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INTRODUCTION

In the wake of the 1982 UN Law of the Sea Convention (LOSC),1 the 
International Maritime Organization (IMO) and its complex array of 
rules and standards governing international shipping are certainly central 
to marine environmental protection in all ocean regions including the 
Arctic. Article 211(1) of LOSC requires states to work through the IMO 
to establish international rules and standards to prevent, reduce and 
control vessel-source pollution and to promote the adoption of routeing 
systems designed to minimize accidents which might cause pollution of 
the marine environment. Article 211(2) requires all flag states to adopt 
laws and regulations for the prevention and control of pollution from 
vessels flying their flag with such laws and regulations having at least 
the same effect as that of generally accepted international rules and 
standards. Article 94(4)(c) obligates all flag states to ensure their mas-
ters, officers and crews observe all applicable international regulations 
relating to the safety of life at sea and the prevention and control of 
marine pollution. Article 211(5) allows coastal states to adopt ves-
sel-source pollution laws and regulations applicable to foreign ships in 
exclusive economic zones (EEZs), but those laws and regulations must 
conform to generally accepted international rules and standards.2 For 
straits used for international navigation, LOSC provides all vessels the 
right to transit passage3 and a coastal state’s pollution control powers 
are limited to giving effect to applicable international regulations.4

However, the role of the IMO and the applicability of its international 
shipping standards may be limited in some waters of the Arctic in two ways. 
First, Article 234 provides coastal states with special legislative and enforce-
ment powers to control marine pollution from vessels where waters are 
ice-covered for most of the year.5 An example of an Arctic coastal state ex-
ercising such powers is Canada, which has unilaterally imposed zero dis-
charge standards for oil6 and garbage7 from ships and in 2010 imposed, with-
out seeking IMO approval, mandatory reporting for some vessels before en-
tering the Northern Canada Vessel Traffic Services Zone covering all of 
Canada’s Arctic waters (Figure 3.1).8
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Figure 3.1. Map of the NORDREG Zone 

The Russian Federation has also imposed special restrictions on ship-
ping through the Northern Sea Route, for example, tankers are not al-
lowed to discharge oily ballast water and deposits of garbage from ships 
are prohibited.9 Denmark in its Strategy for the Arctic 2011-2020, issued 
in August 2011, gives notice that it may also consider the adoption of 
unilateral measures relying on Article 234 of LOSC.10

Many questions of interpretation surround Article 234.11 Those questions 
include, among others: What constitutes ice-covered waters for most of the 
year? What is the significance of giving special coastal state powers only in 
the exclusive economic zone?12 How far may navigational reporting and safe-
ty requirements be imposed by an Arctic coastal state without IMO appro-
val? Canada’s unilateral imposition of mandatory reporting through 
NORDREG for ships entering Canadian Arctic waters raised considerable 
expressions of concern by other states on various grounds including the fail-
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ure to work through the IMO Sub-Committee on Safety of Navigation in 
seeking formal approval.13 Canada helped to “calm the waters” by sub-
sequently clarifying in an explanatory document that it was relying on Article 
234 for its unilateral measures14 and Canada requested that the IMO 
bring the NORDREG system to the attention of Member Governments 
through an information circular which did occur.15

A further issue raised by Article 234 is whether the special legislative 
and enforcement powers bestowed on coastal states also apply to straits 
used for international navigation.16 Since Article 233 of LOSC, which 
sets out various safeguards for straits used for international navigation,17 
does not specifically exempt straits from the application of Article 234, 
there is a strong argument for the extension of special coastal state 
powers to international straits meeting the various requirements of 
Article 234 including the required ice coverage.18

A second manner in which IMO and its standards may be limited is 
through the exercise of general coastal state jurisdictional rights over in-
ternal waters and the territorial sea. Having complete sovereignty in in-
ternal waters, such as ports, a coastal state may impose its own special 
discharge conditions on foreign vessels and might even seek to require 
specific equipment and crewing requirements. In the 12 nautical mile 
(nm) territorial sea, a coastal state may also prescribe and enforce its 
own discharge standards19 but a coastal state is not allowed to apply its 
design, construction, manning or equipment standards to foreign ships 
unless giving effect to generally accepted international rules or 
standards.20

What constitutes internal waters in the Arctic continues to be an 
area of considerable controversy.21 For example, Canada has enclosed its 
Arctic Archipelago with straight baselines and considers the enclosed wa-
ters of the Northwest Passage to be internal.22 The United States con-
tinues to argue that the Northwest Passage is an international strait 
where the right of transit passage applies.23 The controversy is partly fu-
eled24 by the uncertainty in international law as to what is exactly re-
quired in the way of shipping use, for example, the number of foreign 
ships transiting, their total tonnage and the diversity of flags 
represented.25

This chapter provides an overview of the IMO’s role in Arctic ma-
rine environmental protection through a two-part “cruise”. Part 1 re-
views the tangled array of IMO conventions and guidelines relevant to 
Arctic shipping. Part 2 highlights the sea of challenges confronting the 
future governance of Arctic shipping. Those challenges include: complet-
ing negotiations for a legally-binding Polar Shipping Code; deciding 
whether to ban the use or carriage of heavy fuel oil in the Arctic; ad-
dressing black carbon and greenhouse emissions from ships; identifying 
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and taking protective measures for ecologically and culturally significant 
Arctic waters; dealing with noise from commercial shipping; and ensur-
ing full ratification of key IMO conventions.

Since the focus of this chapter is on the IMO and Arctic marine en-
vironmental protection, a number of closely related topics and their rele-
vant conventions are not specifically addressed. Those topics include: 
maritime safety,26 maritime labour,27 training standards28 and liability and 
compensation for vessel-source pollution.29

TANGLED CURRENTS

A complex array of IMO agreements and guidelines are relevant to 
Arctic marine environmental protection. Law and policy currents fall in-
to three categories: IMO marine environmental conventions, IMO gen-
eral shipping guidelines and IMO Arctic-specific guidelines.

IMO marine environmental conventions

Besides two agreements encouraging bilateral and regional cooperation 
in responding to oil and hazardous substances pollution incidents,30 
four IMO conventions (with two having protocols) are central to marine 
environmental protection. Those conventions are: the International 
Convention for the Prevention of Pollution from Ships, 1973 as modified 
by the Protocol of 1978 (MARPOL 73/78),31 the International Convention 
on the Control of Harmful Anti-Fouling Systems on Ships,32 the 
International Convention for the Control and Management of Ships’ Ballast 
Water and Sediments33 and the Convention on the Prevention of Marine 
Pollution by Dumping of Wastes and other Matter34 and its 1996 
Protocol.35

MARPOL 73/78. Probably best known for establishing special con-
struction provisions for oil tankers, such as double hull requirements,36 
MARPOL also sets out international standards for pollutant discharges 
from ships through six annexes. Annex I includes detailed regulations to 
prevent and control vessel-source oil pollution and sets discharge limits 
for oily ballast and bilge water. Regulation 15 of Annex I establishes a 
15 ppm discharge limitation on oily bilge water from oil tankers as well 
as other ships. Regulation 34 of Annex I limits the discharge of oily 
ballast water from oil tankers to a rate of 30 litres per nautical mile 
while a tanker is en route and over 50 nautical miles from the nearest 
land. Special areas may be established through the IMO where stricter 
oil discharge standards may apply, such as for the Antarctic, where oily 
discharges are prohibited from any ship.37
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MARPOL’s Annex II, besides setting design, construction and equip-
ment requirements for ships certified to carry noxious liquid substances 
(NLS) in bulk,38 seeks to limit discharges of noxious liquid substance 
residues, particularly from deballasting operations or tank washings. 
Regulation 6 of Annex II provides for dividing NLS into four categories 
for control purposes: Category X―substances presenting a major hazard 
to either marine resources or human health; Category Y―substances 
presenting a hazard to marine resources or human health; and Category 
Z―substances presenting a minor hazard to marine resources or human 
health. The fourth category, Other Substances, contains substances not 
considered harmful that are not subject to any requirements of the 
Annex. The International Bulk Chemical Code in its chapter 17 lists 
hundreds of chemicals with their categorized hazard (X, Y or Z) while 
its chapter 18 lists chemicals not posing a hazard.

