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1. Managing Director's Statement

The past twenty four months have been an eventful period 
in the China Navigation Company’s (CNCo) history, with 
numerous developments across many aspects of our business. 
This has included the acquisition of Tasman Orient Line (TOL) 
in April 2009, the successful move of CNCo’s head office 
from Hong Kong to Singapore in December 2009, and the 
subsequent repositioning of Swire Shipping's  head office 
from Sydney to Singapore over the course of 2010.

Despite these structural changes, the aspiration to be best 
in class in environmental management remains a priority for 
CNCo, both in terms of day-to-day operations and broader 
business development strategies. We have continued 
to develop our commitment to reducing emissions and 
environmental protection through 2009 and 2010: over 
the reporting period a total of fourteen CNCo vessels were 
drydocked, with paint systems and retrofits applied to improve 
fleet efficiency. A further four drydocks are scheduled for 2011. 
Continuation of slow steaming policies, instigated in 2008, has 
led to furthered reduction in fleet emission levels.

In l ine with the wider Swire group’s commitment to 
susta inable  deve lopment ,  ongoing improvements 
in the quality and accuracy of CNCo’s environmental 
reporting continue to ensure that, year on year, our annual 
environmental report provides a clear picture of the impact 
of our operations. For example, from January 2009, CNCo fuel 
efficiency metrics have been calculated based on port-to-port 
liftings to give a more accurate representation of grams of 
greenhouse gases emitted per tonne-mile1. Also from January 
2009, in-port fuel consumption figures have been gathered 
for CNCo fleet, and for the combined TOL and CNCo fleet from 
August 2009 onwards.

Developments have also been made in staff training. 
From March 2010, a company-wide training program 
was introduced to instruct the skills and knowledge that 
all seafarers should have on environmental compliance, 
representing a step towards CNCo’s objective of implementing 
the ISO 14001 Environmental Management Standard.

At the end of 2010 CNCo placed an order for eight 31,000 
dwt multipurpose vessels. The ships have been designed to 
achieve very high efficiency for their type, ensuring the lowest 
fuel consumption per tonne-mile possible through extensive 
work on hull, propeller and rudder optimisation, the use of 
propeller nozzles and low resistance paints, and the selection 
of high-efficiency hardware and machinery.

This report presents the data and information that we believe 
is essential to the ongoing process of understanding and 
improving CNCo’s environmental performance, so that we 
may better continue to provide the highest standards of 
service whilst meeting the expectations of our stakeholders 
and environmental compliance.

Richard Kendall 
Managing Director, China Navigation

1	 See Chapter 7 for further details.
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2. China Navigation Profile

The China Navigation Company (CNCo) is the deep-sea ship owning and operating arm of the Swire group of companies, wholly 
owned by the group’s parent company, John Swire & Sons Limited, and registered in the UK.

The company’s headquarters have been based in Singapore since 2009, with established owner’s representative offices in Hong 
Kong, Australia, the UK, New Zealand and India, and agencies around the world. Our activities have a primary focus on South 
East Asia, the South Pacific, Australia and New Zealand.

We are an owner-operator of a fleet of 18 ships (17 geared multipurpose container ships and one Panamax bulk carrier/ silo 
vessel) and charter a number of further vessels to support our activities, which include the management of liner trades, dry bulk 
shipping, and bulk logistics handling. Across these three key business areas the company serves a global network of customers 
in a wide range of industries, including manufacturing, natural resources, agriculture, industrial equipment and logistics.

Liner Trades

Swire Shipping is CNCo’s wholly-owned liner trade subsidiary, 
and incorporated Tasman Orient Line in 2009. CNCo also 
manages trade lines in three associated companies: Greater 
Bali Hai, Polynesia Line, and NGPL-JSP. Swire Shipping has 
established representative offices globally, and their network 
includes Swire Shipping Agencies, another wholly-owned 
subsidiary. Swire Shipping employs a number of CNCo owned 
and chartered-in ships; over 2010 Swire Shipping employed 
34 ships of 13,000 to 42,000dwt.

Bulk Shipping

CNCo has extensive experience in the dry bulk sector. During 
2009 and 2010 CNCo was a 25% shareholder in the M.V. Bulk 
Hong Kong, a Capesize bulk carrier on a long-term time 
charter. From the beginning of 2011, CNCo’s shareholding will 
be restructured to a stake in a wider pool of 10 bulk carriers 
operated by CBC logistics. Furthur dry bulk operations include 
the Capesize bulk carrier M.V. Erradale, which was managed by 
CNCo on a bare-boat charter until its return to its head owner 
in December 2009.

Bulk Logistics

CNCo’s bulk logistics handling operations include an offshore 
transshipment solution based in Papua New Guinea, using 
the M.V. Erawan (a geared silo Panamax bulk carrier) as a 
floating terminal. This led to the establishment of our growing 
joint venture offshore bulk logistics provider, Swire CTM Bulk 
Logistics (SCBL). The first SCBL project began in November 
2008 in East Kalimantan, Indonesia, using the F.C. Abby in 
partnership with Pt. Mitra Bahtera Segarasejati (MBSS). In 
March 2011 SCBL’s second Indonesian project will commence 
operations with the deployment of transshipment vessel F.C. 
Chloe.
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3. Shipping and the Environment

Deep-sea shipping is  associated with a  number of 
environmental issues, including oil spills, the emission of 
greenhouse gases (GHGs) and other exhaust pollutants such as 
SO2, ballast water exchange, the emission of ozone-depleting 
gases, and shipboard waste disposal. The international 
shipping industry was responsible for 2.7% of global carbon 
dioxide emissions in 20072. Although shipping remains 
the most energy-efficient mode of mass cargo transport, 
significant opportunities lie ahead for the improvement of 
ship fuel efficiency and pollutant management through 
implementation of the latest technologies and operational 
policies. 

Our Stakeholders

We recognize that as a ship owner-operator we are 
responsible for the emission of significant quantities of GHGs 
and pollutants into the atmosphere, as well as the production 
of other unavoidable waste products. As such, we invest 
considerable resources into researching and implementing 
fuel saving and other environmental measures, to meet the 
expectations of our businesses’ stakeholders and minimise the 
impact of our operations. 

Under our commitment to environmental  repor ting 
transparency, and in line with our objective of full compliance 
with the ISO 14001 Environmental Management Standard, 
CNCo has a key goal for 2011 to increase and improve 
levels of awareness and communication with its customers 
on environmental matters. ISO 14001 is an internationally 
accredited Environmental Management System, providing 
a formal structure for the continual improvement of 
environmental performance.

