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Sembcorp Marine is committed to mitigating environmental risks by taking measures 
to address key areas of environmental concerns in its operations as well as promoting 
green stewardship among its employees, partners and the community at large.

Environmental Management
The yards’ Environmental Management Systems begin with the identification and 
assessment of significant environmental aspects, followed by the implementation of 
mitigation measures and action plans to achieve targeted objectives in these identified 
areas. The environmental risks and associated plans are then communicated to all 
relevant staff for their action. All the shipyards require contractors, customers and 
any shipyard occupier to comply with these policies and practices when carrying out  
on-site activities. 

During a sustainability workshop held in the year, several key environmental 
performance measures were identified. These include energy use, materials usage and 
waste management, water resource management, and air quality management. The 
Group aims to efficiently use resources, save energy, reduce waste, encourage material 
recycling and minimise emissions of greenhouse gases. The yards work closely with 
government agencies, in particular the National Environment Agency, to ensure that 
environmental impacts are kept within the regulations stipulated by the Singapore 
government. The Group strives to reduce emissions to below regulatory standards 
wherever possible. There were no incidences, fines nor sanctions on non-compliance 
with environmental laws and regulations during the year.

Energy Management
As a marine and offshore industry player, Sembcorp Marine relies heavily on both direct 
and indirect sources of energy for its operations.

The yards’ consumption of diesel fuel amounted to 21,372,250 litres in 2011 
compared to 19,071,722 litres in 2010. The total amount of indirect energy or electricity  
consumed in 2011 was 553,000 GJ compared to 527,000 GJ in 2010. The Group’s 
electricity was sourced from Singapore’s national grid, which generated 79% of its 
output through natural gas, 19% from petroleum products such as fuel oil and diesel, 
and the remaining 3% through renewable sources such as biogas, municipal solid 
waste and solar power.# 
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# Figures are for the year of 2010 as referenced from “Fuel Mix of Electricity Generation from 2003-2010”, by Energy Market Authority, 
(2011) Energising Our Nation: Singapore Energy Statistics 2011, p.14. Republic of Singapore: Research and Statistics Unit.

Scenic surroundings and lush greenery at Sembawang Shipyard.
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The year in review saw an increase in the repair of support 
vessels, passengerships, LNG carriers and major offshore 
upgrading projects, particularly at Sembawang Shipyard, 
which required the continual supply of a large quantity of 
onboard power during refits. Power is taken from both fixed 
land electrical lines as well as additional high capacity 
portable diesel generators to meet these demands.

Continuous efforts are made by the yards to manage energy 
consumption, from researching and developing enhanced 
Energy Management Systems to day-to-day behaviour 
based management campaigns such as strategically-placed 
reminders to switch off appliances before leaving. The Group 
also carries out regular maintenance and periodic upgrading 
of its facilities to ensure efficient operations and minimise 
energy wastage.

During the year, Jurong Shipyard revamped the lighting 
system of several workshops and sheltered areas, switching 
from mercury light bulbs to energy-saving lights. The yard 
also began plans to install solar panels and clear roof 
panels to harvest sunlight. These moves will result in energy  
savings of an estimated 11,800 GJ and cost savings of  
more than $680,000 a year.

Materials Usage & Waste Management 
Raw Materials Consumption
The repair and construction of ships and drilling rig  
structures require large quantities of steel, a metal with high-
tensile strength, toughness and weldability. In 2011, the 
Group’s shipyards consumed 124,216.10mt of steel, a 63 
per cent increase from 76,155.70mt in 2010. This was due 
to an increase in steel requirements arising from a series of 
new rig construction projects which commenced in 2011. 

Waste Management
During its operations, the Group generates different types of 
waste, which it classifies as hazardous and non-hazardous. 

The Group’s non-hazardous waste, which consists primarily 
of general and wood waste, amounted to 40,421.79mt* 
in 2011. This was disposed through licensed disposal 
contractors. Key hazardous waste, comprising sludge, slop 
oil and chemical waste, amounted to 2,199.66mt in 2011, 
compared to 1,736.61mt in 2010. This increase was due 
primarily to the scope of ship repair projects during the year.