Regulation 13 of MARPOL Annex II sets out detailed discharge 
controls for the three categories of hazardous NLS. For example, dis-
charges into the sea generally may not occur unless: the ship is proceed-
ing on route at a speed of at least 7 knots; the discharge is below the 
waterline; and the discharge is made at a distance of not less than 12 
nm from the nearest land in a water depth of not less than 25 metres.39 
For category X substances (the most hazardous), a stringent tank pre-
wash requirement at a reception facility applies before a very diluted 
residue may be discharged in accord with the above requirements.40 A 
prewash requirement is not normally required for residues in category Y 
and Z. The Antarctic is designated a special area where no NLS dis-
charges are allowed.41

Annex III of MARPOL includes regulations for the prevention of 
pollution by harmful substances carried by sea in packaged form.42 
Packages are to be adequate to minimize the hazard to the marine envi-
ronment43 and labels on packages containing harmful substances must be 
able to survive at least three months’ immersion in the sea.44 Harmful 
substances are required to be properly stowed and secured to minimize 
hazards to the marine environment45 and jettisoning of packages contain-
ing harmful substances is generally prohibited.46

MARPOL Annex IV contains regulations to control the pollution of 
sewage from ships. Ships of 400 gross tonnage and above and ships car-
rying more than 15 persons, when engaged in international voyages, are 
required to be equipped with sewage systems, either a sewage treatment 
plant, a sewage comminuting and disinfecting system or a holding tank.47 
Comminuted and disinfected sewage may be discharged at a distance of 
more than 3 nm from the nearest land, while untreated sewage in a 
holding tank may be discharged more than 12 nm from the nearest land 
if the ship is proceeding at not less than 4 knots and the discharge is 



The IMO and Arctic marine environmental protection104

not instantaneous but at a moderate rate.48

Amendments to Annex IV, adopted by the IMO Marine 
Environment Protection Committee (MEPC) in July 2011,49 promise to 
further tighten sewage discharge standards, particularly from passenger 
ships. The amendments designate the Baltic Sea as a special area and 
allow for additional special areas to be designated where special sewage 
treatment and discharge requirements will apply.50 Discharge of sewage 
will be prohibited in special areas except when a sewage treatment plant 
has been installed meeting standards to be developed by the IMO.51

MARPOL Annex V regulates garbage discharges from ships. While 
prohibiting the disposal of plastics into the sea,52 various garbage dis-
posals are allowed from the normal operations of a ship dependent on 
the distance from land. For example, disposal of food wastes and other 
garbage, such as rags, bottles and metals, is allowed if 12 nm or more 
from the nearest land.53 In special areas, which include the Antarctic,54 
garbage disposals are prohibited except for food wastes.55

Amendments to Annex V, adopted by the MEPC in July 2011, will 
substantially curb future garbage discharges.56 A much more preventative 
approach to garbage discharges is adopted with a general prohibition on 
garbage discharges into the sea57 with limited exceptions spelled out in 
the regulations. Outside special areas, allowable discharges while the ship 
is en route include: comminuted or ground food wastes not less than 3 
nm from the nearest land;58 untreated food wastes if 12 nm or more 
from the nearest land;59 cargo residues not recoverable using commonly 
available methods for unloading (if 12 nm or more from the nearest 
land);60 animal carcasses as far from the nearest land as possible;61 and 
cleaning agents or additives contained in wash water (linked to cleaning 
cargo hold, deck, and external surfaces) so long as they are not harmful 
to the environment.62

Within special areas, stricter discharge standards will apply. For ex-
ample, food wastes may only be discharged if comminuted or ground 
and not less than 12 nm from the nearest land or the nearest ice 
shelf.63 Only cleaning agents or additives contained in deck and external 
surfaces wash water may be discharged taking into account IMO 
guidelines.64

To protect the Antarctic special area, each party at whose ports 
ships depart en route to or arrive from the Antarctic area is required to 
ensure as soon as practicable adequate garbage reception facilities and 
flag states are required to ensure their vessels have sufficient garbage 
retention capacity on board before entering the Antarctic area and have 
concluded arrangements to discharge garbage at reception facility after 
leaving the area.65

MARPOL Annex VI, first adopted in 1997 and substantially revised 
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in 2008,66 regulates air pollution from ships. The deliberate emission of 
ozone depleting substances is prohibited.67 Emission standards for marine 
diesel engines are set according to the date of installation.68 One of the 
most important controls is setting a limit on the sulphur content of fuel 
oils used on board ships with the standard evolving from: 4.5 percent 
m/m prior to January 1, 2012; to 3.5 percent on and after January 1, 
2012; and 0.50 percent on and after January 1, 2020.69 Special emission 
control areas may also be designated through the IMO where more 
stringent air pollution controls from nitrogen oxides (NOx), sulphur ox-
ides (SOx) and particulate matter70 might be imposed. For emission con-
trol areas the maximum sulphur content of fuel is set lower than the 
general standard, evolving from 1 percent after July 1, 2010 to 0.10 per-
cent m/m on and after January 1, 2015.71 

Canada and the United States have designated a North American 
Emission Control Area for NOx, SOx and particulate matter.72 The Area 
covers marine waters off both the Pacific and Atlantic coasts, but does 
not extend north of 60˚ latitude (Figure 3.2).

Annex VI also restricts the incineration of waste other than in a 
shipboard incinerator.73 The following cannot be incinerated: Annex I, II, 
and III residues; PCBs; Annex V garbage containing more than trace 
concentrations of heavy metals; petroleum products containing halo-
genated compounds; and sewage sludge and sludge oil not generated on 
board the ship.74 Polyvinyl chlorides (PVCs) may be incinerated, but on-
ly when the incinerator is of an approved type.75

At the MEPC meeting in July 2011, initial steps to address green-
house gas emissions from ships were taken through additional amend-
ments to Annex VI. A new Chapter 4 was added setting out regulations 
on energy efficiency for ships76 of 400 gross tonnage and above. New 
ships will be required to meet Energy Efficiency Design Index (EEDI) 
requirements set out in Regulation 21.77 Each ship, including existing 
ships, will be required to keep on board a Ship Energy Efficiency 
Management Plan (SEEMP).78

Anti-fouling Systems (AFS) Convention. The AFS Convention, adopted 
in 2001 and coming into force on 17 September 2008, provides a frame-
work for controlling the use of anti-fouling systems, including paints, 
that may have toxic effects on human health or the environment. The 
Convention allows systems to be listed in Annex 1 for prohibition or re-
striction79 but only one listing has occurred to date, organotin com-
pounds which act as biocides. The Convention prohibits the application 
or re-application of such compounds and ships are not allowed to bear 
such compounds on their hulls or must bear a protective coating to pre-
vent leaching.80

Ballast Water Convention. Adopted in 2004 but not yet in force,81 the 
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(IMO, MEPC.1/Circ. 723, Annex 1, p. 7.)

Figure 3.2. General view of the North American Emission Control Area 

Ballast Water Convention (BWC) aims to prevent, minimize and ulti-
mately eliminate the transfer of harmful aquatic organisms and patho-
gens from ships’ ballast water and sediments.82 Two main management 
approaches, ballast water exchange and treatment, are followed. Ships 
are required, whenever possible, to conduct ballast water exchanges at 
least 200 nm from the nearest land and in water at least 200 metres in 
depth.83 By 2016 all ships carrying ballast water, with limited exceptions, 
will be required to have ballast water management systems (BWMS)84 
meeting a performance standard set out in Regulation D-285 and ap-
proved in accordance with Regulation D-3.86

The BWC encourages regional cooperation in ballast water research 
and management. Article 13(3) calls upon Parties, particularly those bor-
dering enclosed or semi-enclosed seas, to endeavour to enhance regional 
cooperation including through the conclusion of regional agreements.