International Regulatory Developments

CNCo follows legislative progress closely and aims to comply 
with forthcoming regulations and initiatives well in advance 
of implementation. The Marine Environmental Protection 
Committee (MEPC), a sub-branch of the IMO, plays a pivotal 
role in this regard. Recent developments include:

•  Garbage Management
MARPOL Annex V (for the prevention of pollution by 
garbage from ships) has been amended with effect from 
the next MEPC meeting in July 2011 in Washington D.C. Key 
changes will include the updating of definitions, and the 
inclusion of a new requirement specifying that discharge 
of all garbage into the sea is prohibited (except as expressly 
provided otherwise).

•  Emissions Control Areas (ECAs)
An increasing number of areas have become party to 
Emissions Control Agreements designed to minimise 
emissions of nitrogen oxide, sulphur and particulate matter. 
At the most recent MEPC meeting in September 2010, a 
proposal to designate certain waters adjacent to coasts of 
Puerto Rico (United States) and the Virgin Islands (United 
States) was  put forward. Currently, there are two designated 
ECAs under Annex VI, the Baltic Sea area and the North 
Sea area, while a third area, the North American ECA, was 
adopted in March 2010, with expected entry into force in 
August 2011.

•  Ship Scrappage and Recycling
The Hong Kong International Convention for the Safe and 
Environmentally Sound Recycling of Ships was adopted 
in May 2009. Work continues on developing guidelines 
intended to assist ship recycling facilities to commence 
introducing voluntary improvements.

•  Market Based Mechanisms (MBMs)
2009 and 2010 have seen significant progress in discussions 
over market-based mechanisms (MBMs) for reducing GHG 
emissions from ships and their suitability for the industry. At 
the heart of the debate is the question of whether a market-
based emissions trading scheme would be more effective 
compared to a flat tax levy on emissions. The most recent 
IMO MEPC meeting in September 2010 involved the review 
of an Expert Group feasibility study and impact assessment 
on MBMs.

2	 Second IMO GHG Study 2009.

Pacific Adventurer Incident

Following the regrettable loss of containers from CNCo 
vessel Pacific Adventurer off the east coast of Australia 
in 2009, an investigation and report has been compiled 
by the Australian Transport Safety Bureau. Further details 
of action taken since the incident and a copy of the full 
report can be found at:
http://www.atsb.gov.au/publications/investigation_
reports/2009/mair/263-mo-2009-002.aspx
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•  Ship Energy Efficiency Design Index (SEEDI)
The SEEDI is a ship design plan to be introduced by the 
MEPC that will require a minimum energy efficiency level 
per capacity mile for different ship types. With the level 
being tightened incrementally every five years the SEEDI 
will stimulate continued technical development of all the 
components influencing the fuel efficiency of a ship.

•  Ship Energy Efficiency Management Plan (SEEMP)
The SEEMP establishes a mechanism for a shipping company 
to improve the energy efficiency of ship operations by 
providing an approach for monitoring ship and fleet 
efficiency performance over time. The plan encourages 
the consideration of new technologies and practices when 
seeking to optimise the performance of a ship.
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4. CNCo Environmental Policy: Aspiring to be Best in Class

CNCo considers the protection of the environment an integral part of its business strategy. CNCo’s foundations were built on 
innovation, long term investment and operational excellence; these core tenets are upheld today and are drawn on when 
implementing our environmental policy. The CNCo ship management department seeks to constantly improve the performance 
of the ships in the fleet through trialing and application of new technologies, careful planning and maintenance and reinforcing 
best practice on board the ships. The CNCo environmental policy reflects these objectives.

CNCo’s staff, both at sea and ashore, will carry out their work giving environmental concerns 
the highest priority possible and, by doing so, aspire to be “best in class” concerning all related 
environmental matters.

To achieve these aims CNCo will:

•  Seek to optimise its operations by using the latest technology and best practice to achieve 
operational efficiency in reducing CNCo’s effect on the environment.

•  Comply with all international and local environmental regulations and, where laws or 
regulations do not exist, ensure that best practice standards are met.

•  Regularly review its policy to ensure that it is up to date and meeting its objectives in 
protecting the environment.

•  Train all its employees to ensure that they can be proactive and have a positive attitude to all 
environmental issues.

•  Provide its shore management with the most up to date environmental training to ensure 
that all shore staff are fully advised of international environmental laws and standards and 
can apply them in CNCo’s business dealings.

•  Engage with its customers and contractors during its business dealings to ensure that 
they carry out their operations in accordance with good environmental principles that 
meet or exceed existing legal standards. Where a customer or contractor does not have an 
environmental policy or is not following up any environmental standard, CNCo’s staff are to 
encourage them to cooperate with its policy during its business relationship with them.

•  Publish its operational data in the public domain to show CNCo’s performance for 
environmental protection.
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5. Swire Group Sustainable Development Policy

CNCo is fully owned by John Swire and Sons UK Ltd., and is the oldest company in the group. Like all companies in the 
Swire group, CNCo has a long established reputation for integrity, professionalism and innovation, and setting standards for 
operational excellence wherever we do business. As such, the Swire Group sustainable development policy represents a central 
aspect of CNCo’s business values.

We adopt this policy because:

• Long-term value creation for our shareholders depends on the sustainable development3 of 
our businesses and the communities in which we operate.

•  We wish to excel as corporate citizens.

Our policy:

• Industry leadership: We will work with others to promote sustainable development in the 
industries in which we operate.

• In our operations: We will meet or exceed all legal requirements and:

• Be a good steward of the natural resources and biodiversity under our influence and ensure 
that all potential adverse impacts of our operations on the environment are identified and 
appropriately managed.

• Operate as far as is reasonably practicable in a manner which safeguards the health and safety 
of all our stakeholders.

• Strive to be an employer of choice by providing an environment in which all employees are 
treated fairly and with respect and can realise their full potential.

• Favour suppliers and contractors who promote sustainable development and encourage the 
responsible use of our products and services by our customers and consumers.

• Promote good relationships with the communities of which we are a part and enhance their 
capabilities while respecting people's culture and heritage.

Making it happen:

• All companies in which the Swire group has a controlling interest will have action plans for 
applying this policy in a way which is relevant to their business. We will encourage other 
companies in which we have an interest as a shareholder or through our supply chain to 
implement similar policies.

• We will encourage and empower our staff to be proactive on sustainable development matters 
both at work and in the community.

• We will monitor our performance. Operating companies in the Swire group should monitor 
their performance and report it externally regularly.

• We will review this policy periodically, having regard in particular to stakeholder dialogues.

