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Abstract

This short communication explores the causes and consequences of water quality on the 
ecological sustainability of the river and living organisms in the Kuala Sepetang estuary. Key 
causes identified include unrestrained development of aquaculture/mariculture, direct dumping 
of raw sewerage into the river, and poor solid waste disposal. However, direct links between 
the identified causes and declining water quality and the subsequent hypothesized impacts on 
fish and shellfish catches is not yet clearly established. An additional issue that was identified, 
and one with a potentially great impact, is the low awareness of the local villagers about water 
quality, rubbish disposal, and conservation. Given this situation, an educational approach to 
increase awareness of good sanitation and conservation practices was proposed. This is coupled 
with a concurrent water quality-testing programme to determine sources of impact and monitor 
future improvements. In addition, the use of aquaponics to enhance farming potential and reduce 
environmental impacts is suggested. This multifaceted and cohesive approach should result in an 
improvement of water quality and greater conservation of resources and environment. Overall, 
our research indicates the need to place an emphasis on the importance of marine biodiversity 
conservation and community education.

INTRODUCTION
Coastal and estuarine management is a worldwide concern. 

Human impacts on these rich biodiversity areas have been 
drastic in many countries. Malaysia is no exception to this and 
has lost a great number of its mangrove and wetland areas 
[1]. Kuala Sepetang is a coastal town located in Taiping, Perak. 
Formerly known as Port Weld, it was associated with tin mining 
in the Larut and Matang areas. Currently, it is primarily a small 
fishing village accessing the estuary that is rich in species of trees, 
birdlife and aquatic life [2-6]. 

The main jumping-off point of Kuala Sepetang is connected 
to the river mouth community of Kuala Sangga, a Chinese fishing 
community that focuses in fish, shrimp and cockle farming. Kuala 
Sepetang estuary is acknowledged as a world-class demonstration 
site of mangrove forestry management in Peninsular Malaysia 
[7]. A short distance from Kuala Sepetang is the access point 
to the largest preserved wetland remaining in Malaysia, the 
Matang Mangrove Forest Reserve. This mangrove forest is a well-
managed and sustainably harvested mangrove ecosystem that 
sustains a richness of resources and natural wildlife that enables 
visitors to explore the wetlands and their resources which are 
now a well-known eco-tourism destination [8]. There are a 
variety of animals that can be found in and along the estuary of 

Kuala Sepetang including dolphins, eagles, swallows, clams and 
mudskippers [9-12]. For instance, the White-bellied Sea eagles, a 
popular tourist attraction, live and hunt for fishes in the river and 
the neighboring mangrove swamps [11]. 

The Kuala Sangga fishing village consists of traditional 
wooden houses on stilts sitting in the shallow water near the 
banks of the river [13]. Mariculture farm scan be found anchored 
on the shallower areas of the river catering for numerous species 
of marine crustaceans which include crabs, lobsters, shrimps, 
cockles, fishes and shellfishes [14]. Cockle harvesting and 
commercial fisheries are the main activities in Kuala Sepetang. 
These activities are the villagers’ major sources of income. The 
water ways are alive with fishing and trawling boats transporting 
fish, cockles and mangrove logs [13]. Many tourists come specially 
to visit Kuala Sepetang for the freshly caught seafood. However, 
the catches of cockles, and other fish stocks, has significantly 
declined recently [15]. There are a number of possible factors 
that may be affecting the environment. These potential sources 
of ecological disturbance include waste from mariculture, algal 
blooms (caused by nutrient loading) and physical pollution 
caused by human waste such as plastic. As an example, the river 
of the village is now contaminated with rubbish (see Figure 1). 
Hence, the current focus on Kuala Sepetang is the water quality 
[15-17].
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CAUSES OF, AND IMPACTS FROM, POOR WATER 
QUALITY

Water quality is essential to maintain a healthy river and 
estuarine environment [18]. The ecological sustainability of 
the river water supports native fish populations, wetlands and 
birdlife [6]. Mangrove swamp forest is the major key to healthy 
coastal ecosystems as it provides habitats for animals, as well as 
protects coastal areas from erosion and reduces pollution. The 
strong root systems hold the soil together strongly and help 
prevent damage from storms and high tides. In addition, the 
reduction of mangrove will add to a reduction in water quality 
due to increased sedimentation. The amount of sediments in the 
river may fill the stream channels. Sedimentation also affects the 
turbidity of the water and prevents sunlight from penetrating into 
the water for aquatic plant photosynthesis [19]. Consequently, 
the fish populations die due to the sediments which cover their 
fish spawning areas and clogging the gills as they do not enough 
air to breathe that lead to suffocation as well as reduced food 
resources.

