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LETTER OF TRANSMITTAL

THE WHITE HOUSE, May 15, 2003.
To the Senate of the United States:

I transmit herewith, for the advice and consent of the Senate to
its ratification, the Protocol of 1997 to Amend the International
Convention for the Prevention of Pollution from Ships, 1973, as
Modified by the Protocol of 1978 thereto (hereinafter the “Protocol
of 1997”). The Protocol of 1997, which would add Annex VI, Regula-
tions for the Prevention of Air Pollution from Ships, to the Inter-
national Convention for the Prevention of Pollution from Ships,
1973, as Modified by the Protocol of 1978 (hereinafter the
“MARPOL Convention”), was signed by the United States on De-
cember 22, 1998. I also enclose, for the information of the Senate,
the report of the Department of State and its attached analysis of
the Protocol of 1997, as well as Resolution 2 of the 1997 MARPOL
Conference with its annexed Technical Code on Control of Emission
of Nitrogen Oxides from Marine Diesel Engines.

The MARPOL Convention is the global agreement to control pol-
lution from ships. MARPOL Annex VI regulates the emission into
the atmosphere of specified pollutants from ships. It complements
the other annexes to the MARPOL Convention, which relate to the
transport of oil (Annex I), harmful substances carried in bulk
(Annex IT) harmful substances in packaged form (Annex III), ship-
generated sewage (Annex IV) and garbage (Annex V). The United
States is a party to all of these annexes with the exception of
Annex IV.

MARPOL Annex VI regulates the prevention of air pollution
from ships by limiting the discharge of nitrogen oxides from larger
marine diesel engines, governing the sulfur content of marine die-
sel fuel, prohibiting the emission of ozone-depleting substances,
regulating the emission of volatile organic compounds during the
transfer of cargoes between tankers and terminals, setting stand-
ards for shipboard incinerators and fuel oil quality, and estab-
lishing requirements for platforms and drilling rigs at sea.

MARPOL Annex VI is an important step toward controlling and
preventing emissions of harmful air pollutants from ships. U.S.
ratification of the Protocol of 1997 will demonstrate U.S. commit-
ment to an international solution and should hasten the entry into
force of the Protocol of 1997. Ratification will also enhance our abil-
ity to work within the treaty framework to obtain subsequent
amendments that will require further reductions in emissions of ni-
trogen oxides that are now achievable through the use of modern
control technologies which the United States strongly supports.

(III)
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I recommend that the Senate give early and favorable consider-
ation to the Protocol of 1997 and give its advice and consent to rati-
fication, subject to the declarations and understanding set out in
the accompanying report of the Secretary of State.

GEORGE W. BUSH.



LETTER OF SUBMITTAL

THE SECRETARY OF STATE,
Washington, DC.
The PRESIDENT,
The White House.

THE PRESIDENT: I have the honor to submit to you with a view
to its transmittal to the Senate for advice and consent to ratifica-
tion, the Protocol of 1997 to Amend the International Convention
for the Prevention of Pollution from Ships, 1973, as modified by the
Protocol of 1978 thereto (hereinafter the “Protocol of 1997”). The
Protocol of 1997, which would adds Annex VI, Regulations for the
Prevention of Air Pollution from Ships, to the International Con-
vention for the Prevention of Pollution from ships, 1973, as Modi-
fied by the Protocol of 1978 thereto (hereinafter the “MARPOL
Convention”), was signed by the United States on December 22,
1998. I also enclose, for the information of the Senate, Resolution
2 of the 1997 MARPOL Conference with the annexed Technical
Code on Control of Emission of Nitrogen Oxides from Marine Die-
sel Engines, and a detailed analysis of Annex VI prepared by the
Department.

The MARPOL Convention is the global agreement to control acci-
dental and operational discharges of pollution from ships. It cur-
rently includes a framework agreement setting forth general obli-
gations, and five annexes that relate to particular sources of ma-
rine pollution from ships. Two of these annexes are mandatory for
all MARPOL Convention Parties—Annexes I and II, that relate, re-
spectively, to the transport of oil and the transport of harmful sub-
stances carried in bulk. The other three annexes are optional—
Annex III, which relates to the transport of harmful substances in
packaged form, and Annexes IV and V, which regulate ship-gen-
erated sewage and garbage respectively. The Convention and the
Protocols of 1978 and 1997 are to be interpreted as one single in-
strument between Parties to the same Protocol.

On August 12, 1980, the United States ratified the Protocol of
1978 (which incorporates with modifications the 1973 Convention),
along with Annexes I and II. The MARPOL Convention and An-
nexes I and II entered into force for the United States on October
2, 1983. On December 30, 1987, the United States ratified Annex
V, which entered into force on December 31, 1988. On December
3, 1991, the United States ratified Annex III, which entered into
force on July 1, 1992. While Annex IV, concerning ship-generated
sewage, is expected to enter into force internationally on September
27, 2003, the Administration is not requesting Senate advice and
consent to ratification of that Annex.

V)
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Substantive provisions of Annex VI

Annex VI seeks to reduce air pollution from ships at sea and in
port. It does so by limiting the emission of nitrogen oxides (NOx)
from marine diesel engines above 130 kW (175 hp); governing the
sulfur content of marine diesel fuel; prohibiting the deliberate
emission of ozone-depleting substances; regulating the emission of
volatile organic compounds during transfer of cargoes between
tankers and terminals; and setting international standards for
shipboard incinerators and fuel oil quality. Annex VI also estab-
lishes similar requirements for platforms and drilling rigs at sea,
with some exceptions. The NOx Technical Code attached to Resolu-
tion 2 of the 1997 MARPOL Conference contains testing and certifi-
cation procedures for the engine NOx limits. The substantive provi-
sions of Annex VI are discussed in this and subsequent sections of
this report and the attached analysis of the regulations.

Regulation 13 of Annex VI would limit NOx emissions from large
marine diesel engines to levels that the negotiating States in 1997
agreed as being achievable by the year 2000. These limits, which
require the use of readily available emission control technology,
apply to any such engine installed on a ship constructed on or after
January 1, 2000, and to any such engine that undergoes a major
conversion after that date. The limits do not otherwise apply to en-
gines on ships.

Regulation 14 of the Annex controls emissions of sulfur oxides
(SOx) by imposing a global cap of 4.5% m/m (4.5% sulfur mass to
total mass or 45,000 parts per million) on the sulfur content of fuel
oil used on ships for combustion and calls on the International
Maritime Organization (IMO) to monitor the worldwide average
sulfur content of residual fuel oil once the Protocol of 1997 comes
into force. Annex VI contains provisions for the establishment of
special “SOx Emission Control Areas”. The sulfur content of fuel
used by ships operating in these areas must not exceed 1.5% m/m
(15,000 ppm). Alternatively, a ship can use an exhaust gas cleaning
system or another technological method to limit sulfur oxide (SOx)
emissions. The Annex designates the Baltic Sea as a SOx Emission
Control Area and provides a mechanism by which the IMO may
designate other SECAs. In March 2000, the North Sea was des-
ignated as such an area. The United States may seek the establish-
ment of SOx Emission Control Areas in certain areas pursuant to
the procedures set out in Appendix III to Annex VI. However, pro-
posals for the designation of SOx Emission Control Areas by the
IMO may be made only by States that have consented to be bound
by the Protocol of 1997. The general requirements for the sulfur
content of fuel will go into effect when the Protocol of 1997 enters
into force. Ships entering a SECA are exempt from the SECA’s
more stringent requirements for the first twelve months imme-
diately following the bringing into force of the SECA.

Regulation 12 of Annex VI prohibits deliberate emissions of
ozone-depleting substances that are controlled under the 1987
Montreal Protocol on Substances that Deplete the Ozone Layer (a
treaty to which the United States is party). These substances in-
clude halon compounds and five chlorofluorocarbon compounds
(CFCs). New installations containing ozone-depleting substances,
such as those found in certain fire extinguishers, are prohibited on
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all ships. However, new installations containing hydro-
chlorofluorocarbons (HCFCs) are permitted until January 1, 2020.
Regulation 16 of Annex VI establishes requirements for the in-
cineration of materials on board ship. These include prohibitions on
the incineration on board ship of certain products, such as contami-
nated packaging materials and polychlorinated biphenyls (PCBs).

Application of Annex VI

As with all other MARPOL Convention Regulations in force for
them, States bound by Annex VI will be required to apply Annex
VI Regulations to all ships, including those of non-party States,
using their ports or the offshore terminals under their jurisdiction
as may be necessary to ensure that no more favorable treatment
is given to the ships of non-Parties to the Annex.

As compared to mandatory Annexes I and II on pollution by oil
and noxious liquid substances in bulk, which have been construed
to apply only to seagoing vessels, Annex VI will apply to all ships
operating in the marine environment except where expressly pro-
vided elsewhere in the Regulations contained in Annex VI.

Article 3 of the MARPOL Convention of 1973 exempts warships,
naval auxiliary and other ships owned or operated by a State and
used in governmental non-commercial service, from the application
of the provisions of the annexes. The State Parties participating in
the 1997 MARPOL Conference that produced the Protocol of 1997
therefore agreed that such ships will be exempt from the applica-
tion of the provisions of Annex VI under Article 3(3) of the
MARPOL Convention of 1973. However, each Party will still be re-
quired to take appropriate measures not impairing the operations
or operational capabilities of such ships owned or operated by it,
to ensure that such ships act in a manner consistent, so far as is
reasonable and practicable, with Annex VI. In the case of the U.S.
Navy, most of its fossil fuel-powered ships now use gas turbines,
which are not regulated by Annex VI, for main propulsion. U.S.
Navy ships that do use diesel engines for main propulsion use low
(<1%) sulfur distillate fuel that is much cleaner than the heavy fuel
oils used by many commercial marine diesel engines. In addition,
new classes of U.S. Navy surface ships are no longer constructed
to use CFCs in shipboard air conditioning and refrigeration equip-
ment, nor halons in shipboard fire-fighting equipment.

