Additionally, that the EGCS Record Book, or approved alternative,
has been duly maintained.

.8 the bunker delivery notes and associated samples or records thereof
(regulation V1/18);

9 the copy of the type approval certificate of any shipboard incinerator installed on
or after 1 January 2000 (for the incinerators with capacities up to 1,500 kW)
(resolutions MEPC.76(40) and MEPC.93(45));

.10 the Ozone Depleting Substances Record Book (regulation VI/12.6);
A1 the VOC Management Plan (regulation VI/15.6); and
A2 any notification to the ship's flag Administration issued by the master or officer

in charge of the bunker operation together with any available commercial
documentation relevant to non-compliant bunker delivery.

The PSCO should ascertain the date of ship construction and the date of installation of equipment
on board which are subject to the provisions of the Annex, in order to confirm which regulations
of the Annex are applicable.

2.1.2  As a preliminary check, the IAPP Certificate's validity should be confirmed by verifying
that the Certificate is properly completed and signed and that required surveys have been
performed.

2.1.3  Through examining the Supplement to the IAPP Certificate, the PSCO may establish how
the ship is equipped for the prevention of air pollution.

2.1.4 If the certificates and documents are valid and appropriate, and the PSCO's general
impressions and visual observations on board confirm a good standard of maintenance, the PSCO
should generally confine the inspection to reported deficiencies, if any.

2.1.5 Inthe case where the bunker delivery note or the representative sample as required by
regulation VI/18 presented to the ship are not in compliance with the relevant requirements, the
master or officer in charge of the bunker operation should have documented that through a
Notification to the ship's flag Administration with copies to the port Authority under whose
jurisdiction the ship did not receive the required documentation pursuant to the bunkering
operation and to the bunker deliverer. A copy should be retained on board the ship, together with
any available commercial documentation, for the subsequent scrutiny of port State control.

2.1.5bis In the case where an exhaust gas cleaning system is not in compliance with the relevant
requirements for other than a transitory period, the master or officer in charge should have
documented that through a Notification to the ship's flag Administration with copies to the
competent authority of the relevant port of destination, and present the actions taken in in order
to rectify the situation in accordance with EGCS Technical Manual. If a malfunction occurs in the
instrumentation for the monitoring of emission to air or the monitoring of washwater discharge to
sea, the ship should present alternative documentation demonstrating compliance in accordance
with the requirements of the Onboard Monitoring Manual (OMM) until the monitoring system is
repaired or replaced.
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2.1.5ter Initial inspection on ships equipped with equivalent means of SOx compliance

On ships equipped with equivalent means, the PSCO will look at:

1

evidence that the ship has received an appropriate approval for any installed

exhaust gas cleaning systems, or equivalent means (approved, under trial or
being commissioned); and

evidence that the ship is using the equivalent means for all fuel combustion

machinery on board. If this is not the case, the sulphur content of any fuel oil
being used on the remaining combustion machinery does not exceed 0.10%
m/m when in the ECA (or 0.50% m/m as of 1 January 2020 outside the ECA).

[As of 2019] Bunker delivery notes on board indicate that the fuel oil is intended

[4

to be used in combination with an equivalent means of SOx compliance or the
ship is subject to a relevant exemption to conduct trials for sulphur oxides
emission reduction and control technology research.

Check of the correct function of data recording and processing device (MARPOL

loq), including main parameters checks as appropriate.*]

2.1.6 If, however, the PSCO's general impressions or observations on board give clear
grounds (see paragraph 2.1.7) for believing that the condition of the ship or its equipment do not
correspond substantially with the particulars of the certificates or the documents, the PSCO should
proceed to a more detailed inspection.

2.1.7 "Clear grounds" to conduct a more detailed inspection include:

A evidence that certificates required by the Annex are missing or clearly invalid;

2 evidence that documents required by the Annex are missing or clearly invalid;

3 the absence of principal equipment or arrangements specified in the certificates
or documents;

4 the presence of equipment or arrangements not specified in the certificates or
documents;

5 evidence from the PSCO's general impressions or observations that serious
deficiencies exist in the equipment or arrangements specified in the certificates
or documents;

.6 information or evidence that the master or crew are not familiar with essential
shipboard operations relating to the prevention of air pollution, or that such
operations have not been carried out;

.6bis _evidence of inconsistency from an examination of the bunker delivery notes. The
BDN is not in line with the information in the IAPP certificate (e.g. BDNs
indicating use of equivalent means whereas the IAPP Supplement indicates use
of compliant fuel oil as per VI/14.3);

7 evidence that the quality of fuel oil, delivered to and used on board the ship,
appears to be substandard; e

i 2015 Guidelines for Exhaust Gas Cleaning Systems (Resolution MEPC.259(68)).
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.7bis evidence that an exhaust gas cleaning system has not been applied as required;
or

.8 receipt of a report or complaint containing information that the ship appears to
be substandard.

2.2 More detailed inspections
2.2.1  The PSCO should verify that:

A there are effectively implemented maintenance procedures for the equipment
containing ozone-depleting substances; and

2 there are no deliberate emissions of ozone-depleting substances.