An example of a regional effort to address ballast water threats is 
provided by the Antarctic. Antarctic interested states agreed interim re-
gional cooperation was necessary to prevent potential invasive marine or-
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ganisms from being transported into the Antarctic Treaty Area by ships 
through their ballast water and worked with the IMO in adopting 
Guidelines for Ballast Water Exchange in the Antarctic Treaty Area in 
July 2007.87 The Guidelines encourage vessels to exchange ballast water 
before arrival in Antarctic waters and, if that is not possible, to under-
take exchanges in water at least 50 nm from the nearest land in waters 
of at least 200 metres depth.88 Vessels, having spent a significant time in 
the Arctic, are encouraged to discharge their ballast water sediments 
and to clean ballast water tanks before entering Antarctic waters.89

No parallel initiative has occurred for the Arctic region90 where the 
Arctic Council has given minimal attention to ballast water issues to 
date. The Council’s 2009 Arctic Marine Shipping Assessment merely 
urged Arctic states to consider ratifying the Ballast Water Convention 
and encouraged Arctic states to assess the risk of introducing invasive 
species through ballast water so that adequate prevention measures 
could be implemented in waters under their jurisdiction.91

While the global market for ballast water treatment technologies is 
expected to be huge92 and approved treatment technologies have been 
quite rapidly progressing93, questions remain whether states and the ship-
ping industry will be able to meet the BWC deadlines for installing bal-
last water management systems to meet the D-2 performance standards. 
In 2012 various countries reported on the very limited installation of 
BWMS, for example, India and Sweden indicated that 93.6 per cent of 
their ships had not yet installed management systems94 while Hong 
Kong, China reported 98.96 per cent of its ships with ballast water ca-
pacity between 1,500㎥ and 5,000㎥ had not installed BWMS and none 
of its ships with ballast water capacity of less than 1,500㎥ or greater 
than 5,000㎥ had made installations.95 China, Japan and the Republic of 
Korea also reported very low percentages of their vessels having in-
stalled BWMS.96 A number of delegations to the MEPC’s 63rd session 
in 2012 expressed concerns over the slow implementation of the BWC 
in light of various constraints, including limited shipyard capacity and 
costs involved, and suggested that application of the dates contained in regu-
lation B-3 may have to be reconsidered.97 The MEPC has invited member 
states to provide updated information on the status of BWMS im-
plementation in their respective countries.98

Of the BWMS approved for use by the MEPC, a considerable num-
ber make use of chlorine compounds as Active Substances. In the case 
of systems utilizing chlorination, by-products are a potential concern. 
Chlorination by-products (such as trihalomethanes, a possible human car-
cinogen)99 are included in the risk assessment, however the assessment is 
performed by the applicant. This is potentially troublesome as a lack of 
transparency has been noted in some applications.100 Further, the risk as-
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sessments are performed for a single system―there appears to be no 
analysis of the potential cumulative effect of multiple ships deballasting 
in one area in a relatively short period of time.101 The Joint Group of 
Experts on the Scientific Aspects of Marine Pollution (GESAMP) has 
included the potential impact of disinfection byproducts in the marine 
environment as a topic in its New and Emerging Issues Programme.102

London Convention, 1972 and Its 1996 Protocol. While the London 
Convention takes quite a permissive approach by allowing dumping of 
almost all types of wastes pursuant to national ocean dumping permits, 
except for wastes listed on a global prohibited list,103 the 1996 Protocol 
adopts a precautionary approach.104 Only wastes listed on a global “safe 
list’ may be disposed of at sea105 and even then Parties are to ensure 
dumping proposals are subject to waste prevention audits before granting 
a dumping permit.106

IMO general shipping guidelines

While numerous IMO guidelines have been forged to govern various as-
pects of international shipping, such as those governing ballast water 
management,107 ocean dumping108 and places of refuge for ships in need 
of assistance,109 two sets of generally applicable guidelines may be partic-
ularly relevant to the Arctic,110 namely, Revised Guidelines for the 
Identification and Designation of Particularly Sensitive Sea Areas 
(PSSAs)111 and Guidelines for the Designation of Special Areas under 
MARPOL 73/78.112 In addition, the IMO has issued a Guidance 
Document for Minimizing the Risk of Ship Strikes with Cetaceans.113

PSSA Guidelines. Adopted in December 2005, the Revised PSSA 
Guidelines provide guidance to IMO Member Governments in how to 
formulate and submit applications for designation of a particularly sensi-
tive sea area where special protective measures may be taken. A PSSA 
is an area that needs special protection because of its ecological, so-
cio-economic or scientific significance, and the area is vulnerable to in-
ternational shipping impacts.114 When a PSSA is approved, one or more 
associated protective measures may be imposed including special dis-
charge restrictions, mandatory ship routeing and reporting systems, and 
areas to be avoided.115 After a PSSA receives final designation, all asso-
ciated protective measures should be identified on nautical charts in ac-
cord with the International Hydrographic Organization’s symbols and 
methods.116

Thirteen PSSA’s have been designated around the globe to date.117 
However, no PSSA has yet been established in the Arctic or the 
Antarctic.

Guidelines for the Designation of Special Areas under MARPOL 73/78. 
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Revised in 2001, the Guidelines provide guidance to MARPOL Parties 
on the formulation and submission of applications for designating special 
areas under Annexes I, II and V of the Convention. The Guidelines 
note that a special area may encompass the maritime zones of several 
states or even an entire enclosed or semi-enclosed area.118 The 
Guidelines set out criteria in three categories, oceanographic conditions, 
ecological conditions and vessel traffic characteristics, that must be 
met.119 A special area designation can only become effective when ad-
equate reception facilities are provided for ships in accordance with 
MARPOL provisions.120 Proposals are to be submitted to the MEPC and 
should include all the information listed in the Guidelines including pre-
cise geographical coordinates for the area to be designated and a back-
ground document explaining the need for designation.121

In light of recent amendments to MARPOL Annex IV allowing the 
designation of special areas to more strictly control sewage from pas-
senger ships, the MEPC has approved draft 2013 Guidelines for the 
Designation of Special Areas under MARPOL 73/78.122 The Guidelines 
will cover the possibility of further Annex IV designations and the 
Guidelines are expected to be adopted at the twenty-eighth session of 
the IMO Assembly in December 2013.123

Guidance Document for Minimizing Ship Strikes with Cetaceans. The 
Guidance Document, approved by the MEPC in July 2009, suggests gen-
eral principles and possible actions to be taken by Member 
Governments to reduce and minimize the risk of ship strikes with 
cetaceans. Governments are encouraged to: establish mechanisms where-
by ship strikes can be reported and documented;124 promote education 
and outreach, for example, through Notices to Mariners regarding con-
centrations of whales;125 and consider various operational measures such 
as routeing and reporting requirements.126 Governments are also urged 
to cooperate with other states in whose waters a shared whale pop-
ulation occurs and coordination could include the development of joint 
proposals for specific measures through the IMO.127

IMO Arctic-specific guidelines

Two sets of IMO guidelines specifically address environmental protection 
and maritime safety in the Arctic: Guidelines for Ships Operating in 
Polar Waters (2009)128 and Guidelines on Voyage Planning for Passenger 
Ships Operating in Remote Areas (2007).129

Guidelines for Ships Operating in Polar Waters. Adopted by the IMO 
Assembly on 2 December 2009, the Guidelines for Ships Operating in 
Polar Waters replaced earlier Guidelines for Ships Operating in Arctic 
Ice-covered Waters (2002)130 and extended coverage to both the 
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Antarctic and Arctic. The 2009 Guidelines are largely aimed at ensuring 
safe shipping by recommending construction and design standards for 
new Polar Class ships;131 and suggesting various equipment, personal sur-
vival and crewing measures132 applicable to ships engaged in interna-
tional voyages in Arctic waters.133 

Only one short Chapter, Chapter 16 consisting of about one page, is 
devoted to environmental protection. The overall emphasis is on ensur-
ing damage control in case of accidents. All ships are encouraged to 
have the capability to contain and clean up minor deck spills and con-
tain minor over side spills.134 Ships should also be equipped to make 
temporary repairs in case of a minor hull breach.135 Following applicable 
national and international pollution standards and industry best practices 
is recommended.136

Guidelines on Voyage Planning. The Guidelines on Voyage Planning 
for Passenger Ships Operating in Remote Areas, are aimed at prevent-
ing groundings and collisions and do not include recommendations for 
avoiding environmentally sensitive areas or restricting ship movements in 
the vicinity of marine mammals.137 The Guidelines urge passenger ships 
operating in remote areas, including in Arctic and Antarctic waters, to 
develop detailed voyage and passage plans. Such plans should consider 
such factors as: quality of hydrographic data; availability of aids to navi-
gation; places of refuge; availability of ice navigators; no-go areas be-
cause of ice conditions; and safe distance to icebergs.

SEA OF CHALLENGES
By far the greatest challenge confronting shipping governance in the 
Arctic is the need to conclude a mandatory and effective Code for 
Ships Operating in Polar Waters. Other key challenges include: deciding 
whether to ban the carriage of heavy fuel oil (HFO) in the Arctic; ad-
dressing black carbon and GHG emissions from ships; identifying and 
taking protective measures for ecologically and culturally sensitive areas; 
dealing with noise from commercial shipping; and ensuring full rat-
ification of key IMO agreements.