Domestic regulation of NOx emissions

The Environmental Protection Agency has proposed to regulate
NOx emissions from Category 3 marine diesel engines pursuant to
section 213 of the Clean Air Act, 42 U.S.C. § 7547. This announce-
ment, which is contained in a Notice of Proposed Rule Making in
the May 29, 2002, edition of the Federal Register at pages 37547—
37608, proposed to apply the Annex VI standards to new diesel en-
gines on U.S.-flag vessels starting in 2004 and sought comment on
whether the Clean Air Act authorizes application of these stand-
ards to engines on foreign-flag ships that enter U.S. ports. EPA
also sought comment on the feasibility, costs and benefits of addi-
tional control measures and on whether it should consider a sulfur
content limit for marine diesel fuel in order to reduce particulate
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emissions from those engines. The comment period ended July 16,
2002.

Possibility of more stringent standards

As noted in the 1977 Secretary of State’s Report to the President
on the International Convention for the Prevention of Pollution
from Ships, 1973, recommending its transmittal to the Senate for
advice and consent to ratification, the United States and other
States defeated attempts at the 1973 Conference to “restrict na-
tional powers to apply domestic regulations more stringent than
prevailing international standards to foreign vessels in ports.” Such
authority is also preserved under customary international law as
reflected in the 1982 United Nations Convention on the Law of the
Sea. Thus, the Protocol of 1997, does not, as a matter of inter-
national law, prohibit Parties from imposing more stringent meas-
ures as a condition of entry into their ports or internal waters, un-
less a particular regulation in Annex VI expressly imposes such a
limitation.

In this context, it should be noted that Regulation 15, Volatile
Organic Compounds, obligates Parties to provide notice to the IMO
of the ports and terminals under their jurisdiction to be subject to
vapor emission control requirements and to include in such notifi-
cation the information specified in paragraph 2 of that Regulation,
including a requirement that notification occur six months before
the effective date of the controls. Regulation 15 also requires such
States to take into account the safety guidance developed by the
IMO, that such systems are operated in a safe manner, and to
avoid undue delay to ships. In light of these obligations, Parties
may not specify requirements inconsistent with these obligations
(e.g., imposing vapor emission controls on vessels or cargoes that
take effect before the six month notification period, stipulating un-
safe procedures, or causing undue delay to ships). Regulation 15
does not, however, establish actual emission standards. Recog-
nizing this, Parties are free to prescribe standards applicable to
VOC emissions consistent with the obligations noted above.

It should also be noted that Regulation 15 applies only to VOC
emission recovery associated with cargo transfer operations be-
tween tankers and port facilities.

The Department of State believes it is important to memorialize
clearly the scope of these requirements, and accordingly, I propose
that the following declaration be included in the U.S. instrument
of ratification of the Protocol of 1997:

The Government of the United States of America under-
stands that Regulation 15 applies only to safety aspects
associated with the operation of vapor emission control
systems that may be applied during cargo transfer oper-
ations between a tanker and port-side facilities and to the
requirements specified in Regulation 15 for notification to
the International Maritime Organization of port State Reg-
ulation of such systems.

Apart from the legal issue of whether specific provisions in a
treaty might limit port state authorities, the United States has
basic and enduring national interests related to the oceans and
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U.S. port regions, and has consistently taken the position that the
full range of these interest is best protected through a widely ac-
cepted international framework governing uses of the sea. A work-
able international regime for the prevention of air pollution from
ships is in the best interests of all States because it will subject
international shipping to a uniform standard that is environ-
mentally protective. While retaining the right to impose more strin-
gent requirements on ships entering U.S. ports, the United States
will work to strengthen international standards by promoting de-
velopment of more stringent emission limits that reflect the capa-
bilities of available technology.

The NOx emission control limits contained in Regulation 13 of
Annex VI are those that were agreed in 1997 as being achievable
by January 1, 2000, on new marine diesel engines. Consistent with
the dates contained in the Regulation 13 NOx requirements, EPA
has advised the Department of State that engine manufacturers
worldwide are currently producing and selling marine diesel en-
gines that meet these standards. EPA also advises that engine
manufacturers are now applying a variety of basic emission-control
technologies to meet these limits, including in-cylinder technologies
such as optimized turbocharging, increased compression ratio, and
optimized fuel injection, which generally includes timing retard and
changes to the number and size of injector holes to increase injec-
tion pressure.

Regulation 13(d)(b) of Annex VI itself contemplates that new
technology will become available to reduce onboard NOx emissions
below those limits. EPA has noted that such technology is now
available on the land-based counterparts of these engines, in the
form of innovations such as improved fuel systems and in-cylinder
controls. Other advanced technologies have the potential to achieve
much greater reductions, including engine cooling, water emulsi-
fication and injection after-treatment including selective catalyst
reduction, and fuel cells. EPA further advises that engine manufac-
turers are developing and apply all of these technologies in dem-
onstration projects on marine vessels.

In view of these developments, the Department of State favors
revision of the emission standards set forth in Regulation 13 to
achieve the greatest degree of emission reduction achievable
through the application of the new technology, taking into account
the availability of such technology and its cost. The Department of
State views it as essential that the IMO agree on such reductions
in NOx emissions on an urgent basis and amend these technical
provisions of Annex VI accordingly.

Resolution 1 of the 1997 MARPOL Conference invited the Marine
Environment Protection Committee (MEPC) of the IMO, if the con-
ditions for entry into force of the Protocol of 1997 had not been
meet by December 31, 2002, to initiate at its first meeting there-
after as a matter of urgency a review to identify the impediments
to entry into force of the Protocol and any necessary measures to
alleviate those impediments. At the request of the IMO Assembly,
the MEPC has agreed to initiate that review at its first meeting
in 2003, now tentatively scheduled for July 14-18, 2003. The
United States intends to press the IMO to set more stringent NOx
emission standards on an expedited basis and encourages other
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States to ratify the Protocol so it may enter into force promptly;
amendments to Annex VI could then be adopted and enter into
force through the long-established simplified amendment procedure
specified in Article 16(2) of the MARPOL Convention of 1973. At
the same time, consistent with its rights and obligations under the
Protocol of 1997, the United States government retains the prerog-
ative to consider imposing more stringent standards as a condition
of port entry, especially in the event it is not possible to develop
credible and effective NOx emission standards through the IMO.

The United States is also considering whether the Annex VI sul-
fur oxide limits should be lowered under this Convention, particu-
larly in SOx Emission Control Areas.

With the foregoing considerations in mind, I propose that the fol-
lowing declaration be included in the U.S. instrument of ratifica-
tion of the Protocol of 1997:

The Government of the United States of America notes
that at the time of adoption of the Protocol of 1997, the
NOx emission control limits contained in Regulation 13
were those agreed as being achievable by January 1, 2000,
on new marine diesel engines, and further notes that Reg-
ulation 13(3)(b) contemplated that new technology would
become available to reduce on-board NOx emissions below
those limits. As such improved technology is now avail-
able, the United States expresses its support for an
amendment to Annex VI, that would, on an urgent basis,
revise the agreed NOx emission control limits contained in
Regulation 13 in keeping with new technological develop-
ments.

Similarly, I propose that the following understanding be included
in the U.S. instrument of ratification of the Protocol of 1997:

The Government of the United States of America under-
stands that, with respect to emissions of nitrogen oxides
pursuant to Regulation 13 of Annex VI, the Protocol of
1997 does not, as a matter of international law, prohibit
Parties from imposing more stringent measures than those
identified in the Protocol as a condition of entry into their
ports or internal waters.

The simplified amendment procedure detailed in Article 16(2) of
the MARPOL Convention of 1973 has been used with regard to all
four MARPOL Convention Annexes after their entry into force. It
was established to permit more effective and rapid adoption and
entry into force of technical amendments to the MARPOL Conven-
tion. Pursuant to longstanding practice under the MARPOL Con-
vention, U.S. acceptance of amendments to Annex VI will not re-
quire further advice and consent by the Senate.

Entry into force and implementation

Only States that are Parties to the MARPOL Convention may be-
come Parties to the Protocol of 1997. The Protocol of 1997 will
enter into force twelve months after the date on which not less
than 15 States have consented to be bound, the combined merchant
fleets of which constitute not less than fifty percent of the gross
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tonnage of the world’s merchant shipping. As of October 31, 2002,
six States (Bahamas, Liberia, Marshall Islands, Norway, Singapore
and Sweden) have ratified Annex VI, constituting approximately 25
percent of the world’s shipping tonnage. Recently, a sufficient num-
ber of other States (Belgium, Cyprus, Denmark, Finland, Germany,
Greece, Luxembourg, the Netherlands, Panama and Spain) have
publicly indicated their indication to ratify the Protocol of 1997 in
the near future. Were this to happen, the conditions for entry into
force of the Protocol of 1997 would be met by the time MEPC meets
in the early summer of 2003. U.S. ratification by that time would
significantly enhance our ability to work through the IMO to
achieve our environmental objectives as they relate to international
maritime commerce.

The Protocol will enter into force for the States consenting to be
bound after the Protocol of 1997 enters into force three months
after the date of deposit of their instruments of ratification, acces-
sion or acceptance.

The Protocol may be denounced at any time after five years from
the date on which it entered into force for that Party, effective
twelve months after receipt of the denunciation.

Annex VI will implementing legislation that is being submitted
separately.

The Protocol of 1997, through Annex VI, will make an important
contribution to the protection of the environment by addressing
harmful air pollutants from ships. Ratification will also strengthen
our ability to work through the IMO for international agreement
on more stringent standards in the future. The Environmental Pro-
tection Agency, the U.S. Coast Guard, and the Departments of De-
fense, dJustice, Interior and Transportation, join me in recom-
mending ratification of the Protocol of 1997 with the declarations
and understanding described herein. I understand it also enjoys
the support of a substantial majority of the maritime industry.

I recommend that Annex VI be transmitted to the Senate for its
advice and consent to ratification at an early date.

Respectfully submitted,

CoOLIN L. POWELL.

Enclosures: As stated.






ANALYSIS OF ANNEX VI
REGULATIONS FOR THE PREVENTION OF AIR POLLUTION FROM SHIPS

The Regulations contained in Annex VI are, for the most
part, modeled upon similar provisions in MARPOL Annex I,
Regulations for the Prevention of Pollution by 0Qil, as
amended, taking into account the differences in the
pcllutants regulated in Annex VI from those regulated in
Annex I.

