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Abstract. Water is a part of our life and needed by all organisms. As time goes by, the needs
by human increased transforming water quality into bad conditions. Surface water
contaminated in various ways which is pointed sources and non-pointed sources. Pointed
sources means the source are distinguished from the source such from drains or factory but the
non-pointed always occurred in mixed of elements of pollutants. This paper is reviewing the
occurrence of the contaminations with effects that occurred around us. Pollutant factors from
natural or anthropology factors such nutrients, pathogens, and chemical elements contributed to
contaminations. Most of the effects from contaminated surface water contributed to the public
health effects also to the environments.

1. Introduction

Water is needed by all organisms in their life and without water everything are impossible to live. As
time goes by with the increment of the needs has turn the water quality into worst condition as
pollutant are becoming as a major problem. Greatest posed of the problem to the surface water is
pointed sources of contamination rather than non-pointed sources [1].

The pointed sources are mainly from the human activities why the surface water becoming polluted
with the pollutants such nutrients, pathogens, and chemical elements which turn into different of
environmental effects [2]. As contamination happened has turned the quality of the water into worst
conditions thus created health problem to the public [3]. Together with high technologies invented
each day plus with public effort, all arise questions can be answered and solved effectively.

Oceans, seas, ice, saline water and atmospheric water which comprises over than 99 percent of
water quantity around the world are not suitable to be used by human [4] and Figure 1 shows the
fraction of the water in pie charts. Only 1 percent is usable for human being. This figure shows that
how important the water in our life from past till now in terms of water usage. Water is precious gift
from god to human as water is needed by all. Main focus of this paper is to identify the characteristics
of raw surface water that contributes to water quality problems that occurred today for different
effects.
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Figure 1: Usable Water by Human (USGS, 1998) [4]

2. Surface Water Contaminant
Definition of pollution to the water can be described as a presence of the other substances to the water
until they cannot be used for a specific purpose [5].Qualities of water decrease due to change of the
human surroundings through several of human factor such as urbanizations result a serious threat to
both human population and earth [6]. Thus, Latiff [7] stated that polluted water is not suits for
drinking from domestic outlets and once the ecosystem was threatened the others will get the same
problem while waste most often directly discharged into water bodies.

Pollutants are coming from various ways of sources and once the source of water is polluted, It can
be transported along the stream line till to the public users [2] and can be categorized in two sections
which are: a) pointed sources b) non-pointed sources.

2.1 Pointed Sources

Latiff [7] stated that pointed sources means pollution that entered the water bodies which can be
traced. Pointed are such from industrial and domestics’ wastewater. Major causes of the sources are
coming from pointed sources as they can be identified through their activity such from industrial
waste, domestics waste, excessive use of the pesticides and fertilizers and etc. are notable man-made
pollutants [8]. Chaudry et al. [1] also stated that the pointed sources of pollutants are entering directly
to water bodies. In India, situated at the river of Narmada was polluted of water bodies with pointed
sources of pollutants. The river was contaminated directly from the waste of the factory and domestics
waste [9].

Others incidents of source by pointed method pollutants also in India where many rivers in
Marahastra showed that BOD contents with number between 20 mg/l and 180 mg/l. Pollutants are
coming from the waste of industrial such chemical, heavy metal and food processing. Also due to the
location of the water bodies in the dense populated area [8].

The point sources have caused a lot of health effect due to the pollution such chronic mercurialism,
arsenism, also microcystines and cancers [9]. Figure 2 showed the point sources of the pollution that
entering the water bodies. This condition may concern to more than 80% of the pollution will be
contributes to surface water polluted for only one source.
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Figure 2: Point sources of pollution [10]

2.2 Non-Point Source

In non-pointed source are stated as an unknown of pollution or pollution that occurred due to the
various point of elements [1]. This source still gives the same result like pointed sources because all
elements such as nutrients (e.g; phosphorous), pathogens, and chemical are still polluting the water
bodies.

