
ECO-Bulk Cargo Ecosystem



What is Bauxite?

Bauxite is a sedimentary rock with a relatively high aluminium content. In fact, bauxite is the

primary ore of aluminum, which is converted to the metal via a wet-chemical caustic digestion

process known as the Bayer process [1].

[1] Kuan, S.H et. al. 2020. Narrowing the Gap between Local Standards and Global Best

Practices in Bauxite Mining: A Case Study in Malaysia. Resources Policy 66: 1-11.



Bauxite’s Statistics for Malaysia
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• After the ban, China’s imports from
Malaysia surged from just 208,770
tonnes in 2013 to 962,799 tonnes in
2014.

• The momentum continued to build up
with shipments from Malaysia to
China recording an unprecedented
volume of 27.7 million tonnes in the
year 2015.



Back in 2014-2016
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• Over half of the world’s primary aluminium demand and alumina production is currently
being accounted by China and the trend is estimated to continue until year 2030 [2].

• China’s major bauxite supply predominantly comes from Indonesia, Australia and India. In
2014, Indonesia banned its national export of bauxite and nickel in order to boost domestic
smelting.

• This led China to suffer low bauxite supply to meet its national aluminium production
demand. Consequently, mining companies in the region began prospecting in Kuantan,
Malaysia where bauxite of a lower grade than those available in Indonesia and Australia
could be found.

• This led to mining activities in Balok and Bukit Goh, Kuantan where ores were excavated
and crushed. Haul trucks subsequently carried the ore to the Kuantan Port for storage
before being shipped to China.

[2] International Aluminium Institute (IAI), 2018



Back in 2014-2016
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Mining activities in Balok and Bukit Goh, 
Kuantan 

Kuantan Port



Back in 2014-2016
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Red-coloured dust from the ore covered cars, roads and
trees in the area.



What is the environmental consequences?
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River and sea are
contaminated due to red
residues from bauxite
deposited into the waters
nearby Kuantan area.



How is bauxite handled in Kuantan Port back then?
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Bauxite unloaded directly on the 
wharf Bauxite is covered with canvas 

while waiting loading approval

Bauxite is loaded into the ship using 
grabber attached to ship crane

Condition of the wharf’s surface 
once loading completion



What do the authorities says about this issue?
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• On January 15, 2016, the authorities enforced a moratorium (temporary
ban) on bauxite mining.

• The moratorium is extended for an astonishing nine times which span a
period of 3 years.

• Finally, in April 2019, the Ministry of Water, Land and Natural Resources
of Malaysia announced that there would be no further extension and
mining could resume with new standard operating procedures (SOP).



Then, what did Kuantan Port do to improve?
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Moving Forward From ‘Red’ to GREEN Port



Layout of equipments involved.
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Legend:

ITEM 1 : 4.9 acres dedicated Main Stockyard for bauxite cargo

This zone only dedicated for dry bulk cargo and is separated with other cargoes. This is to 
ensure that dust and pollutant from dry bulk cargo are controlled in this zone.
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Legend:

ITEM 2 : 400 meters length and 18 meters height Airborne Dust Barrier Fences

Airborne Dust Barrier Fences prevent dust from escaping the dry bulk zone
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Legend:

ITEM 3 : 2000 tons per hour (TPH) rated capacity Reclaimer

Reclaimer helps reducing the number of 
lorries at berth and promotes carbon 

emission reduction
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Legend:

ITEM 4 : Waste Water Treatment Plant (WWTP) and Washing Bays

Waste water from Main Stockyard and truck wash residue are channeled here to be treated with special 
treatment and reuse for operational purposes. This helps in maintaining water quality around the port and 

promotes carbon emission reduction by efficient usage of water
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Legend:

ITEM 5 : 2000 tons per hour of Ship Loader System

The Ship Loader System prevents the airborne 
dust from escaping into the air by loading 

cargoes direct into the ship’s hatch



Confidential for intended recipient 

only
Kuantan Port Consortium Sdn Bhd Copyright 

Reserved 

Legend:

ITEM 6 : 805 meters of Conveyor Belt System

Conveyor Belt System helps in reducing the congestion of lorries in port and promotes carbon 
emission reduction 
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Legend:

ITEM 7 : 1400 meters long Perimeter Drain

Waste water from Main Stockyard are channeled to the Waste Water Treatment Plant to be 
treated and reuse for operational purposes



Portable Dust Prevention Equipment : Fog Cannon

Fog Cannon is used to prevent dust from escaping into the air by blasting water mist during 
cargo operation. Dust mixed with water droplets become heavy and fall to the ground



Road Cleaning Equipment : Double Layer Road Sweeper

Double Layer Road Sweeper is two 
Road Sweeper Truck operate 

simultaneously to clean excess dust on 
the road 



Water Quality Monitoring By Department of Environment, Malaysia
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1. Cargos are not piled up on the wharf. Wharf is clean.