Chapter I - General Regulations

Regulation 1, Application

Regulation 1 states that the provisions of Annex VI apply
to all ships, except as indicated in Regulations 3 (emis-
sions necessary for safety or resulting from damage);

5 (ships not required to be surveyed and inspected);

5§ (ships not required to be certificated); 13 (lifeboats
and ships on domestie voyages); 15 (ships not subject to
vapor handling reguirement); 18 ({ships not required to have
bunker fuel delivery notes) and 19 (fixed and floating
platforms and drilling rigs engaged in the exploration,
exploitation and associated offshore processing of gea-bed
mineral resources) .

In addition, Article 3(3) of the MARPOL Convention exempts
warships, naval auxiliaries and other ships owned or opera-
ted by a State and used in government non-commercial sexr-
vice from the application of MARPOL and its annexes.
However, Article 3(3) reqguires each Party to ensure by the
adoption of appropriate measures not impairing the opera-
tions or operational capabilities of such ships owned or
operated by it, that such ships act in a manner consistent,
so far as is reasonable and practicable, with the MARPOL
Convention and its annexes.

Regulation 2, Definitions

Regulation 2 defines 13 terms used in the Regulations:

a similar stage of construction; continucus feeding;
emission; new installations; NOx Technical Code; ozone-
depleting substances; sludge oil; shipboard incineration;
shipboard incinerator; ships constructed; SOx Emission
Control Area; tanker; and The Protocol of 1997.

(1)



Regulation 3, General Exceptions

Regulation 3 provides two general exceptions from the
Regulations of Annex VI. The first is an exception for any
emission necessary for the purpose of securing the safety
of a ship or saving life at sea. The second exception
exempts any emission resulting from damage to a ship or its
equipment (provided that all reasonable precautions have
been taken after the occurrence of the damage or discovery
of the emission for the purpose of preventing or minimizing
the emission). However, the second exception would not
apply if the owner or master acted either with intent to
cause damage, or recklessly and with knowledge that damage
would probably result. These exceptions are based upon
Regulations 11(a) and (b) of MARPOL Annex I.

Regulation 4, Equivalents

Regulation 4 permits an Administration (i.e., the Govern-
ment of the State whose flag the ship is entitled to fly)
to allow any fitting, material, appliance or apparatus to
be fitted on a ship as an alternative to that required by
Annex VI if such fitting, material, appliance or apparatus
is at least as effective as that required by the Annex.
Any such authorized alternative is to be communicated to
the IMO for circulation to all MARPOL parties for their
information and appropriate action. The United States
currently grants waivers, exemptions and certificates of
alternate compliance for existing requirements under the
MARPOL Convention through various authorities in Title 46,
U.S. Code, and Titles 33 and 46, Code of Federal
Regulations (C.F.R.).

Chapter IT - Survey, Certification and Means of Control

Regulations 5-9, regarding survey and certification, are
modeled upon Regulations 4-8 of MARPOL Annex I as amended
by the harmonized system of survey and certification for
MARPOL Annexes I and II that entered into force' interna-
tionally on February 3, 2000, and which are implemented by
the U.S. pursuant to 46 U.S. Code, Subtitle II, Part B,
Inspection and Regulation of Vessels. Regulations 10 and
11 on means of control are modeled upon Regulation 8A of
MARPOL Annex I as amended and on Article 6 of the
International Convention for the Prevention of Pollution
from Ships, done at London November 2, 1973, respectively,



both of which are implemented by the United States pursuant
to 14 U.S. Code § 89 and 46 U.S. Code, Subtitle II, Part B.

Regulation 5, Surveys and Inspections

Regulation 5 sets forth the requirements for surveys and
inspections. Every ship 400 gross tonnage and above and
every fixed and floating drilling rig and other platform is
required to pass the following surveys: an initial survey
before the International Air Pollution Prevention Certifi-
cate is issued pursuant to Regulation 6; an intermediate
survey at about halfway through the period of validity of
the Certificate that may not exceed five years; and at
least one periodic survey not exceeding every five years
after the Certificate is originally issued. The initial
and periodic surveys are to ensure that the eguipment,
systems, fittings, arrangements and material fully comply
with the applicable requirements of Annex VI. The inter-
mediate survey is to ensure that the equipment and arrange-
ments fully comply with the requirements of Annex VI and
are in good working order. Unscheduled surveys are
required to be conducted as specified by the Administration
if it does not require annual periodic surveys.

Surveys of vessels less than 400 gross tonnage are left to
Administrations. Administrations are responsible for the
validity of the surveys, but may permit them to be
performed by another entity.

The NOx Technical Code is to be used for surveys of marine
diesel engines. When an engine is manufactured outside the
country of the Administration of the ship on which it will
be installed, section 2.2.7.1 of the Code permits the
Administration of a ship to request the Administration of
the country in which an engine is manufactured to survey
the engine. EPA advises that, consistent with the Clean
Air Act, it does not intend to avail itself of this
provision; rather, EPA intends to survey foreign-
manufactured engines to be installed in ships under
construction in the United States.

The surveying organization is required to notify the flag
State and port State of violations detected during a
survey. The surveying organization is also required to
ensure that the ship is brought into compliance before it
continues its voyage. If the ship is not brought into
compliance, the Administration should withdraw the ship’s



Certificate. The port State is to assist the flag State in
carrying out these duties.

Equipment is required to be properly maintained; no changes
may be made without the express approval of the Administra-
tion except for direct replacement of such equipment and
fittings. If there is an accident or a defect with the
equipment, the ship owner must notify the Administration or
the organization responsible for issuing the relevant
Certificate.

Regulation 5 is modeled on Regulation 4 of Annex I to the
MARPOL Convention as modified by the harmonized system of
survey and certification.

Regulation 6, Issue of International Air Pollution
Prevention Certificate

Regulation 6 requires the issuance of an International Air
Pollution Prevention (IAPP) Certificate, after a survey
conducted in accordance with Regulation 5, to any ship of
400 gross tonnage or above engaged in voyages to ports or
offshore terminals under the jurisdiction of other Parties
and to platformg and drilling rigs engaged in voyages to
waters under the sovereignty or jurisdiction of other
Parties to the Protocol of 1997, that is to their exclusive
economic zone, territorial sea or internal waters. The
IAPP Certificate shall be issued to ships constructed
before the date of the entry into force of the Protocol of
1997 no later than the first scheduled drydocking after
entry into force of the Protocol of 1997, but in no case
later than three years after entry into force of Annex VI.
The Certificate may be issued by the Administration or any
person or organization duly authorized by it; however, in
every case the Administration assumes full responsibility
for the Certificate. Regulation 6 is based upon
Regulation 5 of MARPOL Annex I.

Regulation 7, Issue of a Certificate by another Govexrnment

Regulation 7 governs the issuance of an IAPP Certificate by
another Government Party to the Protocol of 1997. 1In this
case, the surveying Administration must submit a copy of
the Certificate and survey report to the requesting Admini-
stration. This arrangement must be noted on the IAPP
Certificate. Such an IAPP Certificate has the same force
and is to receive the same recognition as if it were issued
by the Administration. However, no IAPP Certificate can be



issued to a ship flagged in a State that is not a Party to
the Protocol of 1997. Regulation 7 is substantively
identical to Regulation 6 of MARPOL Annex I.

Regulation 8, Form of Certificate

Regulation 8 requires the form of the IAPP Certificate to
be substantially similar to that set out in Appendix I to
Annex VI. Regulation 8 follows the text of Regulation 7 of
MARPOL Annex I, while recognizing that English, Spanish and
French are now the official languages of the IMO.

Regulation 9, Duration and Validity of Certificate

Regulation 9 governs the duration and validity of the IAPP
Certificate. The Certificate is valid for no more than
five years (as determined by the Administration), but may
be extended for no more than five months to enable the ship
to continue its voyage to the port where it is to be
resurveyed. The Certificate ceases to be valid if the
required inspections and surveys are not carried out in a
timely manner; if there are significant unauthorized
alterations to the ship's equipment, systems, fittings,
arrangements or material; or upon transfer of the ship to a
flag of another State. A new Certificate may be issued
only when the gaining Government is fully satisfied that
the ship meets the requirements of Regulation 5.

Regulation 9 is based on Regulation 8 of MARPOL Annex I,
which is administered by the U.S. pursuant to 46 U.S. Code
Chapter 33.

Regulation 10, Port State Control on Operational
Requirements

Regulation 10 provides for inspection by port State
authorities concerning the operational regquirements of
Annex VI if there are clear grounds for believing that the
master or crew are not familiar with essential shipboard
procedures relating to the prevention of air pollution from
ships. In such circumstance, the port State authority
shall take such steps as will ensure that the ship shall
not sail until the situation has been brought to order in
accordance with the requirements in Annex VI.

This provision is substantially identical to Regulation 8A
of MARPOL Annex I, which entered into force internationally
on March 3, 1996, and is enforced pursuant to IMO



resolution A.787(19), Procedures for port State control, as
amended, and 46 U.S. Code, Subtitle II, Part B.

Regulation 11, Detection of Violations and Enforcement

Regulation 11 sets out the rules for detection of viola-
tions and enforcement of Annex VI. Parties to Annex VI are
required to cooperate in detecting violations. A ship can
be inspected in any port of a Party and, if any violations
are found, the port State is to send a report to the
Administration. Any Party can inform an Administration of
a violation. The Party should also inform the master of
the ship when practicable. An Administration can request
additional information about the violation from the
informing Party. After receiving sufficient evidence, the
Administration is required to take action under its law,
and to report the action taken to the informing Party and
to the IMO. A Party may also inspect a ship when it enters
its ports or offshore terminals under its jurisdiction if
it receives a request for an inspection from any Party
together with sufficient evidence that a ship has emitted
any regulated substance in violation of Annex VI. 1In this
case, a report of the investigation is to be sent both to
the Party requesting the inspection and the Administration
so that appropriate action may be taken under MARPOL.
These rules, contained in subparagraphs (1) through (5),
are identical to those found in Article 6 of the MARPOL
Convention of 1973.