3	 Sustainable Development is development that meets the needs of the present without compromising the ability of future generations to meet their own 
needs. - "Our Common Future", 1987 - World Commission on Environment and Development. Sustainable development covers environmental, health and 
safety, employment, business partnerships and community matters.
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6. Reporting Parameters

CNCo’s annual environmental reports reflect the company 
philosophy of being transparent to our stakeholders, 
including customers, suppliers, our employees, and other 
shipping companies. CNCo endeavors to use accurate 
measurement, transparent reporting and analysis to improve 
its environmental performance under an economic and social 
rational, exceed the requirements of international regulations, 
and behave consistently with the Swire group’s commitment 
to the ongoing development of sustainable businesses.

This report presents data relating to the environmental impact 
of CNCo’s operations. This includes fuel use and efficiency data 
for our entire liner fleet (both chartered and owned vessels), 
the silo vessel M.V. Erawan and bulk carrier M.V. Erradale, and 
on-board waste management data for our owned vessels .

CNCo’s environmental data reporting period is annual (Jan 
1st – Dec 31st), and the company has historically produced a 
report yearly since 2005 (see www.chinanav.com for previous 
reports). However, since the 2008 report was published the 
company has undergone significant restructuring, and it was 
therefore decided to combine the 2009 and 2010 reports into 
a single publication.

Environmental data has been collected from the CNCo 
fleet since 2005. However, due to significant changes and 
refinements in collection and processing methodologies 
for fuel, emissions and efficiency data, only data from 2008 
onwards will be incorporated into CNCo environmental 
reports in future.

Key Developments over the Reporting Period

Corporate/ structural/ operational developments:

• Nov 2008 -	 Swire CTM Bulk Logistics' affiliate's transshipment 
vessel FC Abby operational

• Jun 2009 -	 Swire Shipping acquires 100% ownership of  
Tasman Orient Line (TOL)

• Sep 2009 -	 China Navigation head office moved to Singapore 
as The China Navigation Company Pte. Ltd.

• Dec 2009 -	Capesize bulk carrier M.V. Erradale returned to 
head owners

• May 2010 -	Swire Shipping representative offices moved to 
Singapore ownership under CNCo Pte. Ltd.

• Aug 2010 -	Swire Shipping Agency off ices moved to 
Singapore ownership under CNCo Pte Ltd.

• Dec 2010 -	New build order placed for eight 31,000 dwt 
multipurpose vessels

Reporting changes:

• Jan 2009 -	 In port fuel consumption gathered for CNCo fleet 
(excluding TOL)

• Aug 2009 -	 In port fuel consumption gathered for TOL fleet 
and CNCo fleet combined

• Jan 2011 -	 Green Office data collection standardized and 
resumed for all CNCo-owned offices, having been 
on hold in certain offices during company-wide 
restructuring in 2009 and 2010

Corrections to the 2008 CNCo Environmental Report

There was a discrepancy in the number of ships for 2008 
due to the double-counting of 2 vessels moved from TOL to 
CNCo (Tasman Explorer and Tasman Voyager changed name 
to become Pacific Destiny and Pacific Dream respectively). This 
has resulted in over-stated figures for 2008’s emissions, GHG 
and efficiency data: in 2008 53 vessels were reported, whereas 
only 51 vessels were in operation.

In 2008 M.V. Erawan and M.V. Erradale's fuel efficiency data 
was included together with that of the remainder of the 
liner shipping fleet. In the 2009 and 2010 report they will be 
presented separately, on the basis that their operational and 
efficiency profiles as a transshipment vessel and bulk carrier 
are very different to that of the liner fleet’s operations.

For further questions regarding this report or its contents, 
please contact enquiry@chinanav.com.

Environmental Data for Shore Staff and Offices

Although the vast majority of CNCo’s greenhouse gas footprint 
is derived from the operation of its vessels, we recognize 
that our offices and shore staff around the world also have 
an impact on the environment. In past CNCo Environmental 
Reports data from our ‘Green Office’ data collection system has 
been reported yearly, providing a summary of electricity and 
paper usage, and airmiles travelled by shore staff. It is CNCo’s 
intention to continue this reporting process. However, for the 
years 2009 and 2010 company-wide restructuring has meant 
that data collection over this period has been of relatively low 
integrity, and is therefore not presented in this report. Looking 
ahead, ‘Green Office’ data will be reported from the 2011 CNCo 
Environmental Report onwards.
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7. Fuel, Emissions and Efficiency: 
Liner Trade Fleet (CNCo Owned & Chartered Vessels)

In order to fully understand our impact on the environment 
and our operational efficiencies, CNCo strives continually to 
improve its fuel and emissions data collection methodologies. 
From 2008, the process by which we collect data from 
our owned and chartered ships has been refined and 
consolidated. We now collect a full ship’s data profile from 
each of our vessels daily at 12:00 noon, as well as at arrival 
and departure from each port. From 2008, data on port-to-

Notes:

Please note that although best efforts have been made to ensure that data collection methodologies are consistent and 
comparable year on year, ongoing reviewing and refining of data management processes means there may be minor 
discrepancies in data integrity over time. Other points of note:

• Bulk and transshipment vessels Erawan and Erradale not included in liner trade analysis due to different modes of operation.

• Double-counted vessels from 2008 CNCo Environmental Report removed from totals4.

•	Data up to Q3 2009 was sourced from TOL and SSL who had slightly different collection methodologies. As part of our 
continual efforts to improve emissions reporting this issue has been fixed for 2010 and data collection methodologies have 
been consolidated across the fleet. For example, up to August 2009 data does not include harbour distance. In instances where 
2009 data does not include harbour distance, 3% has been added to reflect harbour distance and therefore equalize the data.

•	Over 2009 some vessels were subchartered. The period during which these vessels were under the management of third 
parties has not been incorporated into this analysis.

port cargo volumes has been collected to give a clearer idea 
of our operational efficiency; from August 2009, in-port fuel 
consumption data has been gathered for the fleet; and from 
September 2009, data collection methodologies for ex-TOL 
vessels and Swire vessels have been consolidated to provide 
consistent fleet statistics across the board. Through these, and 
other, developments, the integrity of our fleet’s environmental 
data improves year on year.

Fuel, Emissions and Efficiency Statistics, 2008-2010

*	 ‘Ballast only Distance’ refers to the number of nautical miles travelled when the ship is at ballast, i.e. carrying negligible cargo.
**	 See page 12 for explanation of GHG Index.
4	 See note on page 8 under "Corrections to the 2008 CNCo Environmental Report".