Completing Negotiations for a Mandatory Polar Code

The development of a legally-binding Polar Code to provide a regulatory 
overlay to existing international agreements applicable to polar shipping 
has been a work in progress since the IMO’s Maritime Safety 
Committee in 2009 tasked its Design and Equipment (DE) 
Sub-Committee with drafting a Polar Code with a target completion 
date of 2012.138 Scores of discussion and position papers have been sub-
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mitted by NGOs, industry organizations and governments on best ways 
forward in crafting the Code. The DE Sub-Committee has used various 
working and correspondence groups to push drafting forward with the 
most recent draft contained in the February 2012 Report of the 
Working Group on the Development of a Mandatory Code for Ships 
Operating in Polar Waters to the DE Sub-Committee.139

Some aspects of the Code seem certain. The bulk of the Polar Code 
will be devoted to design, construction, equipment, and operational re-
quirements in support of maritime safety. The Code is expected to have 
2 parts, Part A setting out mandatory requirements and Part B provid-
ing additional guidance. The Code will include an environmental pro-
tection chapter.140

However, drafting efforts have proven to be difficult with all sections 
of the Code still under discussion and numerous issues remaining to be 
resolved including:

• Whether the geographical scope of the present voluntary guidelines 
(Figure 3.3) should be broadened to include more southerly waters 
in the Pacific and Atlantic?141

• Which ships should be covered beyond passenger and cargo 
ships?142

• What type of phase-in provisions, if any, should be allowed for ex-
isting ships?

• Which provisions should be mandatory versus recommendary?
• Should differential as well as common standards be adopted for the 

Arctic and Antarctic?
• What training standards should be included, for example, for ice 

navigators?

One of the most contentious issue areas has been over the inclusion 
of environmental provisions in the Code. IMO convened a workshop on 
environmental aspects of the Polar Code in September 2011 but the 
workshop avoided making specific regulatory or drafting recommen- 
dations.143 Numerous issues surround the proposed environmental pro-
tection chapter including:

• What vessel-source pollution discharge standards should be included?144

• Whether and how to address ballast water and hull-fouling threats?145

• Whether to include special requirements for anti-fouling systems in 
polar waters, for example, requiring the use of ice abrasion re-
sistant coatings and the use of biocide-free systems?146

• Whether to include special measures for keeping containers carrying 
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(IMO, A26/Res.1024/Corr.1)

Figure 3.3. Maximum extent of Arctic waters application under the Polar Guidelines  

harmful substances or dangerous goods from being lost at sea and 
causing adverse environmental impacts?

• Whether to restrict incineration in certain parts of the Arctic?147

• What measures to include, if any, relating to avoidance of inter-
actions between ships and marine mammals or disruption of sub-
sistence hunting?148

Consensus has also yet to be reached regarding the best way to 
make the Polar Code mandatory with three main routes possible. Those 
options are: adopting the Code through amendment of the SOLAS 
Convention; developing amendments to key conventions, such as SOLAS, 
MARPOL, the AFS Convention and the BWC; and making the Code a 
stand alone agreement.149

The Polar Code remains a “work in progress.” The DE 
Sub-Committee at its 56th session in February 2012 decided to refer 
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various chapters of the Code other relevant sub-committees for their 
consideration with their comments expected to be submitted to the DE 
Sub-Committee’s 57th session in March 2013.150 The Polar Code 
Correspondence Group has been re-established to further develop parts 
of the draft Code not referenced to other bodies and to report to DE 
57.151 The original target completion date for negotiations in 2012 has 
now been extended to 2014.152

Deciding Whether to Ban the Use or Carriage of Heavy Fuel 
Oil on Ships in the Arctic

Since the IMO’s Marine Environment Protection Committee in March 
2010 adopted a ban on the use or carriage of HFO on ships operating 
in the Antarctic Treaty Area, effective from 1 August 2011,153 the ques-
tion of whether a similar ban should be adopted for the Arctic con-
tinues to be debated. The Arctic Council’s Protection of the Arctic 
Marine Environment (PAME) Working Group is undertaking a project 
led by Norway to study the risks of HFO use in the Arctic and to pos-
sibly suggest international regulation.154

Two options would exist for imposing a ban on HFO use or carriage 
in at least some Arctic waters. Annex I of MARPOL could be amend-
ed, as for the Antarctic155 or such a ban could be incorporated into the 
new Polar Code.156

Addressing Black Carbon and GHG Emissions from Ships

While Arctic states might eventually work through the IMO to designate 
one or more areas of the Arctic as emission control areas, two air emis-
sion issues, black carbon and greenhouse gases, are presently taking pri-
ority attention within the IMO. Black carbon, emitted from ships 
through incomplete combustion of fuel, is a growing concern because of 
its climate warming potential.157 The MEPC has tasked the Bulk Liquids 
and Gases (BLG) Sub-Committee with investigating appropriate control 
measures to reduce the impacts of black carbon158 and to submit a re-
port to the 65th session of the MEPC where the Committee would 
agree on appropriate action(s).159 The BLG Sub-Committee has estab-
lished a correspondence group to examine issues pertaining to black car-
bon and the group is to report back to BLG 17.160

While the IMO has adopted new regulations on energy efficiency for 
ships,161 sorting out further measures for reducing GHG emissions from 
ships remains a major challenge.162 Countries have disagreed over the 
most appropriate forum to address GHG emissions, IMO or the UN 



The IMO and Arctic marine environmental protection114

Framework Convention on Climate Change processes, and whether a 
common but differentiated responsibility principle should apply in the 
shipping context.163 The possible adoption of market-based measures 
(MBM) has been particularly controversial with some delegations oppose 
to developing MBM as they believe the IMO should just focus on tech-
nical and operational measures.164 The MEPC has agreed that a further 
impact assessment on market-based measures is needed with a focus on 
possible impacts on consumers and industries in developing countries165 
and will consider terms of reference for the assessment at its 64th 
session.166 The possible setting of GHG emission reduction targets for 
international shipping has also been deferred to MEPC 64.167

Identifying and Taking Protective Measures for Ecologically 
and Culturally Significant Arctic Waters

While the Arctic Council’s 2009 Arctic Marine Shipping Assessment re-
port, as one 17 recommendations, urged Arctic states to identify areas 
of heightened ecological and cultural significance and to implement pro-
tective measures,168 follow-through remains a challenge. Three working 
groups of the Council, the Sustainable Development Working Group, the 
Arctic Monitoring and Assessment Programme and the Conservation of 
Arctic Flora and Fauna, are cooperating in a study of areas of height-
ened ecological and cultural significance.169 Vessel-routeing measures in 
the Arctic remain sparse. Whether coastal states may move unilaterally 
to establish mandatory routeing in their EEZs by relying on the special 
legislative and enforcement powers given by Article 234 of LOSC is also 
a looming issue.170

Dealing with Noise from Commercial Shipping

The need to address the issue of noise from commercial shipping and 
its adverse impacts on marine life remains a further challenge. The 
IMO’s DE Sub-Committee has been directed to develop non-mandatory 
technical guidelines for ship-quieting technologies as well as potential 
navigational and operational practices.171 The DE Sub-Committee at its 
56th session decided to establish a Correspondence Group on 
Minimizing Underwater Noise with a mandate: to examine available op-
tions for ship- quieting technologies and operational practices; to develop 
non-mandatory draft guidelines for reducing underwater noise from com-
mercial ships; and to submit a report to DE 57 in March 2013.172 
Meanwhile, the International Standards Organization (ISO) has been de-
veloping a standard for the measurement and reporting of underwater 
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noise radiated from merchant ships with the publication of the final 
version of ISO 16554 expected in the second half of 2012.173

Ensuring Full Ratification of Relevant International Agreements

While a detailed review of ratification records of key IMO conventions 
by Arctic states and other states is beyond the scope of this chapter, full 
ratification has been limited with the Ballast Water Convention and 
1996 London Protocol being particularly problematic.174 As of 31 August 
2012 only Canada, Norway, Sweden and the Russian Federation among 
Arctic states had ratified the Ballast Water Convention, and only 35 
states overall, representing 27.95 percent of the world tonnage, had for-
mally adopted the Convention. Only 42 states were Party to the London 
Protocol and, among Arctic states, non-Parties included Finland, the 
Russian Federation and the United States.