Subparagraph (6) provides that the international law con-
cerning the prevention, reduction, and control of pollution
of the marine environment from. ships, including.the law
relating to enforcement and safeguards, in force at the
time of application or interpretation of Annex VI, applies,
mutatis mutandis, to the rules and standards set forth in
Annex VI. Subparagraph (6) derives from Article 9(3) of
the MARPOL Convention of 1973, which provides that the term
"jurisdiction" in MARPOL is to be construed in light of the
international law in force at the time of application or
interpretation of MARPOL. Article 9(2) of the MARPOL Con-
vention of 1973 provides that nothing in that Convention
shall prejudice the codification and development of the
international law of the sea then under way under the
auspices of the United Nation General Assembly. Subpara-
graph (6) was drafted to take account of the adoption and
entry into force of the Law of the Sea Convention subse-
quent to the adoption of MARPOL and refers to the provi-
sions of Part XII of the 1982 United Nations Conventicn on



the Law of the Sea, including sections 6, Enforcement, and
7, Safeguards, thereof. Subparagraph (6) also recognizes,
through the use of the phrase mutatis mutandis, that the
relevant articles of the Law of the Sea Convention refer to
"discharge" while Annex VI addresses "emission".

Chapter III - Requirements for Contxol
of Emissions from Ships

Regulation 12, Ozone-depleting Substances

Regulation 12 regulates the emission and disposal of ozone-
depleting substances and installation of new equipment that
contain ozone-depleting substances (except HCFCs) .

Regulation 1(6) defines ozone-depleting substances by
cross-reference to those controlled substances defined in
article 1(4) of, and listed in Annexes A, B, C or E to, the
Montreal Protocol on Substances that Deplete the Ozone
Layer, 1987 (entered into force for the United States on
January 1, 1989), Senate Treaty Doc. 100-10, Sen. Ex.

Rep. 100-14, that are in force at the time of application
or interpretation of Annex VI. Annexes B, C and E were
added to the Montreal Protocol subsequent to it$ entry into
force. Regulation 1(6) of Annex VI identifies some of the
ozone-depleting substances that may be found on-board ship.
They include, but are not limited to three halon compounds
and five chloroflurocarbon compounds (CFCs) .

Regulation 12 requires that the déliberate emission of
ozone-depleting substances be prohibited. Regulation 12
defines "deliberate emissions" to include emissions
occurring in the course of maintaining, servicing,
repairing or disposing of systems or equipment.

Regulation 12 excludes from the definition of "deliberate
emissions” minimal releases associated with the recapture
or recycling of an ozone-depleting substance. As leaks are
not included in the definition of "deliberate emissions",
Regulation 12 permits Parties to the Protocol of 1997 to
regulate emissions arising from leaks of an ozone-depleting
substance, whether or not the leaks are deliberate.

Regulation 12 further requires that new installations that
contain ozone-depleting substances also be prohibited on
all ships, except that new installations containing



hydrochloroflurocarbons (HCFCs) are permitted until
January 1, 2020.

Finally, Regulation 12 requires that ozone-depleting
substances and equipment containing such substances be
delivered to appropriate reception facilities when removed
from ships. This provision is designed to prevent release
of these substances into the atmosphere after they are
removed from ships.

Ozone-depleting substances are currently regulated by

40 C.F.R. Part 82, which implements the Montreal Protocol,
and sections 602-607, 614 and 616 of the Clean Air Act
Amendments of 1990, Pub.L. 101-549.

Regulation 13, Nitrogen Oxides (NOx)

Regulation 13 specifies the NOx limits for warine diesel
engines above 130 kW installed on vessels constructed on or
after January 1, 2000, or engines above 130 kW that undergo
a major conversion on or after that date.

Emergency diesel engines and engines on certain emergency
equipment are exempted. An Administration can exempt
engines on vessels under itg flag that operate golely in
waters subject to its sovereignty or jurisdiction (i.e.,
its internal waters, territorial sea and exclusive economic
zone), provided that the engines are subject to alternative
NOx requirements established by the Administration. This
exemption could apply to U.S. flag ships operating, for
example, between Norfolk and Miami, but not between Miami
and The Bahamas or between San Francisco and Honolulu. The
United States has established alternative standards for
certain categories of marine diesel engines installed on
U.S.-flag vessels that are more stringent than the
Regulation 13 NOx limits. Those standards, which go into
effect between 2004 and 2007 depending on engine size, are
contained in 40 C.F.R. Part 94.

An Administration can also exempt engines on vessels under
its flag if they were constructed, or undergo a major con-
version, prior to the date of entry into force of Annex VI,
provided the ship is solely engaged in voyages to ports or
offshore terminals within the flag State. This exemption
could apply to U.S. flag ships operating, for example,
solely between Norfolk and Miami, between Miami and Puerto
Rico, or between San Francisco and Anchorage, but not



between Miami and The Bahamas. The Administration has not
yet determined whether it will exercise this exemption.

Chapter 6 of the NOx Technical Code sets forth procedures
for demonstrating compliance by pre-certificated engines
with NOx emission limits after they are installed on board
ships.

Regulation 13(3) (a) prohibits the operation of each marine
diesel engine to which Regulation 13 applies that is not
within the limits set out in that subparagraph.

Regulation 13(3) (b) allows the use of after-treatment
devices as an alternative NOx control measure, such as an
exhaust gas cleaning system approved by the Administration
in accordance with the NOx Technical Code, or any other
equivalent method approved by the Administration taking
into account guidelines to be developed by the IMO. These
guidelines have not yet been developed by the IMO. Any
such measure must reduce on-board NOx emission at least to
the limit specified in Regulation 13(3) (a).

Regulation 14, Sulfur Oxides (SOx)

General requirements. These provisions set a global cap
for the sulfur content of fuel oil used on-board ships at
4.5% m/m (i.e., 45,000 ppm). The worldwide average sulfur
content of residual fuel o0il is to be monitored pursuant to
guidelines to be developed by the IMO. Those guidelines
have been adopted by the IMO as resolution MEPC.82(43),
July 1, 1999.

Requirements within SOx Emission Control Areas (SECA).
Regulation 14 (3) designates the Baltic Sea as a SECA and
permits the designation of additional SECAs by the IMO in
accordance with the procedures set out in Appendix III to
Annex VI. The IMO has already approved the North East
Atlantic (North Sea) Area as a SECA for adoption when
Annex VI enters into force. The United States is contem-
plating asking the IMO to establish SECAs off certain U.S.
coasts.

Pursuant to Regulation 14(4), ships operating in SECAs must
use fuel that has a sulfur content not more than 1.5% m/m
(i.e., 15,000 ppm), or must use an exhaust gas cleaning
system that wmeets a standard of 6.0 g SOx/kW-hr, or some
other equivalent SOx emission control technology approved
by the Administration taking into account guidelines to be
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developed by the IMO. The IMO has not yet developed these
guidelines. The IMO Assembly has invited governments
located in geographic regions where SECAs have been desig-
nated to ensure the availability of low sulfur bunker fuel
0il within their jurisdiction and called on the oil and
shipping industries to facilitate the availability and use
of low sulfur bunker fuel oil (IMO Assembly resolution
A.926(22), November 29, 2001).

As described in Regulation 14 (4) (b), waste streams from
exhaust gas cleaning systems may not be discharged into
enclosed ports, harbors and estuaries unless it can be
thoroughly documented by the ship that such waste streams
have no adverse impact on the ecosystems of such marine
areas, based on criteria communicated by the authorities of
the port State to the IMO, which is to circulate the
criteria to all MARPOL Parties. Waste streams not
permitted to be discharged into the marine environment are
to be disposed of in reception facilities as provided in
Regulation 17.

Regulation 14 (5) provides that the sulfur content of all
fuel oil must be documented by the supplier as required by
Regulation 18 of Annex VI.

Regulation 14(6) specifies requirements for fuel changeover
if applicable.

As described in Regulation 14 (7), the fuel sulfur content
requirements in SECAs become applicable cne year after
entry into force of the Protocol of 1997 for SECAs desig-
nated prior to entry into force of the Protocol of 1997,
and one year after designation for SECAs designated
following entry into force of the Protocol of 1997.

Regulation 15, Volatile Organic Compounds

Volatile organic compounds (VOCs) are the aromatic vapors
given off by liguid hydrocarbons such as crude oil and
diesel fuel, which, unless they are captured while the
liquid is being transferred from one container to another,
will escape into the atmosphere. Annex VI does not require
emissions of VOCs to be regulated. However, .if emissions
of VOCs from tankers are to be regulated in ports or ter-
minals under the jurisdiction of a Party to the Protocol of
1997, the emissions are to be regulated in accordance with
the provisions of Regulation 15. "Tanker" is defined by
Regulation 1(12) as an oil tanker as defined in
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Regulation 1(4) of MARPOL Annex I or a chemical tanker as
defined in Regulation 1(1) of MARPOL Annex II.

A Party choosing to designate ports or terminals under its
jurisdiction at which it intends to regulate VOC emissions
is required to notify the IMO. The notification must
include information on the size of tankers to be con-
trolled, on cargoes requiring vapor emission control
systems, and the effective date of such control. The
notification is required to be submitted at least six
months before the effective date.

In doing so the Party is required to ensure that vapor
emission control systems approved by it, taking into
account the IMO safety standards (MSC/Circ.585, Standards
for vapor emission control systems), are provided in the
designated ports and terminals, and are operated safely and
in a manner so as to avoid undue delay to the ship. The
United States has national VOC design, installation and
operating standards for facilities transferring oil or
hazardous materials in bulk (33 C.F.R. Part 154, Subpart E,
Vapor Control Systems) which the Coast Guard advises are
consistent with Regulation 15. The United States also has
national emission standards for marine tank vessel
operations (40 C.F.R. Part 63, Subpart Y, §§ 63.560-
63.567) .

Pending entry into force of the Protocol of 1997, the IMO
has invited Member Governments to notify the IMO of those
ports and terminals under its jurisdiction at which VOC
emigsions are to be regulated, and the requirements to be
imposed on ships calling at these ports and terminals. The
IMO has undertaken to circulate this information through
MEPC circulars so that owners will have up-to-date informa-
tion on existing or planned vapor recovery systems
(MEPC/Circ.345, November 19, 1998, Notification to the
Organization on ports or terminals where volatile organic
compounds (VOCs) emissions are to be regulated). To date
no such list has been promulgated by the IMO.