Type Unit 2008 2009 2010
Heavy Fuel Oil (HFO) tonnes 330,175.54 295,710.16 208,647.07
Average HFO Sulphur content % 3.13 3.09 2.84
Marine Diesel Oil (MDO) tonnes 9,710.79 7,688.21 3,529.03
Average MDO Sulphur content % 1.25 0.67 1.23
Total Distance Traveled (laden leg) nm 3,184,160.20 3,069,946.32 2,162,894.68
Ballast only Distance * nm 55,839.00 73,249.00 31,056.00
Cargo Loaded tonnes 4,941,445.98 4,151,626.61 4,490,008.63
Number of Ships - 51 50 34
GHG tonnes 1,077,580.19 967,427.96 670,779.98
CO2 tonnes 1,059,270.55 945,489.82 661,041.03
Refrigerant Gases tonnes 4.84 5.80 2.58
GHG Index ** g/t-nm 28.11 30.84 24.83
SO2 tonnes 20,987.34 18,517.14 11,767.14



The Kokopo Chief During drydock in 2011, with 
primer coat complete and awaiting application of low 
friction LF-Sea paint.
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Fuel Consumption: Data Analysis

The reduction in fuel consumption can largely be explained 
by the year-on-year reduction in total distance travelled by 
all CNCo owned and chartered vessels. The steady decline in 
consumption over 2007, 2008 and 2009 can also be attributed 
in part to falling cargo volumes. In some cases, reduced 
cargo volumes led to slower steaming policies which led 
to further reductions. The large drop in fuel consumption 
between 2009 and 2010 is chiefly due to the scaling-down 

Chart showing tons of Heavy Fuel Oil (HFO) and Marine Diesel Oil (MDO) used by 
CNCo liner trades vessels, 2008-2010.
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of CNCo’s fleet size from 50 vessels in 2009 to 34 in 2010. 
CNCo achieves significant fuel consumption savings through 
operating its vessels' main engines in the most-fuel efficient 
manner possible. For example, higher engine efficiency has 
been achieved on our “Challenger” class vessels through the 
introduction of smaller fuel nozzles, which facilitate slower 
steaming.

Paint Technology

The natural deterioration of a ship’s steel hull can lead 
to large losses in fuel efficiency; the combined effect of 
fouling, barnacle-growth and corrosion leads to high 
levels of frictional resistance between the ship’s bottom 
and surrounding water. CNCo uses Nippon LF-Sea, a 
‘next-generation’ paint technology on all owned vessels. 
This paint system traps minute particles of water on its 
surface, eliminating the friction drag caused by the minute 
indentations found on surfaces treated with conventional 
paints. Nippon’s tin-free LF-Sea paint provides up to 4% 
improvement in fuel efficiency compared to conventional 
anti-fouling paints. See chapters 10 and 13 for further 
details on paint systems and their use in CNCo drydockings 
and new-build vessels.
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Background to the GHG Index

The ‘grams per ton-mile’ GHG efficiency index (hereafter referred to as the GHG Index) is a performance indicator representing 
either the operational or technical efficiency of ships (depending on its interpretation5). The GHG Index shows us how many 
grams of CO2 equivalent greenhouse gases (GHG) are emitted to ship one deadweight tonne of cargo over one nautical mile 
based on the following calculation6:

(3.114 x ∑ HFO) + (3.206 x ∑ MDO) + (3780 x Ref. Gas)

 ∑ Cargo Carried x (Load Distance + Ballast Distance)
GHG Index = x10 6

In the equation, the total annual tonnes of heavy fuel oil 
(HFO) and marine diesel oil (MDO) consumed by the fleet is 
multiplied by a factor of 3.114 for HFO and 3.206 for MDO to 
calculate total CO2 emissions derived from fuel use. The total 
annual volume of refrigerant gases used is multiplied by 3,780 
to calculate total emissions in CO2 equivalent tonnes. These 
totals are added together to provide a total figure for GHG gas 
emissions for the fleet in CO2 equivalent tonnes.

Metric tonnes of cargo carried by the ship between every 
port-to-port combination (cargo deadweight) is multiplied 
by the distance travelled (nautical miles) by the ship for the 
same port-to-port combination to produce tonne-miles port-
to-port. Each of these totals is aggregated ship by ship, for the 
entire fleet, to produce total annual tonne-miles.

Total GHG emitted is then divided by total tonne-miles to 
provide the GHG index. Analysis of the GHG Index should be 
accompanied with analysis of total CO2 emissions year on year, 
total distance travelled year on year, and total cargo carried 
year on year.

5	 Comparability with others in the sector is limited due to the differences in application and interpretation of variables in the GHG Index equation, as well as 
inherent differences in operations. Many operators disregard utilisation in their calculation of the GHG Index, greatly enhancing their operational efficiency 
results. When utilisation is not taken into account (i.e. the ship’s distance is multiplied by cargo capacity rather than cargo carried) the result is more a 
measure of technical efficiency.

6	 Calculation as recommended in “Interim Guidelines for Voluntary Ship CO2 Emission Indexing for use in Trials", IMO MEPC Circular No. 471 (29 July 2005).

Note: Fuel, refrigerant gas and cargo carried measured in metric tonnes. Distances measured in nautical miles (nm).
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Emissions: Data Analysis

Over the past five years CNCo has constantly improved the 
scope of emissions data recording. Since 2005, data on marine 
fuel CO2 and SO2 emissions has been collected on a monthly 
basis from CNCo owned vessels. From 2007 data was collected 
from chartered vessels operating on our liner trades, and since 

2008, refrigerant gas consumption has also been recorded, 
allowing us to compile an accurate measurement of the 
precise level of our GHG emissions in terms of CO2 equivalent 
tonnes7.

Charts showing tonnes of CO2 and refrigerant gases emitted by CNCo liner trades vessels, 2008-2010.

Chart showing tonnes of GHG (in terms of CO2 equivalent tonnes) emitted by CNCo liner 
trades vessels, 2008-2010.

7	 Refrigerant gases used on CNCo owned and chartered vessels are multiplied by a factor of 3780 to achieve a figure for CO2 - equivalent tons. This factor is 
recommended by the IMO, as outlined in T.J. Gunner’s “Calculation Spreadsheet for Voyage Calculations for ISO 14000 Purposes” (October 2005).



tonnes

25,000

20,000

15,000

10,000

5,000

0
2008 2009 2010

20,987

18,517

11,767

SO2

Environmental Report 2009+2010  China Navigation 14

Chart showing tonnes of SO2 emitted by CNCo liner trades vessels, 
2008-2010.

NOx emissions are not calculated and included in our analysis 
for two reasons:

(a) Before the introduction of the IMO NOx technical code (Sept 
1997, Annex VI, MARPOL) there were no NOx emissions 
limits set for ships. Once adopted, the code only applied 
to engines on ships installed on or after 1st January 2000. 
As such, due to the older ships we own, the engines are 
not installed with accurate onboard NOx monitoring and 
recording equipment. We have researched retroactively 
installing analysers on board the owned fleet but at 
present the cost is not economically viable.