2.2.2  In order to verify that each installed marine diesel engine with a power output of more
than 130 kW is approved by the Administration in accordance with the NOx Technical Code and
maintained appropriately, the PSCO should pay particular attention to the following:

1 examine such marine diesel engines to be consistent with the EIAPP Certificate and
its Supplement, Technical File and, if applicable, Record Book of Engine Parameters
or Onboard Monitoring Manual and related data;

2 examine marine diesel engines specified in the Technical Files to verify that no
unapproved modifications, which may affect on NOx emission, have been made to
the marine diesel engines;

3 examine marine diesel engines with a power output of more than 5,000 kW and a
per cylinder displacement at or above 90 litres installed on a ship constructed on or
after 1 January 1990 but prior to 1 January 2000 to verify that they are certified, if
S0 required, in accordance with regulation VI1/13.7;

4 in the case of ships constructed before 1 January 2000, verify that any marine diesel
engine, which has been subject to a major conversion, as defined in
regulation VI/13, has been approved by the Administration; and

5 emergency marine diesel engines intended to be used solely in case of emergency
are still in use for this purpose.

2.2.3 The PSCO should check whether the quality of fuel oil used on board the ship conforms
to the provisions of regulations VI/14 and V1/18,** taking into account appendix IV to the Annex.
Furthermore, the PSCO should pay attention to the record required in regulation V1/14.6 in order
to identify the sulphur content of fuel oil used while the ship is within an Emission Control Area
under regulation V1/14.3; [ i i

2.2.3bis Where EGCS is used, the PSCO should check that it has been installed and operated,
together with its monitoring systems, in accordance with the associated approved documentation
according to the survey procedures as established in the OMM.

It should be noted that in the case where bunker delivery note or representative sample as required by
regulation VI/18 are not in compliance with the relevant requirements, the master or crew should have documented
that fact. Where fuel oil supply was undertaken in a port under the jurisdiction of a Party to the 1997 Protocol, the
PSCO should report that non-compliance to the appropriate authority responsible for the registration of fuel oil
suppliers (regulation VI1/18.10.1).
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[2.2.3ter If the ship is equipped with equivalent means of SOx compliance, the PSCO should verify
that the system is properly functioning, is in operation, there are continuous-monitoring systems
with tamper-proof data recording and processing devices,* if applicable, and applies to relevant
fuel combustion machinery on board. As part of the verification the following documents and
records should be considered:

A any supporting documents from the ship's flag Administration referring to the
approval of trial, if applicable;

2 any documentation referring to the type of fuel and its sulphur content allowed;
and
3 pH, PAH and turbidity readings should be checked against the limit values given

in ETM-A or ETM-B, as applicable, or as displayed by / shown in Reports printed
off from the Recording and Process device given in sub-section 7.2 of the
revised 2015 Guidelines for Exhaust Gas Cleaning Systems (Resolution
MEPC.259(68));and

A4 appropriate records in the ship's log books.]

2.2.4 If the ship is a tanker, as defined in regulation VI/2.21, the PSCO should verify that the
vapour collection system approved by the Administration, taking into account MSC/Circ.585,
is installed, if required under regulation VI/15.

2.2.5 Ifthe shipis a tanker carrying crude oil, the PSCO should verify that there is on board an
approved VOC Management Plan.

2.2.6  The PSCO should verify that prohibited materials are not incinerated.

2.2.7 The PSCO should verify that shipboard incineration of sewage sludge or sludge oil in
boilers or marine power plants is not undertaken while the ship is inside ports, harbours or
estuaries (regulation V1/16.4).

2.2.8 The PSCO should verify that the shipboard incinerator, if required by regulation VI1/16.6.1,
is approved by the Administration. For these units, it should be verified that the incinerator is
properly maintained, therefore the PSCO should examine whether:

A the shipboard incinerator is consistent with the certificate of shipboard
incinerator;
2 the operational manual, in order to operate the shipboard incinerator within the

limits provided in appendix IV to the Annex, is provided; and

3 the combustion chamber flue gas outlet temperature is monitored as required
(regulation VI1/16.9).

2.2.9 If there are clear grounds as defined in paragraph 2.1.6, the PSCO may examine
operational procedures by confirming that:

A1 the master or crew are familiar with the procedures to prevent emissions of
ozone-depleting substances;

Eguivalent emission values for emission abatement methods are 4.3 and 21.7 SO> (ppm)/CO2 (% v/v) for marine
fuels with a sulphur content of 0.10 and 0.50 (% m/m) respectively.
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2 the master or crew are familiar with the proper operation and maintenance of
marine diesel engines, in accordance with their Technical Files or Approved
Method file, as applicable, and with due regard for Emission Control Areas for
NOx control;

3 the master or crew have undertaken the necessary fuel oil changeover
procedures, or equivalent, associated with demonstrating compliance within an
Emission Control Area for SOx and particulate matter control;

.3bis the master or crew are familiar with the correct operation of any EGCS fitted
together with the associated monitoring and recording, and record-keeping

requirements;