Within the United States, some states and local jurisdic-
tions have required vapor recovery at certain ports and
terminals in order to comply with national ambient air
quality standards. Terminals in the United States where
vapor recovery is required must be in compliance with

33 C.F.R. Part 154, Subpart E, Vapor Control Systems. As
required by Annex VI, the United States will submit a
listing of where in the country vapor recovery is required.
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All tankers subject to vapor emission control in accordance
with Regulation 15(2) are required to be provided with a
vapor collection system approved by the Administration
taking into account the IMO safety standards, and are
required to use the system during the loading-of such
cargoes. Terminals that have installed vapor emigsion
control systems in accordance with Regulation 15 may accept
existing tankers that are not fitted with vapor collection
systems for three years after the effective date identified
in Regulation 15(2).

Regulation 15 also applies to gas carriers only when the
type of loading and containment systems allow safe
retention of non-methane VOCs on-board, or their safe
return ashore.

The United States has national VOC design, installation and
operating standards for tank vessels (but not gas carriers)
operating in the navigable waters of the United States

(46 C.F.R. Part 39, Vapor Control Systems) which the Coast

Guard advises are consistent with Regulation 15.

As noted above, within the United States, some states and
local jurisdictions have required vapor recovery for cer-
tain terminals within their jurisdiction in order to meet
national ambient air qguality standards. In general,
tankers without vapor recovery systems installed on board
are not permitted to operate at those terminals required to
control VOCs. Where vapor recovery is .installed at ter-
minals and on tankers, the recovery system must comply with
the Regulations in 33 C.F.R. Part 154, Subpart E, and

46 C.F.R. Part 39, respectively. -

Regulation 16, Shipboard Incineration

Regulation 16 provides that shipboard incineration shall be
allowed only in a shipboard incinerator (with certain
exceptions noted below). "Shipboard incineration" is
defined by Regulation 1(8) as the incineration of wastes or
other matter on-board a ship, if such wastes or other
matter were generated during the normal operation of that
ship. A "shipboard incinerator" is defined by

Regulation 1(9) as "a shipboard facility designed for the
primary purpose of incineration".

Regulation 16(1) requires that each incinerator installed
on-board a ship on or after January 1, 2000 meet the
reguirements contained in Appendix IV to Annex VI.
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Regulation 16 further requires each incinerator to be
approved by the Administration taking into account the IMO
standard specifications for shipboard incinerators,
resolution MEPC 76 (40), September 25, 1997, Standard
specification for shipboard incinerators, as amended by
resolution MEPC.93 (45), October 5, 2000. In the United
States, this requirement is implemented by 46 C.F.R.

§ 63.25-9.

Pursuant to Regulation 16(2) (b), the Administration may
exclude any incinerator installed on-board a ship before
the date of entry into force of the Protocol of 1997,
provided that the ship is solely engaged in voyages within
waters subject to the sovereignty or jurisdiction of the
flag State. '"Waters subject to the sovereignty or juris-
diction" refers to internal waters, the territorial sea and
the exclusive economic zone of the flag State. This exclu-
sion could apply to U.S. flag ships operating, for example,
between Norfolk and Miami, but not between Miami and The
Bahamas or between San Francisco and Honolulu. The United
States currently does not intend to exercise this option.

Regulation 16 (3) provides that nothing in that Regulation
affects the prohibitions in, or other requirements of, the
Convention on the Prevention of Marine Pollution by Dumping
of Wastes and Other Matter, 1972, 26 U.S.T. 2403, T.I.A.S.
No. 8165, 1046 U.N.T.S. 120, and the 1996 Protocol thereto
(which is not in force).

Regulation 16(4) requires shipboard incineration of the
following substances to be prohibited:

a. MARPOL Annex I, II and III cargo residues and
related contaminated packing materials;

b. polychlorinated biphenyls (PCBs);

c. garbage as defined in MARPOL Annex V containing
more than traces of heavy metals; and

d. refined petroleum products containing halogen
compounds .

Pursuant to Regulation 16(5), shipboard incineration of
sewage sludge and sludge oil generated during the normal
operation of a ship may take place in a shipboard
incinerator or in the main or auxiliary power plant or
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boilers. In those cases, however, incineration may not
take place inside ports, harbors or estuaries.

Regulation 16 (6) requires shipboard incineration of
polyvinyl chlorides (PVCs) to be prohibited except in
shipboard incinerators for which IMO Type Approval
Certificates have been issued.

Regulation 16(7) requires all ships with incinerators
subject to this Regulation to possess a manufacturer's
operating manual, which shall specify how to operate the
incinerator within the limits described in paragraph 2 of
Appendix IV to Annex VI.

Regulation 16(8) reguires personnel responsible for
operation of any incinerator to be trained and capable of
implementing the guidance provided in the manufacturer's
operating manual.

Regulation 16(9) requires monitoring of combustion flue gas
outlet temperature at all times and waste not to be fed
into a continuous-feed shipboard incinerator when the
temperature is below the minimum allowed temperature of
850°C. "Continuous feeding" is defined by Regulation 1(2)
as the process whereby waste is fed into a combustion
chamber without human assistance while the incinerator is
in normal operating conditions with the combustion chamber
operative temperature between 850°C and 1200°C. For batch-
loaded shipboard incinerators, the unit is required to be
designed so that the temperature in the combustion chamber
reaches 600°C within five minutes after start-up.

Regulation 16(10) provides that nothing in Regulation 16
precludes the development, installation and operation of
alternative design shipboard thermal waste treatment
devices that meet or exceed the requirements of this Regu-
lation. Examples of thermal waste treatment technologies
that could be considered for shipboard waste treatment
include electric furnace, plasma arc pyrolysis, wet
oxidation, hydrothermal oxidation, super critical water
oxidation and super critical CO2.

Regulation 17, Reception Facilities

Each Party to the Protocol of 1997 undertakes to ensure the
provision of facilities adequate to meet (a) the needs of
ships using its repair ports for the reception of ozone-
depleting substances and eguipment containing such
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substances when they are removed from ships, and (b) the
needs of ships using its ports, terminals or repair ports
for the reception of exhaust gas cleaning residues when
their discharge into the marine environment is not
permitted under Regulation 14. These facilities may not
cause undue delay to ships.

Currently there are no domestic requirements for reception
facilities to accept exhaust gas cleaning residues.
However, the Administration believes the domestic reception
facility infrastructure will be able to make the needed
adjustments to accommodate this waste stream without
causing undue delay to ships.

Parties also undertake to ensure the provision of
facilities adequate to meet the needs in ship breaking
facilities for the reception of ozone-depleting substances
and equipment containing such substances when they are
removed from ships. Removal and reception of ozone-
depleting substances in the United States are regulated by
40 C.F.R. Part 82.

Pursuant to Regulation 17(2), each Party is required to
notify the IMO for transmission to all IMO Members of all
cases where the facilities are unavailable or alleged to be
inadequate.

Regulation 18, Fuel 0il Quality

This Regulation contains the requirements for fuel oil for
combustion purposes delivered to and used on-board ships to
which Annex VI applies. Petroleum-based fuel oil is to be
free from inorganic acid. It may not include any added
substances or chemical wastes that (i) jeopardize safety;
(ii) are harmful to the ship; (iii) are harmful to
personnel; or (iv) result in additional air pollution.

In addition to these requirements, fuel oil derived from
other processes may not exceed the Regulation 14 sulfur
limits or cause an engine to exceed the Regulation 13 NOx
limits.

As described in Regulation 18(3) and (4), compliance is to
be ensured through bunker delivery notes which shall
contain the information specified in Appendix V to

Annex VI. These notes are required to be kept on-board
ships that are subject to the Regulations 5 and 6 survey
and certification provisions.
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As set forth in Regulation 18(5) through 18(8), each Party
is required to oversee certain aspects of the fuel delivery
process with regard to the provision of bunker delivery
notes. Each Party is also to take action against suppliers
that deliver fuel that does not comply with Regulation 18.
The IMO recently adopted guidelines for the sampling of
fuel o0il for determination of compliance with Annex VI
which were appended to MEPC resolution MEPC.96 (47),

March 8, 2002.

As described in Regulation 18(2), Regulation 18 does not
apply to coal in its solid form or to nuclear fuels.

Regulation 19, Requirements for Platforms and Drilling Rigs

This Regulation specifies that fixed and floating platforms
and drilling rigs are to comply with the requirements of
Annex VI. Consistent with MARPOL 1973 Article 2(3) (b) (ii),
emissions directly arising from the exploration, exploita-
tion and associated offshore processing of seabed minerals
are exempt. In addition, the requirements do not apply to
the use of hydrocarbons that are produced and subsequently
used on site as fuel when approved by the Administration.
Alr emissions from U.S. outer continental shelf sources are
currently regulated by 40 C.F.R. Part 55.

APPENDICES
Annex VI has five appendices.
Appendix I, Form of IAPP Certificate (Regulation 8)

Appendix I provides the form of the International Air
Pollution Prevention (IAPP) Certificate. The Certificate
records the fact that the named ship has been surveyed in
accordance with Regulation 5 of Annex VI, and that the on-
board equipment, systems, fittings, arrangements and
materials fully comply with the applicable reguirements of
Annex VI. The form also provides for endorsements for
annual and intermediate surveys, and a record of
construction and equipment.

Appendix II, Test Cycles and Weighting Factors
(Regulation 13)

Appendix II provides the test cycles and weighting factors
that should be applied for verification of compliance of
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marine diesel engines with the NOx emission limits in
accordance with Regulation 13 of Annex VI using the test
procedure and calculation methods specified in the NOx
Technical Code.

Appendix III, Criteria and Procedures for Designation of
SOx Emission Control Areas (Regulation 14)

Appendix III provides the criteria and procedures for
designation of SOx Emission Control Areas in accordance
with Regulation 14. An Administration must submit a
proposal to the IMO that demonstrates a need to prevent,
reduce and control SOx air pollution from ships. The
proposal is to include a description of the area, a
description of the land and sea areas at risk from SOx
emissions, an assessment of the contribution of ships to
SOx levels in these areas, relevant meteorological
information, the nature of ship traffic in the area, and a
description of land-based SOx emission control measures
taken by the proposing State or States. Proposals are to
be considered by the IMO and are to be designated by
amendment to Annex VI.