(b) Due to the variable speeds and powers our ships operate 
at, the components necessary to calculate NOx emissions 
(all factors being constant) including weighted averages 
of engine temperature and fuel calorific value are judged 
to be too inaccurate to be meaningful. The CNCo owned 
fleet concentrates on saving fuel by operating at 60-
80% power; it is noteworthy that this measure in itself, in 
addition to the lower rated engines due to the age of the 
ships we own, results in the production of significantly less 
NOx emissions than the modern equivalents.

Despite refrigerant gas emissions rising in 2009, the overall 
emission of GHG's and SO2 has been reduced over the 2008 to 
2010 period due to lower fuel consumption, which is largely 
due to rationalization of our trades and a smaller fleet, as well 
as fuel saving and efficiency measures made by CNCo’s ship 
management department (see chapter 10 for further details). 
Fuel sulphur content also improved between 2008 and 2010; 
over the period the average sulphur content of HFO used on 
board CNCo owned and chartered vessels was reduced from 
3.13% to 2.84%. CNCo target an average HFO SO2 content of 
2.5%.
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Chart illustrating total GHG emissions and efficiency of CNCo owned and chartered liner trades vessels from 
2008-2010. Note: The lower the GHG Index figure, the more efficient the ship. 

Though the total volume of GHG emitted by the CNCo fleet 
has fallen over the 2008 to 2010 period, the liner trades 
became less efficient between 2008 and 2009, with the 
number of grams of GHG emitted per tonne mile rising from 
28.11 in 2008 to 30.84 grams in 2009. This was chiefly due to 
decreasing cargo volumes, which meant that the ships weren’t 

being utilised to their maximum capacity. However, efficiency 
improved considerably in 2010, albeit well below its 2008 
levels, largely on the back of trade restructuring and better 
utilization of the vessels’ cargo carrying capabilities. CNCo 
aims to continue this trend and ensure that cargo carrying 
efficiency continues to improve year on year.

GHG Total emission (tonnes CO2 equivalent) Grams CO2 per tonne-mile

Efficiency: Data Analysis

Weather Routing

Unfavourable ocean weather patterns and currents not only present a challenge to a ship’s safe passage; they can also 
have a significant impact on fuel consumption levels. All CNCo-owned vessels are equipped with high quality weather 
charts, which include high resolution ocean current data. Aided with this information, ships’ masters are able to evaluate 
and select navigational routes providing optimal speed and minimising fuel consumption. CNCo’s ‘D-Class’ vessels (Pacific 
Flores, Pacific Java, Pacific Celebes and Pacific Makassar) are supplied with additional advanced weather routing data, 
designed to further aid the master’s evaluation of the most fuel-efficient passage.
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8. Waste Management: CNCo Owned Fleet Only

The IMO Waste categorising system was designed to control 
waste management on board vessels and define the ways 
in which different materials can be handled, either through 
disposal ashore, to sea, or disposal through incineration on 
board.

The following categories8 are defined and included in our 
analysis:

8	 Note that at its 61st session in September 2010, the IMO Marine Environmental Committee (MEPC) approved, with a view to adoption at its next session, 
amendments to MARPOL Annex V for the prevention of pollution by garbage from ships. Key changes will include the updating of definitions, and the 
inclusion of a new requirement specifying that discharge of all garbage into the sea is prohibited (except as expressly provided otherwise).

9	 Human generated waste is defined as the sum of IMO categories 1, 3, 4 and 5. The majority of the waste recorded for categories 2 and 6 is waste associated 
with stowage of cargo, and has no relation to hours worked as it is a function of the type and quantity of cargo carried.

10	 Due to limited data availability, man hours data are only available from April to December 2008. Total volume of human generated waste has also been 
presented for just April 2008 to December 2008 to align.

CNCo makes concerted efforts to improve waste management 
on board its owned ships, and aims to responsibly handle 
waste through reducing the quantities of waste produced per 
100 man days. Wherever possible, waste is minimised at source 
through reduction of packing materials. Waste management 
procedures are defined and monitored through garbage 
management manuals and record books on board all of our 
ships. Where waste disposal is required, we have focused on 
disposing a greater volume of ship-generated waste ashore 
to responsible waste processing facilities, avoiding where 
possible disposal to sea or through incineration.

Central to CNCo’s analysis of on-board waste management 
is the quantity of human-generated waste9 produced per 
100 days worked by CNCo seafarers. The figures and graph 
overleaf indicate that over 2009 and 2010 the quantity of 
waste produced per 100 days worked was constant between 
April 200810 and 2009, but has increased marginally between 
2009 and 2010. It is CNCo’s objective to reverse this trend 
going forward and start reducing volumes of human-
generated produced per 100 man days. This will be achieved 
through the sourcing of ship supplies and supplies with 
reduced packaging, through working with existing suppliers 
to achieve this, and through continued improvements in on-
board garbage management plans.

Cat. 1 Plastic (discharge to shore only)

Cat. 2 Biodegradable timber and paper materials

Cat. 3 Ground biodegradable rags, glass or metal

Cat. 4
Paper products, rags, glass, metal, bottles,
cargo residue etc.

Cat. 5 Food waste

Cat. 6 Incinerator ash (non-plastic)

Bilge Water Management

One of the latest additions to the CNCo-owned fleet was the roll-out of new oily water separators in 2010. Under MARPOL 
(the IMO’s international convention for the prevention of pollution from ships) Annex 1, commercial ships must test and 
process all bilge water passing overboard to ensure that oil levels are kept below 15 parts per million (ppm). CNCo’s new 
oily water separators have improved oily water monitoring capabilities and increased bilge water processing capacity. 
In line with the new equipment, a new company manual has been produced to aid ship’s staff in improving bilge water 
management.
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Chart showing Total Quantities of Waste categories 1-6 by Method of Disposal, 2005-2010.

Over the 2005 to 2010 period, waste disposal methods have 
been relatively consistent. The quantity of waste incinerated 
has decreased marginally. Where possible, CNCo aims to 
reduce overall quantities of waste produced. Where this is 
not possible CNCo’s objective is to increase the proportion of 

waste sent to shore where it is reused, recycled or disposed 
of in a responsible manner. For example, all CNCo dunnage 
discharged ashore in Singapore is now put aside as stock for 
re-use if it is still in a usable condition.