The sludge, slop oil and chemical waste are not generated 
by the shipyards but are found on ships that arrive and 
dock for repair or maintenance. The yards will flush these 
out for disposal as a part of their service offering to their 
clients. The waste is then treated and disposed by National 
Environment Agency licensed vendors in accordance with 
local regulations.

CHEMICAL & HAZARDOUS MATERIALS 
HANDLING
Shipyard operations at times require the handling of 
hazardous chemicals such as lubricant oils, diesel, oil 
dispersants, cleaning agents, paint and paint solvents, 
solvent cleaners and gases. All personnel are required 
to comply with the safety procedures listed in the Safety 
Data Sheets provided when handling these chemicals.  

The Group’s Permit-to-Work System further requires all 
handlers of such substances to be trained, competent 
and briefed on risk assessment by the respective 
technical engineers. Any task requiring the handling of 
such materials must be coordinated by the manager- 
in-charge, and the immediate site area has to be 
certified safe by a shipyard WSH officer before work  
can commence. 

SUSTAINABILITY PERFORMANCE
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* Figure excludes PPL Shipyard, where waste disposal volume was not tracked through its outsourced licensed disposal vendors.

The shipyards do not ship waste, whether non-hazardous or 
hazardous as defined by the Basel Convention, for disposal 
internationally. The Group’s yards had no recorded significant 
oil spills in 2011. In line with its respective Environmental 
Management System, each yard has an emergency spill 
response plan and conducts drills to ensure that it is 
equipped to contain and minimise any effect from spillages.

Recycling
Copper slag is an abrasive blasting grit which is used 
in shipyards to clean and prepare steel surfaces before 
new protective coatings are applied. In 2011, the Group’s 
operations produced a total of 113,100.83mt* of used 
copper slag and 22,977.1mt* of steel scrap. These were  
sold to licensed centres for recycling.

Recycled copper slag is an effective sand substitute for pavers and ready-mix concrete.Used copper slag is cleaned and treated at Sembcorp Marine’s subsidiary, JPL Industries.

LEVERAGING ON A RESOURCE RECOVERY OPPORTUNITY
Used copper slag is one of the largest by-products of shipyard operations. The industry generates an estimated  
300,000 tonnes of copper slag a year. Conventional methods of disposal relied heavily on landfill dumping which 
contributed negatively to the environmental landscape of land-scarce Singapore.

JPL Industries, a subsidiary of Sembcorp Marine, was first set up in 1990 to take advantage of the opportunities  
behind copper slag recycling. The company treats, filters and recycles used copper slag. Bulky and magnetic ferrous 
waste is first separated for removal. The copper slag then undergoes treatment to remove fine impurities before a 
filtration process separates it into various grades by particle size. 

The used slag is recovered for various purposes:
•	 Large particles of slag that have retained its abrasive properties are recovered as usable blasting grit.
•	 Filtered copper slag serves as an ideal partial sand replacement in the production of ready-mix concrete. The 

treated slag is supplied to various ready-mix companies in Singapore.  
•	 Treated slag is also used as a sand replacement in the manufacturing of concrete interlocking bricks which are 

often used for walking paths, driveways in industrial and residential areas as well as carparks. These pavers are 
manufactured by JPL Concrete, a wholly owned subsidiary of JPL Industries.  

This method of recycling presents several benefits. Recycling the used copper slag effectively resolves the issue of 
landfill dumping in land-scarce Singapore. It also produces a practical partial substitute for sand which reduces the 
usage of this natural resource in the manufacture of concrete products.  

Sembcorp Marine’s copper slag recycling plant – JPL Industries.

Environmental Care & Protection
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Air Quality Management
Greenhouse gas emissions and climate change have 
become an increasingly important issue in business 
management. The international community is responding 
to this environmental issue with both voluntary as well as 
regulatory action.

To protect the future of the community, it is important to 
manage the environmental impacts of energy production 
and consumption. Recognising this, the Group advocates a 
proactive approach to address the issue of climate change  
by making its operations more energy efficient and working  
to deliver the most ideal and effective solutions for the  
marine and offshore engineering sector.