Appendix IV, Type Approval and Operating Limits for
Shipboard Incinerators (Regulation 16)

Appendix IV sets forth the type approval standards and
operating limits for shipboard incinerators in accordance
with Regulation 16.

Appendix V, Information to be Included in the Bunker
Delivery Note (Regulation 18(3))

Appendix V details the information to be included in the
bunker delivery note referred to in Regulation 18(3).



CONFEREMCE RESQLUTION 2

TECHNICAL CODE ON CONTROL OF EMISSION OF NITROGEN OXiDES
FROM MARINE DIESEL ENGINES

THE CONFERENCE,

RECALLING resolution A.719(17) adopted by the Assembly of the International Maritime
Organization, which indicates that the ohjective of prevention of air pollution from ships would best be
achieved by establishing a new anmex to the Intermational Convention for the Prevention of Pollution from
Ships, 1973, as modified by the Pretocol of 1978 relating thereto (MARPOL 73/78) to provide rules for
restriction and control of emission of harmful substances from ships into the atmosphere,

RECOGNIZING that the emission of nitrogen oxides from marine diesel engines installed on board
ships has zn adverse effect on the environment causing acidification, formation of ozone, nuirient
enrichment and contributes to adverse health effects globally,

BEING AWARE of the protocols and declarations to the 1979 Convention on Long-Range
Transboundary Air Pollution concerning, inter alia, the reduction of emission of nitrogen oxides or its
fransboundary fluxes,

HAVING ADOPTED the Protocol of 1997 to amend the International Convention for the
Prevention of Poltution from Ships, 1973, as modified by the Protocol of 1978 relating thereto (the 1997
Protocol),

NOTING regulation 13 of Ammex VI of MARPOL 73/78 which makes the Technical Code on
Control of Emission of Nitrogen Oxides from Marine Diesel Engine: I

y under that ion

HAVING CONSIDERED the recommendations made by the Mazine Environment Protection
Comunittee at its thirty-ninth session, ’

1. ADOPTS the Technical Code on Control of Emission of Nitrogen Oxides from Marine Diesel
Engines (NOx Technical Code), the text of which is set out at annex to the present resolution;

2. RESOLVES that the provisions of the NOx Technical Code shall enter info force, as mandatory
requirements, for all Parties to the 1997 Protocol on the same date as the entry imto force date of that
Protocol;

3. INVITES Parties to MARPOL 73/78 to implement the provisious of the NOx Technical Code in
accordance with the provisions of regulation 13 of Annex VI; and

4 URGES Parties to MARPOL 73/78 to bring the NOx Technical Code to the immediate artention
of shipowners, ship operators, ship builders, marine diesel engine manufaciurers and any other interested

groups.
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ANNEX

TECENICAL CODE
ON CONTROL OF EMISSION OF NITROGEN CXIDES
FROM

MARINE DIESEL ENGINES
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Forewsrd

On 26 September 1997, the Conference of Parties to the International Convention for the Prevention of
Pollution from Ships, 1973, as modified by the Protocol of 1978 relzting thersto (MARPOL 73/78),
adapted, by Conference resolution 2, the Technical Code on Control of Emission of Nitrogen Oxides from
Marine Diesel Engines. Under the provisions of Annex Vi - Regulations for the Prevention of Air Pollution
from Ships, of MARPOL 73/78. and subsequent 1o the eniry into force of Annex VI, ezch marine diesel
engine to whick regulation 13 of that annex applies. must comply with the provisions of this Code.

As general background information, the precursors to the formation of mitrogen oxides during the
combustion process are nitrogen and oxygen. Together these compounds comprise 99% of the engine
intake air. Oxygen will be consumed during the combustion process, with the amount of excess oxygen
available being a function of the air/fuel ratio which the engine is operating under. The aitrogen remaias
largely unreacted in the combustion process, however a small percentage will be oxidized to form various
oxides of aftrogen. The nitrogen oxides (NG,) which can be formed imcluds NO and NO,, while the
amounts are primarily a function of flame or combustion ternperature and, if present, the amount of organic
nitrogen available from the fuel. It is also a function of the time the nitrogen and the excess oxygen are
exposed 1o the high temperatures associated with the diesel engine’s combustion process. In other words,
the higher the combustion temperature (e.g., high peak pressure, high compression ratio; high rate of fuel
delivery, etc.), the greater the amount of NO, formation. A slow speed diess] engine, in general, tends to
have more N, formation than a high speed engine. NO, has an adverse effect on the environment causing
acidification, formation of czone, nutrient enrichmant and contributes to adverse health effects globally.

The purpose of this Code is to establish mandatory procedures for the testing, survey and certification of
marine diesel engines which will enable engine manufacturers, shipowners and Administrations to ensure
thai all applicable marine diesel engines comply with the relevant limiting emission values of NO, as
specified within regulation 13 of Annex VI to MARPOL 73/78. The difficulties of establishing with
precision, the actual weighted average NO, emission of marine diesel engines in service on vessels have
been recognised in formulating a simple, practical set of requirements in which the means to ensure
compliance with the allowable NO, emissions, are defined.

Administrations are encouraged to assess the emissions performance of propulsion and auxiliary diesel
engines on a test bed where accurate tests can be carried out under properly controlled conditions.
Establishing compliance with regulation 13 of Annex VI at this initial stage is an essential feature of this
Code. Subsequent testing on board the ship may inevitably be limited n scope and accuracy and its
purpose should be to infer or deduce the emission performance and to confirm that engines are installed,
operated and maintained in accordance with the manufactuxer's specifications and that any adjnstments or
modifications do not detract from the exnissions performance established by initial testing and certification
by the manufacturer.
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ABBREVIATIONS, SUBSCRIPTS AND SYMBOLS

Tables 1, 2, 3 and 4 below summarize the abbreviations, subscripts and symbols used throughout this
Code, including specifications for the analytical instruments in appendix 3, calibration requirements for
the analytic instruments contained in appendix 4 and the formulae for calculation of gas mass flow as
contained in chapter 5 and appendix 6 of this Code.

1

Table 1: symbols used to represent the chemical components of diesel engine gas
emissions addressed throughout this Code;

Table 2: abbreviations for the analysers used in the measurement of gas emissions from
diesel engnes, as specified in appendix 3 of this Code;

‘ Table 3: symbols and subscripts of terms and variables used in all formulae for the

calculation of exhaust gas mass flow for the test bed measurement methods, as
specified in chapter 5 of this Code; and

Table 4: subscripts and descriptions of terms and variables used in all formmiae for the

calculation of exhaust gas mass flow following the carbon balance method, as specified
in appendix 6 of this Code.

Table 1. Symbeols for the chemical components of diesel engine emissions

Symbaol Chemical Component Symbel Chemical Conp
C3Hy Propane NO Nitric Oxide
COo Carbon monoxide NG, Nitrogen Dioxide
CO, Carbon dioxide NG, Oxides of nitrogen.
HC Hydrocarbons 0y ) Oxygen
H,0 ‘Water

Table 2. Abbreviations for analysers in measurement of diesel engine gasecus

emissions (refer to appendix 3 of this Code)

Abbreviation Term Abbreviation Term
CFV Critical flow venturi EFID Heated flame jonization detector
CLD Chemiluminescent detector NDIR. Non-dispersive infrared analyser
EC8 Electrochemical sensor . PDP Positive displacerent pump
FID Flame ionization detector , PMD Paramagnetic detector
FTIR Fourier transform mfrared uvD Ultraviolet detector
analyser .
HCLD Heated chemiluminescent ZRDO Zirconiumdioxide sensor
detector
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2ble 3. Symbols and subseripts for terms and variabies use
5 of this Code)

bed measurement methods (vafer to chapt

Symbol Tem Dimension

Ar Cross sectional area of the exhaust pipe .o

Cl Carbon 1 equivaient hydrocarbon -

conc Concentration Ppm of
Voi%

conc, Background correcied concentraton Dom or
Vol%

EAF Excess Air Factor (kg dxy air per kg fuel) karkg V

EAFp., Excess Air Factor (kg drv air per kg fuel) at reference conditions ke/kg 1

f, Laboratory atmospheric factor (applicable only 10 an engine family) -

Ficp Fuel specific factor for the carbon balance calculation -

Fp Fuel specific factor for exhaust flow calculation on dry basis -

Fry Fuel specific factor used for the calcuiations of wet concentrations from -

dry concentrations

Frw Fuel specific factor for exhavst flow calculation on wet basis N

Carw Intake air mass flow rate on wet basis kg/h

Carp Intake air mass flow rate on dry basis ' kgh

Cpxgw | Exhaust gas mass flow rate on wet basis kg/h

Grrgr. Fue} mass flow rate kg/h

GAS, Average weighted NG, emission value - - g/kWh

Hpgr Reference value of absolute humidity (10.71 g/kg; for caleulation of o/ke

NO, and particulate hurnidity correction factors)

K, Absolute humidity of the intake air ’ kg

HTCRAT | Hydrogen-to-Carbon ratio mol/mol

i Subscript denoting an individual mode -

Kypps | Humidity correction factor for NO, for diesel engines . -

Ry Dry to'wet correction factor for intake air -
Ky Dry to wet correction factor for the raw exhaust gas ' N
" Percent torque related to the maximum torque for the test engine speed Y%

mass " | Emissions mass flow rate %:




Symbei Term ; Dimension

P Saturation vapour pressure of the engine intake air (in 15C 3046-1, 1 kPa
1993: p,, = PSY, test ambient vapour pressure)

ﬁ Ps Total barometric pressure (in ISO 3046-1, 1995: p, = PX, site ambient kPa
total pressure; p, = PY. test ambient total pressure)

Py Dry Armospheric pressure kPa

P Power, brake uncorrected kW

Patix Declared total power absorbed by auxiliaries fitted for the test only, but kW
not requirsd on board the ship

Pu Maximum measured or declared power at the test engine speed under kw
test conditions