In Kuala Sepetang, the villagers use and depend on the water 
quality as a suitable source for drinking, fisheries and recreation. 
Nevertheless, lots of activities are not able to be carried out since 
the water quality in Kuala Sepetang is being affected. The most 
likely cause of the declining quality of water are destruction of 
mangrove swamp forest, fish farming and uncontrolled human 
activities including indiscriminant rubbish dumping and poor 
sanitation practices. Furthermore, the river of Kuala Sepetang 
must be prevented from being polluted by oil spills from routine 
shipping, dumping, and runoffs. Oil spill scan cause severe 
problems to marine wildlife and birdlife, as the oil cannot be 
dissolved in the water and forms a thick slick on the surface of the 
water, which can cause emulsification [20]. This also reduces the 
total amount of dissolved oxygen in the water and places stress 
on the growth of aquatic life.

Expanding farming industries also pose a threat to the 
mangrove forest [16]. Mari/aquaculture has been shown to be 
a significant factor in mangrove and wetland loss in Asia [1]. 
Impacts from this sort of farming activity include the digging of 

channels to provide water to the aquaculture ponds, the removal 
of vegetation to site the ponds and the use of chemicals and feed 
nutrients to keep the fish, cockles or shrimps healthy. These 
chemicals, and the resultant organic waste from food, can leach 
into the surrounding water and cause contamination. Although 
no research has been done to directly attribute these potential 
causes to any perceived environmental impact, local anecdotal 
information points to declining fish and shellfish stocks in the 
area. According to local cockle farmers the number and size of 
cockles available to be harvested has declined significantly in 
recent years and the farmers are unable to harvest fish, cockles 
and shrimps with the standard of 70 kilogram a bag required to 
make the industry economically viable [15]. This decline has led 
to the harvesting of the cockles in the early stages of growth when 
the size of the cockles is extremely small or mostly with empty 
shells. It is thought that that the decline in breeding numbers and 
increased early death rate, as attributed to the increasing number 
of empty shells, may be due to a decline in the water quality. 
It was believed that pollutants and sediments in river of Kuala 
Sepetang are the factors contributing to this observed change. 
A study in 2014 [7] found potentially pathogenic bacteria in the 
waters of the Matang estuary. It is hypothesized that the sources 
are from discharges of raw sewage, aquaculture waste, plastics 
and rubbish dumps. Another possible reason for decreasing 
stocks could be attributable to dragnet trawling damage to the 
seabed, although this is unsubstantiated at present.

From the available microbiological data reported by [7], it is 
apparent that uncontrolled human activities are a contributing 
factor to the poor water quality. Mostly the villagers are unaware 
of the importance of the natural environment to themselves, the 
marine and terrestrial organisms, and the ecosystem in general.

In the aspect of sanitation, the villagers do not have a proper 
way to eliminate their daily waste and rubbish. As an example, 
the toilets in the village are either direct free drop into the river 
or are directly connected to the river through sewerage drains. 
This waste is rich in nutrients such as nitrogen and phosphorus, 
and pathogens including bacteria, viruses and protozoa, 
helminthes. An increase in nutrients can lead to eutrophication, 
which is an excessive growth of marine organism and decay 
[21,22]. Marine plants such as algae often experience population 
increases (blooms) which reduce the amount of sunlight able to 
penetrate through the water and may also produce metabolic 
toxins that cause diseases to other aquatic organisms [23]. For 
instance, nitrate poisoning caused by a high level of nitrate in the 
water system. Excessive nutrients and organics in the water can 
affected the fish, especially immature fish that are very sensitive 
to nutrients and organics in high level and exposure to different 
level of nutrients and organics can cause shock to the fish [19].

Young adults and children are not being educated as to 
the correct methods to dispose of rubbish and as a result the 
riverbank near the village is an open dumping ground (Figure 2). 

PLANNED FOR RESOURCES
In order to improve the water quality of Kuala Sepetang, 

some approaches have been suggested to improve long-term 
sustainability. One such approach is to institute regular water 
quality testing to support increased awareness of rubbish 

Figure 1 Shows the river bank of Kuala Sepetang is contaminated 
with rubbish and plastic.
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disposal control and better control of human waste disposal. 
The initial objectives of the water sampling and testing are to 
baseline data to enable the institution of long-term monitoring 
of water quality. Long-term objectives are to determine whether 
the water quality is good or poor for use, to identify specific areas 
of suspected contamination and to determine any particular 
problem points. Water quality is referred as a measurement 
based on the chemical, physical, biological and radiological 
properties of water that have possible severity of issues which 
can be estimated to develop during long-term use [24-26]. The 
water quality parameters to be measured include salinity, pH 
level, hardness, suspended sediments, specific ion toxicity, 
turbidity, and nutrients [27].