Year Apr - Dec 2008 2009 2010
Human-Generated Waste Produced (m3) 1,284 1,673 1,688
Total Man Days Worked 139,325 181,044 174,698
Waste per 100 Man Days 0.92 0.92 0.97

2009Apr - Dec 2008 2010
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Human generated waste produced per 100 man days (sum of IMO Categories 1, 3, 4 & 5) 
between April 2008 and December 2010
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Total quantities of waste categories 1-6 disposed, 2005-2010

Over the period 2005 to 2010, the CNCo fleet hasn’t seen a 
great deal of variation in the volumes of category 1 to 6 waste 
disposed of. There has been a slight increase in the volumes 
of category 1 and 2 waste, and a slight decrease in volumes 
of category 5 waste disposed of. The increase in category 2 
waste (biodegradable timber and paper materials) is largely 
due to an increase in the carriage of cargoes requiring large 
quantities of dunnage, such as steel coil. The slight decrease in 
category 5 waste (food waste) is due to both better on-board 
ship supply ordering and waste management, and a decrease 
in the total number of man days worked, which has a direct 
impact on quantities of food on board.

CNCo’s policy is to reduce where possible the production 
of all waste categories, through the use of products with 
low quantities of packaging, and the use of on-board ship 
management and ordering procedures to reduce waste 
output at source. Working with suppliers and contractors to 
contribute to this process is key in achieving this objective 
and is addressed in CNCo’s new Vendor Evaluation Review 
process11.

11	 See chapter 11.

MARPOL Training

From 2010 onwards, all CNCo sea staff have been required to complete two MARPOL waste management training 
courses. The two courses, ‘Meeting MARPOL Standards’ and ‘Waste Management Best Practices,’ are together designed to 
ensure that staff compliance with MARPOL standards and waste management best practices is of the highest possible 
standard. For vessels calling at United States ports, a third training course relating to discharge elimination, ‘NTV NPDES 
Training for Vessels,’ must be completed by all sea staff.
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9. Bulk Logistics: M.V. Erawan

The M.V. Erawan is a 64,643dwt geared Panamax bulk carrier 
(de-rated to 52,800dwt) that is used as a floating terminal in a 
copper concentrate transshipment operation off the coast of 
Papua New Guinea (PNG) in partnership with Ok Tedi Mining 
(OTML). Since 2008 the operation has closely recorded data to 
monitor its consumption, emissions and waste management. 
The data collected is intended to act as a benchmark, driving 
best practice on board and minimising the impact on the 
environment in keeping with the CNCo Environmental Policy 
and OTML’s commitment to best practice for sustainable 
development.

The M.V. Erawan is either anchored at the mouth of the 
Fly River or in the relative shelter of Port Moresby harbour 
depending on the time of year and the prevailing sea 

conditions. Copper concentrate is discharged from feeder 
ships by the M.V. Erawan which can then either be stored 
on board (for transfer at a later date) or transferred directly 
to export vessels (OGVs) that come alongside. In addition, 
fuel is transshipped in significant quantities to feeder vessels 
supporting the Ok Tedi mine.

We recognise that the M.V. Erawan operation is responsible 
for significant greenhouse gas (GHG) emissions into the 
atmosphere, as well as the production of other unavoidable 
waste products. We ensure we uphold (and exceed where 
possible) international regulations in all areas of the operation.
Running on Marine gas oil (MGO), the M.V. Erawan has very 
low SO2 emissions for a vessel of its type.  

In 2010 M.V. Erawan was drydocked in Guangzhou, People’s 
Republic of China. The three month ship maintenance project 
affected the vessel’s environmental profile in a number of 
ways. First, the ship’s mileage was considerably greater, due 
to the 3,200 nautical mile voyage between Port Moresby and 
Guangzhou. This increased consumption of marine gas oil 
(MGO) from 1,021.30 tonnes in 2009 to 5,761.86 tonnes in 
2010. A linear increase in SO2, CO2, and therefore greenhouse 
gas emissions was experienced as a result.

The total weight of cargo loaded also decreased considerably 
in 2010, down from 605,388 tonnes in 2009 to a total of 
479,306 tonnes. Again, this was due to the impact of the 
drydock which meant the ship was out of commercial use  
between April and August 2010. The volume of system lubes 
used, which are largely used in crane operation, decreased 
in 2010 for the same reason. The volume of bilge water 
discharged increased by a factor of five in 2010. This was also 
due to the drydock, during which large volumes of bilge water 
were attributable to both rain and cleaning processes.

Type Unit 2007 2008 2009 2010
Marine Gas Oil (MGO) tonnes 1,239.63 1,401.13 1,021.30 5,761.86
Average Sulphur in MGO % 0.03 0.03 0.03 0.03
Regrigerant Gases tonnes 0.07 0.09 0.06 0.06
System Lubes Litres 10,061 11,715 10,167 7,752
Cylinder Lubes Litres - - - -
Waste Oil m3 14.60 27.10 23.00 21.00
Bilge Water m3 128 133 122 620
Cargo Loaded (copper conc.) tonnes 726,718 628,421 605,388 479,306
Distance Travelled nm 390 390 602 7,518
Trips between Daru and POM - 1 1 2 1
Export Vessels Loaded - 48 42 45 34
Total GHG Emissions tonnes 4,244.14 4,841.67 3,489.57 18,699.31
Total CO2 Emissions tonnes 3,974.25 4,492.02 3,274.29 18,472.51
Total SO2  Emissions tonnes 0.74 0.84 0.61 3.45



Environmental Report 2009+2010  China Navigation 21

M.V. Erawan: Objectives for 2009 Outcome

CNCo are a participating member of the Swire Group 
Supply Chain Sustainability Committee and are actively 
discussing with our suppliers ways in which we can reduce/
change the packaging of stores supplied to the M.V. 
Erawan to minimise the waste produced and/or increase 
the amount that we recycle. This is particularly aimed at 
cardboard and plastic waste products.

IN PROGRESS. Due to relocation to Singapore this issue has 
now been covered by our Vendor Evaluation Form which is 
part of the CNCo Safety Management System.

A garbage compactor is being purchased for the M.V. 
Erawan to assist with garbage management.

IN PROGRESS.

The air conditioning system will be upgraded during the 
forthcoming dry-docking in February 2010; this is partly 
aimed at reducing refrigerant gas leakage on board.

YES.

The M.V.  Erawan  operation wil l  decrease waste oil 
incinerated and send a greater proportion to shore.

YES.

The M.V. Erawan operation will audit the handlers of the 
waste sent to shore to ensure responsible disposal.

IN PROGRESS.

Further Progress

• CNCo have commenced close dialogue with Ok Tedi to discuss and manage environmental matters relating with the project.

• New grabs installed to minimise dropping of ore during operations.

• Deck sweeping machines are under consideration as part of efforts to further minimise ore spillage.