2. Direct loading of bauxite into the ship’s hatch. No residual cargos spilled onto the road or
wharf. Reduce congestion of lorries at wharf and promotes carbon emission reduction.

3. Reduced air pollution with the installation of the Airborne Dust Barrier Fences.

4. Elimination of water pollution to the sea as cargo is stockpiled at the main stockyard and
efficient usage of water by using Waste Water Treatment System.

5. Increased productivity as rated capacity of Reclaimer is 2000TPH, reducing loading period
per ship to 3 days. This helps in reducing carbon emission by ship in port.

What are the differences and the benefits?
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How is the quality of the air at Kuantan Port?

2019

2020

2021
Source: Air Quality Monitoring Station, Department of 

Environment, Malaysia
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How is the quality of the air at Kuantan Port?

Source: Air Quality Monitoring Station, Department of 

Environment, Malaysia
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Air Quality Monitoring Station at Kuantan Port
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How is the quality of water at Kuantan Port?

2021

Achieved 

compliance with 

Malaysian Water 

Quality Standard
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How is the quality of water at Kuantan Port?

2021

Jan Mar Apr Jun Jul Aug Sep Okt Nov

COD (mg/L) 12 15 14 12 10 8 6 8 9

Standard (mg/L) 120 120 120 120 120 120 120 120 120

0

20

40

60

80

100

120

140

CHEMICAL OXYGEN DEMAND 
YEAR 2021

COD (mg/L) Standard (mg/L) Linear (COD (mg/L))

Jan Mar Apr Jun Jul Aug Sep Okt Nov

TSS (mg/L) 4 12 5 6 8 14 16 6 20

Standard (mg/L) 50 50 50 50 50 50 50 50 50

0

10

20

30

40

50

60

TOTAL SUSPENDED SOLIDS 
YEAR 2021

TSS (mg/L) Standard (mg/L) Linear (TSS (mg/L))



Confidential for intended recipient 

only
Kuantan Port Consortium Sdn Bhd Copyright 

Reserved 

1. Based on the air quality monitoring tables and graphs, the air quality in Kuantan Port
improves drastically from the year 2019 to the year 2021.

2. As of year 2021, the air quality does not even exceed 50𝜇g/𝑚3 which is 50% of the
Malaysian Air Quality Standard, 2020.

3. On the other hand, the water quality monitoring indicate that the water quality in Kuantan
Port is at an optimum level as well.

4. Both of the parameters (Chemical Oxygen Demand and Total Suspended Solids) did not
exceed the Environmental Quality (Industrial Effluent) Regulations, 2009 set by the
Department of Environment, Malaysia.

Tables and Graphs Analysis



Collaboration of Kuantan Port Authority and University of Malaysia, Terengganu

This port survey is done by Institute of Oceanography and 

Environment (INOS) from University of Malaysia, Terengganu 

indicate 3 main objectives:

1. To determine the biodiversity and abundance of marine 

organisms and characteristics

2. To determine the dynamic of environmental characteristics 

compared to the national and international standard

3. To define physico-chemical characteristics of seawater and 

seabed sediments



The parameter of the survey is divided into 3 

categories:

1. Physical parameter in seawater sample and wind

2. Marine organisms

3. Water and sediments chemistry

For ECO-Bulk Cargo Ecosystem, let’s focus on 3 relevant 

sub-parameters:

1. Dissolved Oxygen (DO)

2. Total Suspended Solid (TSS)

3. Invasive Species



Achieved compliance with 

Malaysian Marine Water 

Quality Criteria & 

Standard (MMWQCS) 

Class 3 : Industry & 

Commercial Activities

NO Invasive 

Species found 

in Kuantan 

Port !



Green Port Policy of Kuantan Port 
2021-2030 version 2.0

On 16th January 2022, Green Port Policy of 

Kuantan Port 2021-2030 has been launched 

by Malaysian Minister of Transport, 

Datuk Seri Ir. Dr. Wee Ka Siong
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Certification

ISO 9001:2015
Quality Management 

System

ISO 14001:2015
Environmental 

Management System

ISO 45001:2015 
Occupational Health and 

Safety Management 
System 
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Certification

Certificate of 
Appreciation : 
GreenVoyage

2050

APSN Green Port 
Award System by 

APEC Port Services 
Network



Collaborations

Department of Environment,

Malaysia

University of Malaysia, 

Terengganu

Kuantan Port Authority, 

Malaysia

Kuantan Port Consortium 

Sdn. Bhd
EPC  Consortium Sdn. Bhd