4 the master or crew are familiar with the garbage screening procedure to ensure
that prohibited garbage is not incinerated;

5 the master or crew are familiar with the operation of the shipboard incinerator,
as required by regulation VI1/16.6, within the limits provided in appendix IV to the
Annex, in accordance with its operational manual;

.6 the master or crew are familiar with the regulation of emissions of volatile organic
compounds (VOCs), when the ship is in ports or terminals under the jurisdiction
of a Party to the 1997 Protocol to MARPOL 73/78 in which VOCs emissions are
to be regulated, and are familiar with the proper operation of a vapour collection
system approved by the Administration (in case the ship is a tanker as defined
in regulation VI/2.21);

7 the master or crew are familiar with the application of the VOC Management
Plan, if applicable; and

.8 the master or crew are familiar with bunker delivery procedures in respect of
bunker delivery notes and retained samples as required by regulation VI/18.

2.3 Detainable deficiencies

2.3.1 Inexercising his/her functions, the PSCO should use professional judgment to determine
whether to detain the ship until any noted deficiencies are corrected or to allow it to sail with certain
deficiencies which do not pose an unreasonable threat of harm to the marine environment. In
doing this, the PSCO should be guided by the principle that the requirements contained in the
Annex, with respect to the construction, equipment and operation of the ship, are essential for the
protection of the marine environment and that departure from these requirements could constitute
an unreasonable threat of harm to the marine environment.

2.3.2 In order to assist the PSCO in the use of these Guidelines, there follows a list of
deficiencies, which are considered, taking into account the provisions of regulation VI/3, to be of
such a serious nature that they may warrant the detention of the ship involved:

A absence of valid IAPP Certificate, EIAPP Certificates or Technical Files;"

2 a marine diesel engine, with a power output of more than 130 kW, which is
installed on board a ship constructed on or after 1 January 2000, or a marine
diesel engine having undergone a major conversion on or after 1 January 2000,
which does not comply with the NOx Technical Code or that does not comply
with the relevant NOx emission limit;

Under regulation 6.2 of MARPOL Annex VI, a ship constructed before the date of entry into force of MARPOL
Annex VI shall be issued with an International Air Pollution Prevention Certificate no later than the first scheduled
dry-docking after the date of such entry into force, but in no case later than three years after this date.

I\PPR\06\PPR 6-11-Add-1.docx





PPR 6/11/Add.1
Annex, page 9

.3 a marine diesel engine, with a power output of more than 5,000 kW and a per
cylinder displacement at or above 90 litres, which is installed on board a ship
constructed on or after 1 January 1990 but prior to 1 January 2000, and an
Approved Method for that engine has been certified by an Administration and
was commercially available, for which an Approved Method is not installed after
the first renewal survey specified in regulation V1/13.7.2;

4 depending on the method used for demonstrating SOx compliance, the sulphur
content of any fuel oil being used on board exceeds 4.5% m/m prior
to 1 January 2012, 3.50% m/m on and after a January 2012 and 0.50% m/m on
and after 1 January 2020;" taking into account the provisions of
regulation V1/18.2;

[.4bis  on ships equipped with equivalent means of SOx compliance, absence of an
appropriate approval for the equivalent means, which applies to relevant fuel
combustion machinery on board. With regard to combustion machinery not
connected to an EGCS, the sulphur content of any fuel oil being used on these
combustion machinery items does not exceed the limits stipulated in
regulation VI1/14, taking into account the provisions of regulation VI/18.2 [and the
Guidelines developed by the Organization referred to therein];]

5 non-compliance with the relevant requirements while operating within an
Emission Control Area for SOx and particulate matter control;

.6 an incinerator installed on board the ship on or after 1 January 2000 does not
comply with requirements contained in appendix IV to the Annex, or the standard
specifications for shipboard incinerators developed by the Organization
(resolutions MEPC.76(40) and MEPC.93(45));

7 the master or crew are not familiar with essential procedures regarding the
operation of air pollution prevention equipment as defined in paragraph 2.2.9
above.

Chapter 3 INSPECTIONS OF SHIPS OF NON-PARTIES TO THE ANNEX AND OTHER
SHIPS NOT REQUIRED TO CARRY THE IAPP CERTIFICATE

3.1 As this category of ships is not provided with the IAPP Certificate, the PSCO should judge
whether the condition of the ship and its equipment satisfies the requirements set out in the Annex.
In this respect, the PSCO should take into account that, in accordance with article 5(4) of the
MARPOL Convention, no more favourable treatment is to be given to ships of non-Patrties.

3.2 In all other respects the PSCO should be guided by the procedures for ships referred to
in chapter 2 and should be satisfied that the ship and crew do not present a danger to those on
board or an unreasonable threat of harm to the marine environment.

3.3 If the ship has a form of certification other than the IAPP Certificate, the PSCO may take
such documentation into account in the evaluation of the ship.

*

Or 2025, depending on the results of the review of regulation V1/14.1.3, as described in regulation V1/14.8.
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