In 2014 and 2015, the farmers in Kuala Sepetang formed 
collaboration with University Malaya and the Fisheries Research 
Institute based in Penang to identify the factors that were causing 
the fish and cockle population decreases by collecting water 
samples for testing. However, the results showed that the water 
is contaminated with some pathogenic bacteria [15]. In 2017, 
they invited Aquatic Science students from UCSI University to 
Kuala Sepetang to establish a research site to find out the reasons 
for their poor water quality. The students also encouraged 
the villagers, mostly young adults and children, to practice 
more appropriate methods of waste disposal. They provided 
information, knowledge and experience to enable the villagers 
to gain an awareness of the importance of conservation of their 
environment including the riverbank near the village as well as 
the wider rural community.

SUGGESTION FOR FUTURE RESOURCE PLANS
Declining water quality has become a global concern as 

human population’s increase and place greater requirements 
on natural resources. In addition, development of industrial and 
agricultural activities as well as climate change threatens the 

hydrological cycle of streams, lakes and oceans [28,29]. Generally, 
the most dominant water quality issue is eutrophication. This is 
closely followed by sediment loading which can affect the flow of 
the river and the dispersal of nutrients. An approach to reduce 
the possible impact of mari/aquaculture on eutrophication and 
sediment loading is to build an aquaponic system at a safer site 
that is near the fishing village. This type of system can be located 
at a site that will have little, or no, impact.

The aquaponic system is a combination of aquaculture and 
hydroponic systems. It is designed to recirculation both systems 
together as the hydroponic system is built on the aquaculture 
system. The fish produce wastes which are then converted by 
microbes and worms into an organic food source for growing 
plants while the plants act as a natural filter for the water that 
return to the fish [30-32]. Microbes carry out nitrification which 
converts the fish waste into nitrates, a fertilizer source for 
plants [30,31]. Aquaponic systems would be an advantage to 
the farmers in Kuala Sepetang as they can reuse the resources 
that they considered as a waste. Likewise, the amount of water 
required is lower than that of the normal aquaculture and 
hydroponics systems. This system also allows for the practice of 
recycling water. 

In the normal fish farming system, when the water is 
polluted with fish effluent, which contains a high concentration 
of ammonia, the fish are easily prone to diseases [33]. When the 
farmers are unable to harvest their fish in their fish farm, they 
can still have their income based on the aquaponic system to 
sustain themselves [34]. This, in turn, assists the aquaculture and 
agriculture industries by providing another revenue stream and 
may serve as a system to breed a variety of species of fishes and 
marine crustaceans for introduction into the larger scale systems. 

By utilizing aquaponics systems, the problems of fish and 
crustacean population depletion, chemical usage, and production 
of healthy fishes can be solved. Aquaponics is ideal for urban 
farming and as there is no farm land use required it is the most 
sustainable practice for sites such as Kuala Sepetang, reducing 
the use of chemicals and transportation as well as dependency on 
fossil fuels [35]. However, water quality still remains crucial due 
to its significant effects on fish health in an aquaponic system. The 
quality of the water source stills remains doubtful and therefore 
more parameters must be investigated [36].

As most of the water quality issues seem to have a source 
in human actions, the improvement of the local inhabitants 
understanding and behaviors is a key to reduce the poor water 
quality and the potential diseases for humans as well as the 
environment. The emphasizing of their own influence and impacts 
to the villagers may be the most important factor in resource 
development as it can provide better understanding of natural 
resources and the importance of protecting the environment. 
Local authorities can engage more with environmental groups 
and academic institutions to offer some community education 
and awareness about protecting water quality and human health 
[37-39]. As a result of this sort of comprehensive and inclusive 
plan, the pollution of the surrounding environment can be 
reduced.

CONCLUSION
Overall, the findings and plans are useful for improvement 

of water quality. However, water quality testing should be 

Figure 2 Shows the incorrect methods to dispose of rubbish by the 
community.
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implemented regularly in order to find out the factors that 
influenced the status of water quality. Monitoring and observing 
the condition of the water is essential to determine significant 
changes that take place in the natural environment. For a better 
understanding of the water quality, a comprehensive study should 
be applied. Applying sustainable and effective aquaponic systems 
and instituting an educational approach for the next generation 
should ensure long-term sustainability of resource use in Kuala 
Sepetang. It should be noted that while several significant factors 
that should impact water quality have been identified, as yet no 
concrete data exists to turn any proposed links into a tangible 
reality. As such, a great deal of research will still be needed to 
enable the various improvement approaches to fully succeed.
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