The record of ratification by East Asian states is also not strong. For 
example, the Ballast Water Convention has not been ratified by key 
countries, such as China, Japan and Singapore. Only China, Japan, the 
Philippines and South Korea have adopted the LP 1996.

CONCLUSION

The fast-changing Arctic, linked to thinning and decreasing ice-cover and 
globalization realities, is mirrored by a shifting governance regime for 
Arctic shipping. A mandatory Polar Code promises to join, hopefully 
within the next few years, the tangle of changing regulatory currents ap-
plicable to ships operating in the Arctic.

While the role of IMO is critical in ensuring safe and environ-
mentally friendly shipping, the central roles of Arctic coastal states must 
not be forgotten and their sea of challenges. Improving Arctic marine 
infrastructure remains an especially daunting challenge with many di-
mensions including: port services and waste reception facilities; ice-
breaker assistance; vessel traffic systems; navigational aids; hydrographic 
charting; and circumpolar environmental response capacity.175 Shipping 
infrastructure is clearly more advanced in the Barents Sea and Northern 
Sea Route regions than other areas of the Arctic.176

The interests and values of Arctic indigenous peoples and local com-
munities must also be recognized.177 Future shipping developments may 
bring both benefits but also potential risks and costs, both social and 
environmental, in the North. Identifying and protecting areas of height-
ened ecological and cultural significance in the Arctic from shipping im-
pacts is a voyage hardly begun.

In light of the plethora of challenges, the time seems ripe for ex-
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panding international dialogues on the future of Arctic shipping and 
how to ensure shipping occurs in harmony with environmental and hu-
man values in the Arctic. The roles of flag states, including those in 
Asia, and their interests and capacities must also not be forgotten! The 
proposed 2012-2016 North Pacific Arctic Conferences offer a promising 
venue and might even become closely linked with the ongoing work of 
the Arctic Council in relation to marine shipping.
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Comments on Chapter 3: Environmental  
perspective 

Thomas L. Laughlin

This chapter summarizes the work of several organizations led by the 
International Union for Conservation of Nature (IUCN), the Natural 
Resources Defense Council (NRDC) and, more recently, the University 
of Alaska, Fairbanks. It explores options for mitigating the possible 
negative effects of shipping in the Bering Strait region. The views 
expressed are my own.

In November 2010, IUCN and NRDC, in cooperation with the 
Center for Marine Biodiversity and Conservation at the Scripps 
Institution of Oceanography, University of California, San Diego, con-
vened a workshop to identify Ecologically and Biologically Significant 
Areas (EBSAs) of the Arctic marine environment.1 The workshop in-
cluded thirty-four scientists and indigenous people’s representatives with 
expertise in Arctic marine ecosystems and their components. Workshop 
participants were asked to apply the seven criteria developed pursuant 
to the Convention on Biological Diversity (CBD) to the Arctic region to 
identify these areas. The criteria are uniqueness, life history importance, 
importance to endangered/threatened species, vulnerable/fragile/slow re-
covery areas, areas of high productivity, areas of high diversity; and 
“naturalness.” The importance of an area for subsistence or cultural her-
itage was also considered.

The workshop product is depicted in three broad geographical areas:

(1) Pacific: North Bering/Chukchi/Beaufort/East Siberian Seas;
(2) Northwest Atlantic: Labrador/Hudson Bay/Baffin Bay/Canadian 

Arctic; and
(3) Northeast Atlantic: Greenland Sea/Barents Sea/Kara Sea/Laptev 

Sea.

The focus of this chapter is on a subset of EBSAs in the Pacific, the 
first of these areas. The EBSA map developed by the workshop for this 
region is shown in Figure 3.4.
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Figure 3.4. Pacific Region Ecologically and Biologically Significant Area 

It is clear from this map that this region of the Arctic contains 
broad swaths of biologically and/or ecologically significant areas. In con-
sidering this picture, workshop participants concluded that it would be 
useful to further refine the map to identify those areas that meet most 
or all of the CBD criteria or which meet one or more of them at a 
global level of significance. The term “super EBSA” was coined to de-
scribe these areas. The map showing super EBSAs of the Arctic is 
shown in Figure 3.5.

These two maps show that, while the size of the area covered is sig-
nificantly reduced when applying the higher “super” EBSA standard, the 
Bering Strait region remains almost completely identified as a super 
EBSA, indicating that it is one of the very most productive regions of 
the Arctic.

Ships transiting the Arctic and all other traffic supporting industrial 
development in the Beaufort and Chukchi Seas must pass through this 
area. We know that this traffic is expanding, but it is already consid-
erable today. A recent map prepared by the Marine Arctic Exchange of 
Alaska (Figure 3.6) shows traffic through the region for the period May 
1, 2010 to October 26, 2010. Based on Automatic Identification Systems 



Commentaries: Environmental perspective 131

Figure 3.5. Pacific/Beaufort Region Super Ecologically and Biologically Significant Area

(AIS) data from the Marine Arctic Exchange vessel tracking system, 
there were approximately 240 transits of the Bering Strait by commercial 
vessels in 2010. 

About half of these were domestic vessels (tugs, barges, fishing boats 
and landing craft). Twenty percent of these were cargo vessels calling on 
the Red Dog Mine and three percent were tankers, with the balance 
being passenger vessels, icebreakers, and research ships.2

NOME WORKSHOP

In light of current and projected ship traffic in the super EBSAs of the 
Bering Strait region, a workshop was convened in Nome, Alaska from 
June 26-28, 2012. The workshop was organized by IUCN, NRDC and 
the University of Alaska, Fairbanks. Over thirty individuals participated, 
including scientists, those working in government, in non-governmental 
sectors, and people from indigenous communities. The meeting focused 
on identifying options for the protection of three super EBSAs: St. 
Lawrence Island, the Bering Strait, and Wrangel Island.
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Figure 3.6. Bering Strait Region AIS Traffic May 1‒ October 26, 2010

The workshop identified four broad categories of activity in which 
actions would be fruitful, including: communications and outreach, pro-
tected areas, US-Russia bilateral opportunities, and development of a 
globally applicable polar code.

Communications/outreach

The meeting considered a wide range of communication and outreach 
options. The first set of activities involved gathering information regard-
ing which communications technologies are currently working well in the 
region. Such information will allow communications systems to be built 
on the most robust available alternatives. At the same time, expert in-
formation would be sought on what technologies are available, including 
identification of existing “purpose-dedicated” systems (e.g. those estab-
lished in support of oil development). Development of this information 
base could be supplemented by an experimental demonstration project 
applying one or more communications techniques, followed by a regional 
“lessons learned” workshop. In combination, these actions will enable local 
decisions about the creation of multi-function communications approaches.

Another form of communication supported by meeting participants 
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was the development of a set of maps showing subsistence use of the 
Bering Strait marine region. Efforts are currently under way to produce 
these maps for the US side of the Strait. Once such maps are devel-
oped, and supplemented by similar maps within Russian territory, they 
should be provided to local, regional and national governments. These 
governments could then develop a set of voluntary measures to protect 
critical areas from the possible negative effects of shipping, based on the 
maps. One important advantage of voluntary measures is that they may 
be developed far more quickly than mandatory regulations. Moreover, 
they lend themselves more readily to bilateral agreement between the 
two Bering Strait states. Once developed, these measures would be 
shared with shippers operating in the region via appropriate government 
agencies (for example, in the US, the US Coast Guard).

Protected Areas

Several protected areas options were considered at the meeting. Of 
these options, the one that had the greatest attraction for the meeting 
participants was the Particularly Sensitive Sea Areas (PSSA) designation 
by the International Maritime Organization. The advantages of the PSSA 
designation include global recognition, as well as the ability to create 
measures under a PSSA designation which take into account subsistence 
use. Major disadvantages of the PSSA approach are the degree of effort 
and length of time such designation requires. In this regard, since a 
PSSA proposal must be based on a risk assessment, it was thought that 
a useful first step would to be to proceed with an initial assessment as 
soon as possible.

Bilateral U.S./Russia Opportunities

Participants stressed the importance of bilateral approaches to actions in 
the Bering Strait, in particular due to the transboundary cultural ties of 
the indigenous people living in the area. Two areas were thought to be 
promising with respect to reinvigorating bilateral discussions. The first, 
mentioned above, was the development of voluntary measures for re-
gional shippers, based on information developed on subsistence use. If 
such measures were to be supported by both governments, the impact is 
likely to be significant, even if the measures are voluntary in nature.