T Ratio of cross sectional areas of isokinetic probe and exhaust pipe -

R, Relative humidity of the intake air %

Ry FID response factor -

Ray FID response factor for methanol -

s Dynamorneter setting kw

T, Absoluie temperature of the intake air K

Tpd Absolute dewpoint temperature K

Tse Temperature of the intercooled air K

Tt Reference temperature {of combustion air: 298 K} K

Tgorer Intercooled air reference temperature X

VarD Intake air volume flow rate on dry basis mhh

Varw Trtake air volume flow rate on wet basis mh

Vexsp Exhaust gas volume flow rate on dry basis m’h

VexHw Exhaust gas volume flow rate on wet basis m/h

Wy

Weighting factor




Tabie 4. Symbels and descriptiens of terms and variables used in the farmulae ¥
carbon balance measurament method {refer to appeadix 5 of this Code)
Svmboi Degerintion Dimension Remark
ALF 1 conrent of fuel % m/m
AWC Atomic weight of C
AWH Atomic weight of
AWN Atomic weight of N
AWO Atomic weight of O
AWS Atomic weight of §
BET C content of fuel % m/m
CO2D Concentration of CO, % ViV in dry exhaust
CO2W | Concentration of CO, % VIV (wet) |in wet exhaust
COD Concentration of CO ppm in dry exhaust
CowW Concentration of CO ppm in wet exhaust
CW Soot mg/m’ in wet exhaust
DEL N content of fuel % m/m
EAFCDO | Bucess-air-factor based on the complete kg/kg
combustion and the CO,~concentration, Iy oq,
EAFEXH | Excess-air-factor based on the exhaust gas kg/kg
concentration of carbon containing components, ly
EPS O content of fuel Y% m/m
ETA Nitrogen content of wet combustion air Y% m/m
EXHCPN | Exhaust gas ratio of components with carbon, ¢ VIV
EXHDE | Density of wet exhaust keg/m®
NS
FFCB Fuel specific factor for the carbon balance
caicuiation
FFD Fuel specific factor for exhaust dry basis
flow caiculation on dry basis
FFH Fuel specific factor used for calculation of wet
concentration from dry concentration
FFW Fuel specific factor for wet basis
exhaust flow calculation on wet basis
GAIRD | Combustion air mass flow kg/h dry combustion air
GAIRW [ Combustion air mass flow = ke wet combustion air
GAM S content of fuel % m/m
GCO Emission of CO g/h
GCO2 Emission of CO, o/h
GEXHD | Exhaust mass flow ko/h dry exhaust
gexhw Exhaust mass flew, calculated by the carbon kg/h
balance method, Gy
GEXHW | Exhaust mass flow kg/h . wet exhaust
GFUEL | Fuel raass flow kg/h
GHC Emission of HC gh Lydrocarbons
GH20 Emission of H,.O g/h
GN2 Emission of N, gh
GNO Emission of NO gh
GNO2 Emission of NO, g/h
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Svmbel Descrintion Dimension Remark

GO2 Emission of O, ok
GSO2 Emwmission of SC, gh
HCD Hydrocarbons ppm C1 in dry exhaust
HCW Hydrocarbons ppm C1 in wet exhaust
HTCRAT | Bvdrogen-to-Carbon ratic of the fuel. a mol /ol
MV, Molecular volumne of ... 1/mol individual gas
MW... Mbleculer weight of ... g/mole individual gas
NO2W _ | Concentration of NO, ppm in wet exhaust
NCW Concentration of NO ppIm in wet exhaust
NUE Water content of combustion air Yo m/m. ¥
02D Concentration of G, % VIV in dry exhaust
Q2w Concentration of O, % V/V {wet) |in wet exhaust
STOIAR | Stoichiometric air demand for the combustion of 1 | kg /kg

kg fuel
TAU Oxygen content of wet combustion air % m/m wet air
TAUIL Oxygen content of wet combustion air that is Y%mm wet air

emitted
TAU2 Oxygen content of wet combustion air that is % m/tm wet air

combusied
YCO Volume flow of CO m’/h (exhaust content)
YVCO2 Volume flow of CO, m/h (exhaust content)
VH20 Volume flow of H.O m’/h (exhaust content)
VHC Volume flow of HC m/h (exhaust content)
VN2 Volume flow of N, m’/h (exhaust content}
VNO Volome flow of NG m/h {exhaust content)
VNO2 Volume flow of NO, m/h (exhauyst content)
Vo2 Volume flow of G, m>/h (exhaust content)
V802 Volume flow of §O» m’h exhaust content)

Naotes: - For STANDARD 1’ or STANDARD Litre, the dimensions std. m® and std. 1 are
used. The STANDARD m’ of a gas is related t0 273:15 K and 101.3 kPa
Water gas equilibrium constant =3.5



TECHNICAL CODE ON CONTROL OF EMISSION OF NiTROGEN OXTDES FROM
MARINE DIESFL ZNGINES

Chapter 1 - GENERATL
1.1 PURPOSE

The purpose of this Technical Code on Control of Emission of Nitrogen Gxides from Marine Diesel
Engines, hereunder referred to as the Code, is to specify the requirements for the testing, survey and
certification of marine diesel engines io ensure they comply with the nitrogen oxides (NG, emission limits
of regulation: 13 of Armex VI of MARPCL 73/78.

1.2 APPLICATION

1.2.1  This Code applies to all diesel engines with a power output of more than 130 kW which are
istalled, or are designed and intended for installation, on board any ship subject to Anmex VI, with the
exception of those engines described in paragraph 1(b) of regulation 13. Regarding the requirements for
survey and certification under regulation 5 of Annex VI, this Code addresses only those requirements
applicable to an engine’s compliance with the NO,, emission limits.

1.2.2  For the purpose of the application of this Code, Administrations are entifled to delegate all fumctions
required of an Administration by this Code to an organization authorized to act on behalf of the
Aduninistration. In every case, the Administration. assumes #ull responsibility for the survey and certificate.

1.2.3  For the purpose of this Code, an engine shall be considered to be opexated in compliance with the
NO, Iimits of regulation 13 of Annex VI if it can be demonstrated that the weighted NO, emissions from
the engine are within those limits at the initial certification, intermediate surveys and such other surveys
as are required

1.3 DEFINITIONS

1.3.1  Nurogen Oxide (NO,) Emissions means the total emission of nitrogen oxides, calculated as the total
weighted emission of NO, and determined using the relevant test cycles and measurement methods a3
specified in this Code. )

1.3.2  Substantial modification of a marine diesel engine means:

1 For engines installed on ships consiructed on or after 1 January. 2000, substantiol
modificarion means any modification to an engine that could potentiaily cause the engine
to exceed the emission standards set out in regulation 13 of Annex VI. Routine replacement
of engine components by parts specified in the Technical File that do not alter emission
characteristics shall not be considered a “substantial modification” regardless of whether
one part or many parts are replaced. :

For engines installed on ships constructed before 1 January 2000, substantial modification
means any modification made to an engine which increases iis existing emission
characteristics established by the simplified measurement method as described in 6.3 in
excess of the allowances set out in 6.3.11. These changes include, but are not limited to,
changes in its operations or in its technical parameters (e.g., changing camshafts, fuei
injection systems, air systems, cornbustion chamber configuration, or timing calibration of
‘the engine). .

i
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1.3.3 Components are those interchangesbie parts which influencs the NO, emissions performance,
idennified by their design/par:s number.

1.3.4  Seming means adjustment of an adjustable feature influencing the NC, smissions parformancs of
an engine.

1.3.5  Operaiing values are engine data, like cvlinder peak pressure, exhaust gas temperature, etc., from
the engine log which are relaied to the NG, emission performance. These data are load-dependent.

1.3.6  The EIAPP Certificate is the Engine Infernational Air Pollution Prevention Certificate which relates
10 NG, emissions. ' ’
1.3.7 'The IAPP Certificare is the International Air Pollution Prevention Cenificate.

1.3.8 Adminisiration has the same meaning as Article 2, sub-paragraph (5) of MARPOL 73/78.

13.9  On-board NOx verification procedures mean a procedure, which may include an equipment
requirement, o be used vn board at initial certification survey or at the pedodical and mtexmediate surveys,
s required, to verify compliance with any of the requirements of this Code, as specified by the engine
manufacturer and approved by the Administration.

1.3.10 Marine diesel engine meaus any reciprocating internal combustion engine operating on liquid or
dual fuel, to which regulations 5, 6 and 13 of Annex VI apply, including booster/compound systems if
applied. .

1.3.11 Rated power means the maximum continwous rated power output as specified on the nameplate
and in the Technical File of the marine diesel engine to which regulation 13 of Annex VI and the NG,
Technical Code apply. .

13.12 Rated speed is the crankshaft revolutions per minute at which the rated power occurs as specified
on the nameplate and in the Technical File of the marine diesel engine.

1.3.13 Brake power is the observed power measured at the crankshaft or its equivalent, the engine being
equipped only with the standerd auxiliaries necessary for its operation on the test bed. l

1.3.14 On-board conditions mean that an engine is:

i installed on board and coupled with the actual equipmenf which is driven by the engine;’
and

2 under operation to perform the purpose of the equipment.

1.3.15 A technical file is a record containing all details of parameters, including componenis and settings
of an engine, which miay influence the NO, emission of the engine, in accordance with 2.4 of this Code.

1.3.16 A record book of engine parameters is the document for recording all parameter changes,
including components and engine settings, which may influence NO,, emission of the engine.
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Chagter 2 - SURVEYS AND CERTIFICATION

2.1 GENERA

21.1 Each marine diesel engine specified in 1.2, except as otherwise permitied by this Code, shail be
subject to the following surveys:

1

A pre-certification survey which shall be such as to ensure that the engine, as designed and
equipped, complies with the NO, emission limits contained in regulation 13 of Annex VI
1f this survey confirms compliance, the Adminisiration shail issue an Engine International
Air Pollution Prevention (EIAYP) Certificate.

An inifial cerfification survey which shall be conducied on board a ship after the engine is
installed but before it is placed in service. This survey shall be such as 1o ersure that the
engine, as istalled on board the ship, including any modifications and/or adjustments since
the pre-certification, if applicable, complies with the NO, emission limits comtained in
regulation 13 of Annex VI This survey, as part of the ship’s initial survey, may lead to
either the issuance of a ship’s initial International Air Pollution Prevention (IAPP)
Certificate or an amendment of a ship’s valid IAPP Certificate reflecting the installation of
anew engine.