Shipyard operations, which include activities such as grit 
blasting and painting, can result in airborne particles. The 
Group’s shipyards employ various measures to control this 
impact, such as the construction and utilisation of blasting 
chambers to provide an enclosed environment for painting 
and blasting activities. For all major outdoor painting and 
blasting sites, temporary canvas structures are erected to 
contain particle dispersion.

Sembawang Shipyard and SMOE additionally monitor 
emissions of airborne dust particulates round the clock 
as part of a proactive approach to their ISO 14001  
Environmental Management Systems.

In 2011, the Group saw a growth in carbon emissions 
for shipyard operation activities which can largely be 
attributed to an increased emphasis on CNG as a safer, 
less-volatile cutting gas by PPL Shipyard. Sembawang 
Shipyard also began a partial trial towards replacing 
Acetylene with CNG in 2011.

Other forms of recycling take place on a smaller scale in 
the yards. Production waste – such as aluminium printing 
plates, printing paper waste, paper wrappers and covers, 
used negative films and used fixers – are sold to vendors for 
recycling. The Group also embarks on several initiatives to 
reduce paper use within its offices and yards.

Water Resource Management
Operations within the yards require a substantial amount of 
water. This water usage can be split into two types: potable 
water and NEWater, a high-grade reclaimed water – both of 
which are supplied by Singapore’s Public Utilities Board. The 
yards use potable water for drinking, general washing and 
for replenishing water onboard vessels docked at its yards; 
and NEWater for operational activities such as hydro-jet 
blasting, de-ballasting and pipe flushing.

The Group’s total water consumption for 2011 amounted 
to 2,114,418.20m3, a 6 per cent increase compared to 
2,001,390.50m3 in 2010. The increase in the past year’s 
water consumption was attributed largely to the need to 
provide a continuous supply of potable water to ship repair 
and conversion vessels. NEWater constituted 44 per cent 
of the water consumption in 2011. This figure factors in 
infrastructure limitations at Sembawang Shipyard, SMOE 
and PPL Shipyard, which can only be serviced with potable 
water.

Recognising the importance of optimising usage in 
water-scarce Singapore, the Group continues to look for 
opportunities to reduce its water usage. The yards have 
undertaken a variety of measures to manage the use of 
potable water, and these include using NEWater with non-
chemical treatment in cooling towers and for the watering 
of landscapes, as well as fitting taps and dual flush valves 
in toilets facilities with flow restrictors. The Group does 
not draw any water from the ground nor use surface water 
directly.

Types of Water

Potable Water 1.057 1.177 
NEWater    0.944 0.938
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A storage tank adapted for NEWater reclaimed water.
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GHG Emissions 2011 2010

From direct energy use (diesel) 54,980 tCO2e 49,062 tCO2e

From the consumption of liquefied gases+ during shipyard 
operations activities such as welding and cutting 204,178 tCO2e 72,499 tCO2e

From electricity use 73,189 tCO2e  69,691 tCO2e

+	 Liquefied	gases	include	LPG,	CNG,	Acetylene,	CO2 and Butane.

Nurturing a Green Community 
The Group continues to engage in various initiatives to 
promote environmental awareness among its employees 
and the community. 

On the national level, Sembcorp Marine partnered several 
government agencies in various green initiatives to promote 
greater environmental awareness within the community. In 
April 2011, the Group joined 11 other industry peers across 
the Singapore maritime industry to pledge its commitment 
to promote and support clean and green shipping at 
the inaugural Maritime Green Pledge signing ceremony 
organised by the Maritime Port Authority. 

In March 2012, Sembawang Shipyard took a 20% equity 
stake in Ecospec Global Technology, a leading research and 
development company for advanced emissions reduction 
and environmental technologies, to jointly develop green 
products and systems to address environmental challenges 
in the marine, offshore and onshore industries. Both 
companies have cooperated closely on the development 
of an emission abatement system and a ballast water 
treatment system following the signing of a memorandum 
of understanding in April 2011. Sembawang Shipyard’s 
investment in Ecospec Global Technology is a step forward 
to a closer strategic partnership where both partners will 
combine their expertise to provide ship owners and offshore 
operators with innovative turnkey green solutions to meet 
future maritime regulatory environmental requirements by 
the International Maritime Organisation.