A second area of bilateral discussion might focus on the possible de-
velopment of a bilateral PSSA proposal to the IMO. A constructive ex-
ploratory step in this regard would be the conduct of a preliminary 
transboundary risk assessment in the Bering Strait region.
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Polar Code

Workshop participants recognized the importance of the development of 
a mandatory polar code by the IMO. Slow progress in this regard lent 
support to the early development of a set of voluntary measures which 
might be agreed and promulgated in the interim and which may con-
tinue as supplemental to the content of an IMO product.

Possible Actions by North Pacific States

While this paper reports on a range of mitigation ideas applicable to 
the Bering Strait region, it is appropriate in the context of this meeting 
to consider what steps might be taken by North Pacific States to ensure 
that Arctic marine transportation is conducted in a safe and environ-
mentally sound manner.

I suggest the following:

 Strongly support development and adoption of a mandatory polar 
code in the International Maritime Organization;

 Support designation of protected areas through international 
instruments, for example, the Convention on Biological Diversity; 
The World Heritage Convention, and the IMO;

 Contribute to the installation of search and rescue and navigation 
devices;

 Provide scientific information and share data;
 Contribute knowledge on both the science and management of 

Large Marine Ecosystems like the Yellow Sea; and
 Explore appropriate cost-sharing arrangement to fund ice breaking 

vessels with fire fighting and spill response capacity (adapted 
from A Shipping Solution for the Arctic Ocean; Simon Lisiecki, 
Arctic Imperative Summit, Girdwood, Alaska, June 21, 2011).

Notes 

1. The full report of this meeting may be found at: http://data.iucn.org/ 
btw- wpd/edocs/Rep-2011-001.pdf.

2. Source: Ed Page, personal communication
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Comments on Chapter 3: Inuit perspective

Udloriak Hanson

I will confine myself to some broad observations from an Inuit 
perspective. I should underline that my perspectives are those of a 
Canadian Inuit. Undoubtedly, an Inuit from other parts of the circum-
polar world would draw on similar, but subtly different, life experiences. 
My appreciation of the depth of expertise contributing to this discussion 
prompts my first point: Inuit are participating in debates about the cur-
rent and future legal and political regimes governing Arctic marine 
areas at a clear disadvantage―namely, our limited expertise in the wide 
range of technical areas in question. International law, ship design, ma-
rine navigation, oil and gas drilling, geology, the interpretation of weath-
er related and other baseline environmental data, spill avoidance and 
clean-up engineering are areas in which we do not, and cannot realisti-
cally hope at any time in the foreseeable future, to be able to compete 
with the kind of expertise that the governments of Arctic states, and 
even heavily interested non-Arctic states possess. We cannot afford to 
invest in building up and sustaining in-house or otherwise ready-to-reach 
expertise.

For that matter, many multinational resource development companies 
have, and will continue to have, access to human and financial resources 
that are beyond our grasp. Inuit do not fool ourselves, nor do we try to 
fool others about such reality. It would, however, be a serious error for 
others to conclude that the very real limitations of our technical knowl-
edge base are reasons to ignore or underplay the central importance of 
Inuit opinions and priorities surrounding the Arctic area. Bigger is not 
always better and more information does not always translate into better 
quality decision making. The limited technical capacity of organizations 
representing circumpolar Indigenous Peoples impose additional legal, po-
litical, and moral responsibilities on states undertaking activities in the 
Arctic. As they go about their collective and separate activities they 
must do so in ways that invite a high level of indigenous participation. 

Sometimes ensuring this participation requires states to provide di-
rect, timely, and significant financial and other resources to representa-
tive indigenous organizations so that states can be better informed and 
can ultimately speak for Indigenous Peoples in international arenas with 
confidence. There is, of course, an important line between offering help 
and seeking to buy support. That is a line that must not be crossed. 
Like state governments, international Arctic bodies, and international 
bodies with mandates that include the Arctic institutions, should, ex-
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plicitly and energetically, pursue creative partnership with Indigenous 
Peoples. The Arctic Council is an example of how this can be done. In 
June of 2012, the Norwegian Foreign Minister made the following com-
ments about the Council:

“Various political arenas of cooperation address issues related to the 
Arctic. Circumpolar and regional cooperation is well developed and 
steadily increasing. The Arctic Council is the most important forum in 
this respect. The indigenous peoples of the High North have been giv-
en their rightful place as permanent participants. Indigenous peoples’ 
traditional knowledge and skills are important, based as they are on a 
unique ability to live and work in the Arctic.” 
(emphasis added)

Other forms of multiparty international partnerships with Indigenous 
Peoples should be explored. The same applies to domestic Arctic 
initiatives. For example, in Canada our previous national president of 
Inuit Tapiriit Kanatami raised the possibility of a joint Government of 
Canada/Inuit of Canada authority to manage the expected increase of 
ship traffic in the Canadian waters of the Northwest Passage, drawing 
both on the precedent of the Canada/United States St. Lawrence Seaway 
Authority, and on the partnership approach that is at the heart of the 
constitutionally protected treaties between Inuit and the Canadian Crown. 
The gap in technical capacity between indigenous organizations and state 
actors, whether operating on their own or through state-sanctioned inter-
national bodies such as the International Maritime Organization means 
that consultative exercises with Indigenous Peoples must be more than 
just shallow talk. The circulation of complex materials to indigenous 
peoples as part of a kind of scatter-gun, one-size-fits-all approach to 
communications with anyone and everyone is seldom helpful. International 
law underscores that indigenous peoples are not mere stakeholders to be 
lumped in with other stakeholders.

A preferable approach recognizes that consultation requirements with 
indigenous peoples must be carried out in a way that allows for a genu-
ine and reciprocal exchange of assumptions, outlooks, and objectives. 
The principles set out in the United Nations Declaration on the Rights 
of Indigenous Peoples are relevant reference points, including the pri-
macy of “free, prior and informed consent.” In Canadian Constitutional 
law, consultation with Indigenous Peoples must be in search of accom-
modation, not talk for the sake of talk. That is as it should be. 
Procedural opportunities do not mean very much in the absence of a 
willingness to give proper attention and weight to proposals for sub-
stantive change. In the pursuit of new approaches to international col-
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laboration in the Arctic, including such things as the contents of an 
Arctic shipping code, it will be important to consider not just how such 
approaches can minimize or avoid altogether negative impacts on 
Indigenous Peoples. It will also be important to consider how such ap-
proaches can actively advance indigenous rights, interests, and well-being. 
These positive, proactive dimensions should be built squarely and cen-
trally into interactions in the Arctic between Indigenous Peoples and 
states, and between Indigenous Peoples and state-sanctioned international 
bodies. 

For example, at the end of the day, when looking at a final version 
of an Arctic shipping code, it will be important to ask the following 
questions:

• Was this proposed code developed in such a way as to not just al-
low, but to facilitate, indigenous participation?

• Does this proposed code accommodate indigenous rights and inter-
ests and promote indigenous well-being? How does it do so?

• How can objectives in this regard be met and measures be reliably 
implemented? Could this proposed code have gone further? and, 

• Does this proposed code have the confidence and support of 
Indigenous Peoples?

Appropriate recognition of the Arctic as the homeland of Indigenous 
Peoples does not necessitate strained processes or awkward relations. 
The reality is quite to the contrary. In comparing statements by Arctic 
leaders, both indigenous and non-indigenous, there is reason to be opti-
mistic that, with goodwill, hard work, and some imagination - things nev-
er to be taken for granted, of course - there can be a high level of con-
vergence of indigenous and State goals.

Returning to the June 2012 speech by the Norwegian foreign minis-
ter, we read the following about the Government of Norway’s “vision 
for the Arctic region”:

“In the Government’s white paper on the High North from 
November 2011, our vision of the Arctic is summed up as follows:

1. Safeguarding peace and security; 
2. Ensuring an integrated, ecosystem-based management regime and 

sustainable use of resources;
3. Strengthening international cooperation;
4. Strengthening the basis for value creation.

In other words, we want to make use of the opportunities that are 



The IMO and Arctic marine environmental protection138

opening up while at the same time managing the risks involved peace-
fully, sustainabl(y), and responsibly.”