• Weirs have been installed on deck to trap ore carried by run-off rain water, also to minimise ore spillage.
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10. DryDocks and CASPER® Monitoring

A case study was included in the 2008 CNCo Environmental 
Report, documenting efficiency-improvement efforts that 
were made during the drydock of CNCo’s four 41,600 dwt 
D-Class MPPs between September 2008 and January 2009. 
Specific modifications that were made included:

• Propellor Boss Cap Fins - propeller cones with their own small 
propeller blades, designed to deliver additional thrust and 
reduce fuel consumption

• Wake Ducts and Spoilers - ducts to improve water flow across 
the propeller, also designed to reduce fuel consumption

• Advanced Tin-free Anti-fouling Low Friction Paint - designed 
to minimise hull resistance

One of the D-Class vessels, the Pacific Java was fitted with 
“CASPER®”, a sophisticated hull and propeller resistance 
monitoring system. The results from 12 months of monitoring 
following the drydock show a sustained low level of hull 
resistance, demonstrating the beneficial effects of applying 
efficiency enhancing paint and retrofits at drydock. Hull 
resistance dropped from approximately 40% prior to drydock 
to 5% afterwards. The anti-fouling paint applied in drydock 
has helped to reduce the rate of resistance development on 
the Pacific Java’s hull - at the end of 2010 resistance was at 
approximately 17%.

The findings from the CASPER® study have led CNCo to initiate 
research into the hull performance of our other multipurpose 
vessel classes following drydock. The CASPER® system has 
now been installed on the Miho Class Kokopo Chief and the 
Challenger Class Pacific Mariner, both of which are due for 
drydock in 2011. The findings of these studies will be reported 
in the 2011 CNCo Environmental Report.

CNCo continue to work to maintain and, wherever possible, 
increase the efficiency and environmental performance of our 
fleet, using drydocks as a key opportunity for making vessel 
improvements. For example when multipurpose vessels Pacific 
Explorer and Tasman Endeavour were drydocked in 2010, Fuel 
Efficiency Manager and Aquametro marine fuel measurement 
systems were installed. These systems allow us to monitor and 
report fuel usage, and provide the Master with information 
and the opportunity to reduce fuel consumption by judicious 
adjustment of course and speed to optimise the passage.
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11. Progress Tracking: Success, Failures in 2009+10 and Goals for 2011

Environmental Targets for 2009 / 2010 Outcome

Continuing work towards gaining ISO 14001 accreditation 
for the CNCo office and owned fleet.

IN PROGRESS. 
To be activated end of 2011.

Continued research into new build design programme, 
centering on fuel efficiency.

YES. The new-build design ship size has been down-scaled 
to 31,000 dwt. An order has been placed for 8 vessels and 
several fuel saving and environmental design features will 
be implemented. See chapter 13 for further details.

Retrofitting of vessels with fuel-saving technology, in 
drydock and otherwise.

YES. Aquametro and FEM installed on Pacific Explorer and 
Tasman Endeavour, and various retrofits and low resistance 
paint applied in all 2009/10 drydocks.

Further development and implementation of the CNCo 
procurement policy.

YES. Vendor HS&E evaluation form implemented in July 
2010, to vet cleanliness, safety regulations, MARPOL 
compliance and packaging for all suppliers.

Identification and, where possible, use of garbage/ waste 
recycling locations on our vessel’s routes.

IN PROGRESS. Dunnage continues to be recycled in PNG,  
and re-used wherever possible from all ships calling 
Singapore. However further recycling facilities at other ports 
have yet to be identified.

Engaging with contractors that dispose of sludge ashore to 
audit their disposal methods.

IN PROGRESS. Contractors to be established over the course 
of 2011.

Continued exploration of potential technical/ operational 
solutions for our ships, such as the garbage compactors 
installed on D-Class ships.

IN PROGRESS. Compactors currently under order for Miho 
and Challenger classes.

The preparation of Environmental reports for each of our 
bulk logistics projects, as well as exploring the possibility of 
producing customer-specific environmental reports.

IN PROGRESS. Report prepared for M.V. Erawan. Reports for 
SCBL projects to be developed.

Looking forward to 2011: Goals/ Targets

• CNCo Environmental Management Committee to be re-established.

• Green Office reporting to be fully re-established.

• Singapore Eco Office Accreditation.

• ISO 14001 Environmental Management System certification process to be under way by the end of 2011.

• Reverse the existing increase in waste produced per 100 man days worked.

• Maintain the high level of data integrity that CNCo has worked hard to achieve over 2008-2010.

• Engage AA1000 (or similiar standard) to execute stakeholder engagement for the CNCo Environmental Report.
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12. The Swire-NOCS, Ocean Monitoring System (SNOMS)

The ocean absorbs about a quarter of the carbon dioxide 
added to the atmosphere each year; knowledge of this 
exchange process is controlled is key to our understanding 
of the oceans impact on global climate change. Swire 
Group's Charitable Trust has made a major contribution 
to this important science through the funding of ‘SNOMS’ 
in partnership with the National Oceanography Centre, 
Southampton (NOCS). The project has been evolving since 
2007 when innovative equipment was fitted on the CNCo 
D-Class ship Pacific Celebes. Initially this was on a global route, 
converting in autumn 2009 to a trade between Australia, New 
Zealand, the USA and Canada.

The ship’s crew provide a key part of the operation, servicing 
the instruments and collecting water samples which are 
vital for validating the performance of the continuous 
measurements. To cross-check the data, SNOMS also work 
with the University of Otago, New Zealand, and the Institute 
of Oceanographic Sciences, Canada, enabling confirmation 
of the high quality of samples collected. An extensive global 
data set based on the more than 3 years of sampling has now 
been deposited with the Carbon Dioxide Information and 
Advisory Centre at Oak Ridge, USA which holds all such data 
from around the world.

In October 2009 the group was joined by PhD student 
Zongpei Jiang from the University of Xiamen, PRC, who is 
funded by the Swire Group's Education Trust. He has already 
made an important contribution to the project by working 
with the manufacturers of the carbon dioxide measurement 
system to improve the precision and calibration of the data. 
SNOMS is now building up the kind of high precision data 
from different water types at different times of year that are 
needed for analysis of the scale of fluxes of CO2 between the 
ocean and the atmosphere, and how these fluxes change with 
location time of year and weather conditions.