Periodical and intermediate surveys, which shall be conducted as part of a ship’s surveys
required by regulation 5 of Annex VI, to ensure the engine continues to fully comply with
the provisions of this Code.

An imitial engine’s certification survey which shall be conducted on board a ship every time
a substantial modification is made to an engine to ensure that the modified engine complies
with the NO, emission limits contained in regutation 13 of Annex VI

212 To comply with the survey and certification requirements described in 2.1.1, there are five
alternative methods included in this Code from which the engine manufactarer, ship builder or ship-owner,
as applicable, can choose to measure, calculate or test an engine for its NO, emissions, as follows:

1

2

test bed testing for the pre-certification survey in accordance with chapter 5;

on-board testing for an engine not pre-certificated for a combined pre-certification and
initial sertification survey in accordance with the full test bed requirements of chapter 5;

on-board engine parameter check method for corifixmation of compliance &t initial,
periodical and intermediate surveys for pre-ceriified engines or engines that have
undergone modifications or adjusunems to the designated components and ad]usmble
features since they were last surveyed, in accordance with 6.2;

on-board simplified measurement method for confirmation of compliance at periodical and
intermediate surveys or confirmation of pre-certified engmss for initial certification surveys,
in accordance with 6.3 when required; or

on-board direct measurement and monitoring for confirmation of compliance at periodical
and intermediate surveys only, in accordance with 2.3.4, 2.3.5. 2.3.7, 2.3.8, 2.3.11, 244
and 5.5,
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2.2 PROCEDURES FOR PRE- TIFICATION OF AN ENGINE
221 Prior to installation on board, every marine diesel engine, =\c=pt as allowed by 2.2.2 and 2.2.4,
shall:

g be adjusted to meet the applicable NO, emission limits,

2 have its NO; emissions measured on a test bed in accordance with the procedures specified

in chapter 5 of this Code, and
3 be pre-certified by the Admiristration, as documented by issuance of an ETAPP Certificate.

222 For the pre-certification of serially manufactured engines, depending on the approval of the
Administration, the engine family or the engine group concept may be applied (ses chapter 4). In such a
case, the testing specified in 2.2.1.2 is required only for the parent engine(s) of an engine group or engine
family.

2.2.3  The method of obtaining pre-certification for an engine is for the Administration to:
1 certify a test of the engine on a test bed;

2 verify that all engines tested, including, if applicable, those to be delivered within an engine
family or group, meet the NO, limits; and

3 if applicable, verify that the selected parent engine(s) is representative of an engme family
or engine group.

2.2.4  There are engines which, due to their size, construction and delivery schedule, cannot be pre-
certified on a test bed. In such cases, the engine manufacturer, shipowner or ship builder shall make
application to the Administration requesting an on-board test {see 2.1.2.2). The applicant must demonstrate
1o the Administration that the on-board test fully mees all of the requirements of a test bed procedure as
specified in chapter 5 of this Code. Such a survey may be accepted for one engine or for an engine group
represented by the parent engine only, but it shall not be accepted for an engine family certification. In no
case shall an allowance be granted for possible deviations of measurements if an initial survey is carried -
out on board a ship without any valid pre-certification test.

225 If the pre-certification test results show that an engine fails to meet the NO, emission limits as
required by regulation 13 of Annex VI, a NO, reducing device may be nstalled. This device, when
instailed on the engine, must be recognized as an essential component of the engine and its presence will
be recorded in the engine’s Technical File. To receive an EIAPP Certificate for this assembly, the engine,
including the reducing device, as installed, must be re-tested to show compliance with the NOy.ernission
limits. However, in this case, the assemnbly may be re-tested in accordance with ihe simplified measurement
method addressed in 6.3. The NO, reducing device shall be included on the EIAPP Certificate together
with all other records requested by the Adminisiration. The engine’s Technical File shall also contain on-
board NO, verification procedures for the device to ensure it is operating correctly.

2.2.6  For pre~certification of engines within an engine family or engine group, an EIAPP Certificate shall
be issued in accordance with procedures established by the Administration to the parent engine(s) and to
every member engine produced under this certification to accompany the engines throughout their life
whilst installed on ships under the authority of that Administration.

2.2.7.1 ‘When an engine is manufactured outside the couniry of the Administration of the ship on which
it will be installed, the Administration of the ship may request the Administration of the country in which



the engine is manufachired to survey the engme. Upon safisfaction that the requiremenis of regrlation 13
of Annex V1 are cormplied with pursuant to this NO, Technical Code, the Administration of the country in
which the engine is manufactared shall issue or authorize the issuance of the EIAPP Certificate.

2272 A copy of the certificate(s) and a copy of the survey report shall be transmitted as soon as possible
to the requesting Administration.

2.2.73 A cerificate so issued shell contain a statement to the effect that it has been issued at the request
of the Administration.

2.2.8 Aflow chart providing guidance for compliance with the requirements of a pre-cerfification survey
for marine diesel sngines intended for installation on board of ships is provided in figure 1 of appendix 2
of this Code.

2.29 A model form of an EIAPP Certificate is attached as appendix 1 to this Code.
2.3  PROCEDURES FOR CERTIFICATION OF AN ENGINE

2.3.1 For those engines which have not been adjusted or modified relative to the original specification
of the manufacturer, the provision of a valid ETAPP Certificate should suffice to demonstrate compliance
with the applicable NO, limits.

2.3.2 . Afier installation on board, it shall be determined to what extent an engine has been subjected to
further adjustments and/or modifications which could affect the NO, smission. Therefore, the engine, after
installation on board, but prior o issuance of the [APP Certificate, shall be inspected for modifications and
be approved using the on-board NO, verification procedures and one of the methods described in 2.1.2.

2.33 ‘There are engines which, after pre-certification, need final -adjustment or modification for
performance optimization. In such a case, the engine group concept could be used to ensure that the engine
siill complies with the Hmits.

2.3.4 The shipowner shall have the option of direct nent of NO, emissions during engine
operation. Such data may ke the form of spot checks logged with other engine operating data on a regular
basis and ovsr the full range of engine operation or may réesult from continuous monitoring and data
storage. Data must be current (taken withini the last 30 days) and must have been acquired using the test
procedures cited in this NO, Technical Code. These monitoring records shall be kept on board for three
months for verification purposes by the Parties to the Protocol of 1997, Data shall also be corrected for
ambient conditions and fuel specification, and measuring equipment must be checked for correct calibration
and operation, in accordance with the procedures specified by the measurement equipment mamfacturer
in the engine’s Technical File. Where exhaust gas after-treatment devices are fitted which influence the
NO, emissions, the measuring point(s) must be located downstream: of such devices.

235 To demonstrate compliance by the direct meusurement method, sufficient data shal be collected
to calculate the weighted average NO, emissions in accordance with this Code.

2.3.6 Fvery marine diesel engine installed on board a ship shall be provided with a Technical File. The
Technical File shall be prepared by the engine manufacturer and approved by the Administration, and
required to accompany an engine throughout its life on board ships. The Technical File shall contain
information as specified in 2.4.1.

2.3.7 Where an after-trearment device is instailed and needed to comply with the NG, limits, one of the
options providing a ready means for verifying compliance with regulation 13 of Annex V1is direct NO,
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However, depending on the technical possibilities
e ‘Administration, other relevant parameters could be

mgeasurament and monito; 1 accordance with 2.
of the device used, suvject to the approval of
monitored.

2.3.8 Where, for the purpose of achieving NO, compliance, an additional substance is introduced. such
as ammonia, urea, sisam, water, fuel additives, eic, 2 means of monitoring the consumption of such
substance shall be provided. The Technical File shall provide sufficient information to allow a ready means
of demonstrating that the consumption of such additional substances is consistent with achieving
compliance with the applicable NO, limit.

2.3.% ¥ any adjustments or modifications are made to ey engine after its pre-certification, a full record
of such adjustments or modifications shall be recorded in the engine’s record ook of engine parameters.

2.3.10 I all of the engines installed on board are verified to remain within the parameters, components,
and adjustable features recorded in the Technical File, the engines should be accepted as performing within
the NO, limits specified in regulation 13 of Annex VI In this case, with respect to this Code, an JAPP
Certificate should then be issued to the ship.

2.3.11 If any adjustment or modification is made which is outside the approved limits documented in the
Technical File, the IAPP Certificate may be issued only if the overall NO, emission performance is verified
to be within the required limits by: a direct on-board NG, monitoring, as approved by the Administration;
a simplified on-board NO, measwement; os, reference o the test bed testing for the relevant engine group
approval showing that the adjusiments or modifications do not exceed the NG, emissions limis.

2.3.12 The Administration may, at its own discretion, abbreviate or reduce all parts of the survey on board,
in accordance with this Code, to an engine which has been issued an EIAPP Certificate. However, the
entire survey on board raust be completed for at Jeast one cylinder and/or one engine in an engine family
o engine group, or spare parr, if applicable, and the abbreviation may be made only if all the other cylinders
and/ox engines or spare parts are expected to perform in the same manner as the surveyed engine and/or
cylinder or spare part. '

2.3.13 Flow charis providing guidance for compliance with the requirements of an initial, peniodical and
intermediate sarveys for certification of marine diesel engines instafled on board of ships are provided in
figures 2 and 3 of appendix 2 of this Code.

24 TECHNICAL FILE AND ON-BOARD NO, VERIFICATION PROCEDURES

2.41 To enable an Administration to perform the engine surveys described in 2.1, the Technical File
required by 2.3.6 shall, at a minimum, contain the following information:

1 identification of those components, settings and operating values of the engine which
influence its NO, emissions; .

2 identification of the full range of allowable adjustments or alternatives for the components
of the engine; .

W

full record of the relevant engine’s performance, including the engine’s rated speed and
rated power;

4 a system of on-board NO, verification procedures to verify compliance with the NOx
emission limits during on-board verification surveys in accordance with chapter 6;
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a copy of the test repart required in 5.10;

if applicable, the designation and vestrictions for an engine which is a member of an sngine
group or engine family;

specifications of those spare parts/components which, when used in the engine, accarding
to those specifications, will resultin continued compliance of the engine with the NCx
emission limits; and

the EIAPP Certificate, as applicable.

2.4.2 To ensu