One would hope that principles such as these would have wide un-
derstanding and support. Inuit from the circumpolar region have made a 
conscious effort to relay to the international community, in a con-
structive and transparent way, the fundamental principles that should 
govern resource development in Inuit Nunaat, the lands and waters that 
make up the Inuit homeland in Greenland, Canada, Alaska, and 
Chukotka. Governance of resource development extends, of course, not 
just to the issues surrounding the creation and administration of rights 
of access and exploitation of natural resources. Governance also extends 
to all the ancillary activities necessary to support such exploitation, in-
cluding Arctic shipping, environmental standards and measures, and the 
creation and maintenance of the wider networks of infrastructure and 
community development that must figure prominently in determining the 
location, pace, and management of development in Inuit Nunaat. Inuit 
have communicated our views in a variety of ways and venues. An im-
portant Inuit communications mechanism has been the 2011 document 
entitled, A Circumpolar Inuit Declaration on Resource Development 
Principles in Inuit Nunaat.

This Declaration followed logically and consistently from the com-
panion 2009 document entitled, A Circumpolar Inuit Declaration on 
Sovereignty in the Arctic.

I would urge all of those who are working on Arctic issues, whether 
in highly technical areas, or broad legal, political, and policy issues, to 
make themselves familiar with the context and contents of this Resource 
Development Declaration. I will not repeat the detailed points in the 
Declaration but I will point out the various headings that speak directly 
to our conference’s focus. They include:

• Inuit as Partners in Policy Making and Decision Making
• Global Environmental Security
• Healthy Communities in a Healthy Environment
• Economic Self-Sufficiency and the Sustainable Development of 

Resources in Inuit Nunaat
• Impact Assessment and Mitigation
• Improving Inuit Living Standards and Expanding Inuit Governance, 

and
• Promoting and Accommodating a Dynamic Inuit Culture.

Inuit leaders have not pushed Arctic and other states to provide for-
mal endorsement of this Declaration or its companion Declaration on 
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Sovereignty. Inuit do, however, invite all those with relevant jurisdic-
tional and other responsibilities to acknowledge the value of this 
Declaration as a careful, balanced, and equitable contribution to the 
building up of a positive international order in the Arctic, and to look 
to this Declaration as an appropriate benchmark of contemporary Inuit 
positions and expectations. 

Comments on Chapter 3: Japanese Perspective

Toshiyuki Kano

The Northern Sea Route (NSR) has been discussed from many points 
of view. The shipping route that links Europe and Asia could reduce 
the distance cargo must travel by forty percent of the traditional route 
through Suez Canal. Environment measures prepared by the 
International Maritime Organization (IMO) are under consideration to 
be applied to existing rules. Arctic sea ice is predicted to decrease 
sharply by 2030, making it possible for vessels to navigate the route 
during the winter season with icebreaker support. This possibility also 
leads to reduced fuel consumption as well as reduced greenhouse gas 
emission for ships passing through the route. 

CLOSE THE GAPS

It is clear that the Arctic Sea environment is vulnerable. The current 
IMO rules are based on international research and monitoring of the 
viability of species in the NSR area. The outcomes of a great number 
of research and monitoring activities are stored in the database. The 
database provides a convenient tool for the subsequent analysis of NSR 
activities, in both the short and long terms. For identifying and taking 
protective measures, high quality assessment is useful and important. 
The quality of future assessments, however, will rely on the quality of the 
baseline data. A data survey is a continuous process and several field 
surveys must be carried out each year. Continuous updating is necessary 
to keep the database at an acceptable standard. Responsibility for these 
data maintenance, research, and monitoring efforts should be shared by 
both north Pacific Arctic countries and north Pacific potential users.

If the research and monitoring data are available to stakeholders, 
these efforts can also close the knowledge gaps and mitigate substantial 
uncertainties and regarding the nature of environmental change, the 
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geological potential of the Arctic, environmental baseline, and methods 
for dealing with risks associated with significant industrial activities in 
the Arctic. Rules related to the Arctic Sea are discussed in the Arctic 
Council with the eight member countries, Canada, Russia, Denmark, 
Norway, Sweden Finland, Iceland, and the United States. Marine acci-
dents and rescue operations in the Arctic sea were also discussed and 
an international rule agreed upon in the Arctic Council. Countries such 
as China, Japan, and Korea should have a role as countries that con-
tribute to this conversation, because they are strong candidates to be 
potential users of the Arctic Sea.

ICE-CLASS SHIP’S ENERGY EFFICIENCY

In terms of shipping containerized freight between Northeast Asia and 
Northwest Europe, the NSR has the apparent distance and time 
advantage over the route through the Suez Canal. While there is a 
possibility of crossing the NSR with advanced ice-capable ships, the 
economic and operational aspects of these routes have not yet been fully 
explored. Energy efficiency for ice-class ships have unique characteristics 
compared with conventional ships. The Ship and Ocean Foundation, 
Japan, organized a one month experimental voyage through the NSR in 
the summer of 1995 to make a comprehensive survey of safe and 
efficient ice navigation through the route. A variety of measurements 
were performed for purpose such as the general evaluation of the 
voyage, observation of natural conditions, evaluation of satellite ice 
images, and investigation of ship performance (Yamaguchi 1995). 

Figure 3.7 shows a speed-power plot, that is, the variation of the 
shaft horsepower with the ship speed obtained in the Okhotsk Sea, 
Bering Sea, and Bering Strait. Almost the same results were obtained in 
the three areas. The shaft force power was not zero near the zero value 
of ship speed, since the propeller was rotating and had a slight blade 
pitch when the propeller blade angle was set at 0%. The maximum 
speed was 15 knots at a power of 13700 ps.1 Figure 3.8 shows the prin-
cipal particulars and general figures of the ship, respectively. The 
Kandalaksha is a 173 meter-long 14700 dwt multipurpose cargo vessel, 
belonging to the highest Russian ice class for a cargo vessel, the ULA 
Class (Yamaguchi 1995).

Figure 3.9 shows the variation of shaft horse power with ship speed 
for a different level of ice concentration in the decayed multi-year ice 
of the East Siberia Sea. The shaft horse power became larger as the ice 
concentration exceeds 5. The maximum shaft horse power was 13,000 ps 
for the ice concentration of 8-10 (Yamaguchi 1995).
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Figure 3.7. Power Speed Test Results in Open Water 

Length O.A. 173.0 m
Length B.P. 159.0 m
Breadth molded 24.0 m
Depth molded 15.2 m
Draft, summer loadline 10.5 m
Draft, Arctic subdivision loadline 9.0 m
Dead Weight, summer loadline 19442 ton
Dead Weight, Arctic subdivision loadline 14700 ton

Main Engine 2×Wärtsilä Sulzer 14ZV 40/48
Engine Output 2×7700 kW (21000 BHP)
Propeller 1×CPP, 4 blade, Dia.=5.6 m
Endurance 16,000 SM

Tank Capacity:
Heavy Fuel Oil 3740 m3

Diesel Oil 783 m3

Lub, Oil 85 m3

Drinking Water 174 m3

Fresh Water 501 m3

Water Ballast 972 m3

Accommodation 52 persons



The IMO and Arctic marine environmental protection142

Figure 3.8. The principal particulars and general figures 

Figure 3.9. Power Speed Test Results in Multi-year Ice of the East Siberian Sea 
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Figure 3.10 shows the variation of shaft horse power with ship speed 
for different levels of ice concentration only for decayed first-year ice in 
the Laptev Sea. The correlation between the shaft horse power and ice 
concentration is not clearly confirmed. The ship speed and shaft horse pow-
er ranges are 4-11 knots and 3,000-6,500 PS, respectively. The maximum 
shaft horse power is 6,500 PS which is half that in the East Siberian Sea 
(Yamaguchi 1995).

Figure 3.10. Power Speed Test Results in First-year Ice of the Laptev Sea 

These results show the energy efficiency in ice-capable ships is in-
ferior to conventional ships, not only in ice operation but also in the 
open sea. Therefore, while GHG emission decreases over a shortened 
distance, propulsion performance is inferior to conventional ships and 
thus emission increases. In light of global environmental issues, the pro-
pulsion performance of advanced ice-capable ships in practical use in the 
NSR should be estimated. Additionally, the total amount of emissions 
from ships in the NSR and the Suez Canal Route should be estimated 
and compared. Estimation also directs attention to the environmental 
impact and final operational capacity cost of each navigation option.
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ENVIRONMENTAL SAFETY OF NUCLEAR 
ICE-BREAKERS

The environmental safety of nuclear ice-breakers in normal and emer-
gency condition is another important consideration (Provdin, Tkachev, 
and Levin 1994; Semanov 1995). If there are failures in the reactivity 
systems, primary coolant system, and stranding of icebreaker or ship col-
lision, the implications for nuclear-powered ships must be considered. 
Emergency-level rises in neutron power, pressure and temperature within 
primary coolant systems, and reduction or failure of core heat removal 
are among the possible aftereffects of nuclear propulsion plant and nu-
clear steam supply system malfunctions. 