Sembawang	Shipyard	enters	a	joint	collaboration	to	develop	an	emission	abatement	system	
and	a	ballast	water	treatment	system	with	Ecospec	Global	Technology.

Serving	the	community	with	a	beach	cleanup.

Through its subsidiaries JPL Industries and Sembawang 
Shipyard, Sembcorp Marine also continued to support the 
National Environment Agency-MediaCorp Semakau Run 
event which was organised in support of organisations  
such as the Singapore Environment Council and the 
Nature Society (Singapore) in developing and improving 
their community environmental outreach programmes. 
Employees from the Group also ran alongside 200 other 
participants at the event held at Pulau Semakau.

To create awareness among employees on environmental 
protection, 40 volunteers from Sembawang Shipyard 
participated in its inaugural National Environment Day  
Mass Beach Cleanup at East Coast Park on Earth Day in  
April 2011. The shipyard also added Asoka trees to its  
premises on Tree Planting Day, a tradition started in 2006  
to create a clean and green shipyard and to actively  
enhance air quality in the community.

Environmental Care & Protection



100 Sembcorp Marine Ltd

GREEN WAVE: NURTURING GREEN ENTREPRENEURSHIP  
IN THE NEXT GENERATION
The annual Green Wave Environmental Care Competition for Schools 2011 is an 
environmental outreach programme aimed at promoting a green and innovative 
spirit in the next generation. Organised by Sembawang Shipyard, it seeks to reach 
out to students in primary and secondary schools, junior colleges, Institutes of 
Technical Education and tertiary institutions. 

This year’s event saw Green Wave’s biggest success with a record number of 401 
project entries received from more than 1,429 students. The 52 winning teams, 
representing the top entries from 2011’s competition, were recognised during an 
award presentation ceremony graced by MG (NS) Chan Chun Sing, Acting Minister 
for Community Development, Youth and Sports & Minister of State, Ministry of 
Information, Communications and the Arts.  

In its ninth year, the competition was supported by the yard’s partners, Shell and BP 
Shipping, as well as governmental and environmental bodies, environmentalists, 
professors and lecturers from tertiary institutions, principals and teachers from 
schools and environmentally-minded individuals, many of whom were involved in 
the judging panels of the competition.

A snapshot of a new generation of green innovations:

Prizes School Project Details 

Primary

1st Prize Hougang 
Primary School

Soil-less vertical 
gardening

A solar garden infrastructure was built consisting of biological lamps, a 
rainwater harvesting sprinkler-pump system, and a solar photovoltaic 
system as power source. Originally developed to resolve the lack of space 
in the school garden, the ecosystem presents possibilities for alternative 
urban gardening in land-scarce Singapore.

Secondary 
1st Prize Hwa Chong 

Institution
Green synthesis of 
silver nanoparticles 
using waste and 
weed

The project used environmentally friendly and greener methods to 
synthesise silver nanoparticles, an element which has found applications 
in micro-electronics, medical devices and as a catalyst. Instead of toxic 
chemical sources, fruit peel waste and lalang plants were utilised.

Junior College / Institute of Technical Education

1st Prize Institute of 
Technical 
Education 
College Central 
(Balestier 
Campus)

Used cutting oil 
repossess machine

A resource recovery system was developed to recover and reuse cutting 
oil from disposed metal chips generated during the CNC machining 
process. The machine mechanically separates liquids from solids with the 
application of centrifugal force from a filtering centrifuge. The enhanced 
system recovers on average a higher percentage of oil than usual methods.

Tertiary

2nd Prize 
(top prize 
awarded, 
tied)

Ngee Ann 
Polytechnic 

Green power socket 
for usage control, 
monitoring & 
restraint

A green power socket was developed to enable users to monitor energy 
consumption and cost of usage data via wireless communication to a 
remote control station like a notebook or PC. The system also enables 
users to control the power points wirelessly.

Singapore 
Polytechnic 

Water wheel of 
energy

This project applied basic engineering processes to harness the kinetic 
energy from rainwater running down drainpipes. Utilising a strategically-
placed micro-hydro turbine, the energy is converted into electricity and 
stored in batteries.
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