Pacific Celebes leaving St John, Canada, in March 2009

Sue Har tman and Zongpei Jiang loading a sample from 
the Pacific Celebes onto SNOMS equipment (to measure the 
concentration of total dissolved inorganic carbon and total 
alkalinity in seawater)
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The graph shows how the partial pressure of CO2 in the water 
has changed during the first 5 pacific crossings. Waters in the 
southern hemisphere absorb CO2 from the air on all crossings 
because the concentration in the water is lower than the 
atmosphere. Deep CO2 - rich waters around the equator are 
major source of CO2 to the atmosphere; these surface off Peru 
and then move west along the equator. This is a constant 
process that varies in intensity with the change from El Nino 
to La Nina conditions. The direction of the flux appears to 
be more variable closer to the US coast. In part this due to 
differences in location of the ships position, however it is very 
valuable to have information in these regions. The changes 
there can be large and they are more variable and much less 
well documented than those along the equator. It is the ability 
of systems like those on the Pacific Celebes that make them 
so valuable in being able to be out there collecting data and 
seeing the world as it really is in all its complexity.

The above map shows the locations where samples of 
seawater were collected by the crew of Pacific Celebes 
between 2007 and 2010. The data from the samples is now 
lodged with the Carbon Dioxide Information Analysis centre  
in the USA. This map can be found also be seen at http://cdiac.
ornl.gov/oceans/VOS_Program/celebes.html.

The diagram shows the change in partial pressure of CO2 
(pCO2) dissolved in the samples collected by the crew of the 
Pacific Celebes during 5 crossing of the Pacific Ocean in 2009 
and 2010. The red line marks the atmospheric concentration 
of CO2. Where the value is below the line the water is taking 
up CO2 and visa-versa. (data on pCO2 have units of micro-
atmospheres: one micro-atmosphere is one millionth of the 
total gas contributing to the ambient atmospheric pressure).

Please visit the SNOMS website at http://www.noc.soton.
ac.uk/snoms/ for further information, route maps, project blog 
and information on publications.

http://cdiac.ornl.gov/oceans/VOS_Program/celebes.html
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13. New Builds

In December 2010 CNCo placed an order for eight 31,000 dwt multipurpose vessels, to be delivered between January and 
August 2013. The newly-ordered vessels are rated to carry 2082 TEU (147 refrigerated), but are also designed to carry general 
cargo, steel, project cargo, agricultural products and dry bulk cargoes. They will carry 31,000 dwt on 10.5m draft with a design 
speed of 15.5kts, but with capability of 19kts when fully laden.

In line with our environmental policy, extensive design work has been carried out to ensure that the ships are extremely fuel 
efficient for their type, and that their impact on the environment has been minimised wherever possible. Design features 
included to maximise efficiency and minimise environmental impact include the following:

- A high-efficiency IMO Tier II Wartsila 6RTFlex58T-D main 
engine has been selected. The engine has an MCR of 
13,560kw on 105rpm, but is optimised for maximum fuel 
efficiency at 60% MCR by means of electronically controlled 
parameters , utilizing low load tuning and a high efficiency 
turbocharger with a controllable exhaust gas waste gate.

- CNCo has worked closely with Futureship to optimise 
hull lines for maximum efficiency. Detailed hydrodynamic 
calculations have been carried out to ensure a smooth hull 
surface and minimum resistance.

- Low friction Nippon LF-Sea Paint is being considered, to 
reduce possible resistance caused by fouling and sliming.

- Testing is being carried out to optimise propeller resistance 
with the using Mewis wake ducts, and flap rudders .

- Electric cranes have been chosen specifically for their energy-
saving credentials; they use up to 30% less power than more 
common electro-hydraulic versions.

For further information please visit the CNCo website at www.chinanav.com

- Variable-frequency sea water cooling pumps and ballast 
pumps have been selected, providing energy savings of up 
to 60% when compared to constant-speed pumps.

- Low wattage T5 LED lighting has been selected for the 
vessels, offering energy savings of up to a third compared to 
standard market alternatives.

- A ballast water treatment plant will be installed to minimise 
the potential environmental impacts of ballast water 
exchange.

- Electric deck machinery will be considered to reduce the 
possibility of on-deck hydraulic oil leakages.

- All fuel and lube oil tanks will be protected by a double skin.
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New Build Hull Efficiency Design: Tank Testing

CNCo has worked closely with Futureship to optimise 
hull lines for maximum efficiency. Detailed hydrodynamic 
calculations have been carried out to ensure a smooth hull 
surface and minimal resistance at a range of drafts and 

operating speeds. Calculations have been supplemented 
with extensive tank testing to fully understand the prototype 
design’s performance and, if necessary, fine tune hull lines and 
bulbous bow shape to maximise efficiency.

Model of the CNCo new build design undergoing tank testing.
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14. Definitions

Terms used in this environmental report are defined as follows:

Term Abbreviation Definition

Metric Ton - Equivalent to 1,000 kilograms, or 1,000,000 grams

Nautical Mile nm
Measurement of distance used in the maritime industry, equivalent to one 
minute of latitude or 1,853 metres

Deadweight Tonnage dwt
The total carrying capacity of a ship; calculated by subtracted in weight of 
the ship itself from the displacement of a fully loaded ship (including fuel 
and stores)

Kilograms kg Measurement of weight, equivalent to 1,000 grams

Revenue-ton RT
If cargo is rated as weight or measure, whichever produces the highest 
revenue is considered the revenue ton

Tonne-nautical mile t-nm
Nautical miles travelled multiplied by metric tonnes of cargo carried
(refer to chapter 7 for details)

Heavy Fuel Oil HFO Used by ships’ main engines and boilers for propulsion, power and heating

Marine Diesel Oil MDO
Occasionally used on ships’ propulsion engines, but more commonly in 
boilers and for generation of electricitiy

Marine Gas Oil MGO
A very light form of diesel oil, used in propulsion engine and generation of 
electricity on M.V. Erawan (see chapter 9)
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Chart showing tons of cargo carried port-to-port and tons of manifested cargo loaded on board CNCo 
owned and chartered liner trades vessels between 2008-2010.
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The chart above illustrates the difference between two 
measurement techniques used to measure the quantity 
of cargo carried on CNCo ships. In calculating efficiency 
it is important to measure cargo carried as a ‘port-to-port’ 
figure rather than a manifested ‘bill of lading’ figure. The 
cargo loaded (manifested) bill of lading figure is calculated 
by taking the total of all cargo carried on CNCo owned and 
chartered vessels. The cargo carried port-to-port is calculated 
by summating the total weight of cargo carried between each 
port pair (e.g. Melbourne to Sydney, Sydney to Brisbane etc.), 
and is therefore a much higher figure.

Most of CNCo’s liner trade cargo is not loaded in one port and 
then discharged at the next. By contrast, some items of cargo 
may pass through multiple ports on one of our ships before 
reaching their final destination. Because of this it is necessary 
to calculate the GHG Index with reference to the port-to-port 
total of cargo loaded.