DEVELOPMENT OF NSR

A shipping route that directly links Europe and Asia would increase 
shipping in the Russian coastal area. This may dramatically improve 
Russia’s ability to supply their resources of nickel, copper, coal and oil 
to the global market. If the LNG large-scaled facility construction plan 
is implemented, considerable transportation increase in this shipping 
route would be expected. It is therefore necessary to survey the navi-
gation route accurately. Some Russian ports need to open and provide 
necessary services with fair price including bunkering and maintenance 
to improve convenience of transportation for foreign ships. Ports, ice-
breakers, and freight ships need to improve interoperability to develop 
this operating system. Currently, there are many convenient ports like 
Singapore that provide high quality services to foreign ships at a fair 
price on the route through the Suez Canal. The advantage for NSR in 
this regard should be verified compared to the Suez Canal Route.

SAFETY NAVIGATION SUPPORT INFORMATION 
SYSTEM

Professor H. Yamaguchi of Tokyo University mentioned (Yamaguchi 
1995) a future ice navigation system that could monitor navigation in 
NSR and provide information on ice floes and safe routes in the Arctic 
Sea (Figure 3.11). Such a system could allow could help ship avoid acci-
dents at sea and make a contribution to safe navigation that in turn 
leads to environmental conservation as the number of spills and disasters 
is curtailed. Current satellite radar can provide information on ice prop-
erties as well as the extent of ice. If we can obtain accurate ice in-
formation and have access to tools for predicting the future ice con-
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Figure 3.11. Highly Integrated Future Hardware/Software Network for Safe and 
Efficient Ice Navigation in the Arctic Sea

dition precisely, we can select the optimum route for a particular ship 
whose capabilities are known. Also, the rapidly advancing shipbuilding 
technology will soon enable the design and construction of an optimum 
ship if we can estimate the ice conditions to which she will be 
subjected. Close cooperation between shipbuilders, operators and cargo 
owners is required to realize such a system. Because a ship must be in-
dependent to some extent, each ship should have a subsystem to mon-
itor its vicinity and immediate conditions in order to sail independently 
in the case of emergency and to complement the whole system. Such a 
system contributes to the avoidance of accidents and prevents pollution 
from ships. In addition, information on radiation in normal and emer-
gency conditions may be included in the monitoring system in the case 
of the nuclear ice-breakers supporting international shipping.

Notes 

1. PS is Metric Horsepower.
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Comments on Chapter 3: Korean  perspective

Hyun-Kyo Seo

In response to Professor David VanderZwaag’s informative offering on 
Arctic marine protections, I wish to briefly present several related issues 
from the Korean perspective. The Korean Ministry of Land, Transport 
and Maritime Affairs (MLTM) is participating in an online 
Intercessional Contact Group (ICG) led by Norway regarding the Polar 
Code. MLTM in turn facilitates meetings of a group of domestic ex-
perts including members of the Korea Register of Shipping, Korea Polar 
Research Institute (KOPRI), and members of industry, in particular 
ship-building companies, to deal with issues raised by the online ICG. 
When I participated in the domestic expert meeting in July, 2012, it 
was clear that the government and industry jointly prioritize the sustain-
ability of the polar region and are together trying to review the daft 
polar code with the goal of fortifying the protection of the polar envi-
ronment and ensuring safety as international efforts are undertaken 
there (Arctic Council, ATCM). Korea’s world class ship building in-
dustry is at the forefront of cutting edge environmentally friendly tech-
niques and fully supports the government’s position in the discussion of 
the Polar Code.

Korea tries to take international regulations and standards into con-
sideration in operation of its infrastructure. For example, on the regu-
lation of Heavy Fuel Oil, a kind of diesel fuel called Marine Gas Oil 
(MGO) is in use in Araon, Korea’s icebreaking research vessel and at 
the Antarctic King Sejong station. The Antarctic Jang Bogo station is 
designed to use similar oil and to be run at high energy-efficiency, both 
of which are called for in the final Comprehensive Environmental 
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Evaluation already approved by the 35th Antarctic Treaty Consultative 
Meeting in 2012. Araon was also designed to minimize the emission of 
black carbon and GHG gas (i.e. refrigerant for freezer). In operating 
Araon, Korea is trying to mitigate ballast water issues and noise during 
Arctic and Antarctic cruises.

The Arctic environment is abruptly changing as a result of global cli-
mate change. With the increase of shipping activities in the Arctic, the 
frequency of emergencies is expected to rise, accordingly. Search and 
rescue operations are critical to consider in human life-saving pre-
cautions and environmental protection in the Arctic. In the meantime, 
an agreement which deals with search and rescue of aeronautical and 
maritime vessels and passengers, was signed at the Arctic Council minis-
terial meeting in Nuuk, May 12 2011. This agreement was the first in-
ternational agreement written exclusively for the Arctic region and the 
first international agreement made by Arctic Council. The Agreement, 
entitled “Aeronautical and Maritime Search and Rescue in the Arctic” 
was made in accordance with the 1944 Convention on International Civil 
Aviation and 1979 International Convention on Maritime Search and 
Rescue. The Agreement is the beginning of cooperation among the 
Arctic Council’s eight member countries, and they are now obliged to 
exchange general information, share information on search and rescue 
facilities, exchange knowledge of fueling, supply and medical facilities, 
and details on the training of search and rescue personnel. Korea wel-
comed the agreement search and rescue operation in the Arctic. Korea, 
Japan, China, and the European Union are interested in Arctic issues 
and especially want to join the Arctic Council as the permanent ob-
server states. These nations should support and participate in search and 
rescue in the Arctic.

Recently, the vessel Araon was involved in search and rescue activ-
ities in the Antarctic. Araon rescued thirty-one crewmembers of Sparta, 
a Russian fishing vessel, trapped in thick sea ice on the Ross Sea dur-
ing the 2011 Christmas holiday, sacrificing several days of a research 
cruise to make the rescue. Araon also rescued the crew of the Korean 
fishing vessel Jungwo-2 on the Ross Sea in January, 2012. As a national 
operator of Korean polar infrastructure, KOPRI will answer international 
requests for help in cases of emergency in the Polar Sea, when 
appropriate.

Korea applied to be an ad-hoc observer of the Arctic Council, and 
received that status in November, 2008. Since that affiliation was for-
malized, KOPRI’s staff has participated in the meetings as an expert 
contingent of national delegates. They attended the Arctic Council min-
isterial meeting, the Senior Arctic Officials meeting, as well as the 
Arctic Monitoring and Assessment Programme (AMAP) meeting in 
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Helsinki in 2009 to support the Ministry of Foreign Affairs and Trade. 
Korea’s permanent observer status to the Arctic Council will lead 
KOPRI in the future to participate actively in the various monitoring 
and research programs led by working groups under the Council. Under 
the Article 234 of United Nations Law of the Sea Convention (LOSC), 
Korea joined LOSC in 1996, and a Korean expert, Dr. Yong-Ahn Park, 
is one of the members of the UN Commission on the Limits of the 
Continental Shelf. Another Korean expert, Dr. Jin-Hyun Paik is one of 
the judging members of International Tribunal for the Law of the Sea 
(ITLOS). Korea tries to respect the positions of the Arctic coastal coun-
tries on the issues relevant with Article 234.

For the sake of comprehensive Arctic sustainability, scientific research 
and relevant monitoring on the Arctic environment and ecosystems 
should be encouraged and supported, with a preference for research that 
protects the environment and indigenous people. The Arctic and the 
Antarctic are the world’s most uncontaminated areas and are especially 
vulnerable to climate change. In particular, environmental protection is 
crucial issue because the Arctic area is the homeland of indigenous 
people. Any decrease of sea ice in the Arctic raises expectations about 
developing and using the resource because of greater accessibility, but 
sustainable development is one of the main goals of the Arctic Council 
and for this reason scientific research and surveys preceded development 
of the Arctic region. Arctic states and non-Arctic states should work to-
gether through research collaboration to ensure environmental protection 
of the vast Arctic area and scientific research activities to address Arctic 
environmental issues should be further supported. 
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