Mixed of pollutants such as agricultural run-offs containing pesticides and fertilizers has turn the
quality into other conditions where the nutritional contents are getting higher which turns the algae to
proliferate. Routine of activity in land for agricultural cause leaching where the waste are seeping
through the soil and contaminating the water bodies [11]. The waters from the run-offs always mixed
with different pollutants like atrazine, benomyl, linuron etc, maybe founded in the agricultural area as
the chemical are used to kill the insects at the agricultural area [12]. As the occurrence of the pollution
due to the mixed of waste has turned the cleaning action to the river into a big problem.

Pollution on surface water can be affected by the activities of surface and subsurface runoff that
come from croplands and urban areas where they are varies depending on climate variability and
seasonal time. The conditions of the sources can be worsened as the change of natural factor such as
precipitation differences, surface runoff, interflow and groundwater flow [13]. Figure 3 shows the
example of interaction of pollutant those becoming non-point sources.
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Figure 3: Non-point sources [14]

This path may differ from one to other places as pollutant may differ. This non point’s source
occurs as the rainfall comes and brings all the waste into to surface water bodies which resulting
mixing all kinds of waste thus polluting the water sources directly [7].
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3. Investigation Records

In this review paper are focusing on identifying characteristics of surface water quality where are
causes by any of pollution in terms of two categories which are point and non-point sources of the
causes with certain cases that happened around the world with assess of interaction between the water
bodies and the occurrence of the pollution. Also assess some of the effects off the surface water
pollution to the public.

3.1 Types of Water Pollution

Latiff (2011) [7] stated that water pollutant comes in many forms and terms of pollutants which are
biological, chemical, sedimentation, eutrophication, and groundwater pollution. Studies by Awang et
al., [15] of Sembrong River, pollutants are coming from the organic matter, decaying timber, tree
roots, high in soil loss contents. Acidic condition of Sembrong River comes from high total coliforms
and concentrations of hydrogen ion (H").

Previous report from National Report Malaysia (2003) where pollutants are mainly cause from
palm oil, raw natural rubber, rubber product, food and beverages, textile and leather, paper and
chemical. From all factors above, pollutants has contributed to the total pollution of public people in
79.56 percent [16].

Supported by Kroeze et al. [2] proved that the cause of water pollution comes in various ways all
around the world as action from human. A cause of the pollution comes in forms of nutrients,
pathogens, chemicals, and plastics waste.

In biological perspective of pollutants, it may come in terms of pathogens such waste from
sewerage, feces of animal, latrines, bacteria, virus, and other organisms which spread into the water
bodies [8]. As nutrients in the water are increasing, water pollutants may contains fertilizer and
pesticides which gives adverse impact. Increasing of the nutrients in the water has boost up the
organism to growth fast. Due to increase of organism in the water, it may slow the flow of the streams
and increased the proliferation of organism [11].

Forming of hazardous algal blooms in the water due to nutrients enrichments from the waste, may
pose a threat to surroundings as the organisms releasing the toxin [17]. Cases in Sabah state n fisheries
field sources as resulting from nutrients enrichments in the water causing the discoloration of water
and killing the fish as impacts from Cochlodinium polykrikoides microalgae [18]. Impacts from dead
fish, waste from decaying fish has pollute the water sources thus increased the hazard. High in
concentrations of certain elements such NO3—N and PO4—P in water also have caused the harmful
algal blooms [19].

Causes in Malaysia culture mainly comes from effluent waste from industries also domestic’s
zone especially rubbish [20]. Impacts from the pollutions has brings another matters to the
surroundings in physical, chemical and biological where the sources of contaminations are in pointed
and non-pointed sources [21].

In physical scopes, impact on water bodies due rapid growth of algae has blocked the nutrient to
reach the bottom of the water bodies and caused death on organisms [22]. Waste from chemicals is
different where special care needed on treating the waste and can be in various forms of solid, liquid
or gaseous [1].

Surface runoff may also carry the waste materials such pesticides and hazardous material thus
polluting the ecosystems [1]. Sedimentation also contributing to the pollution as effects from soil
erosions and can be greater than 100 times if a human activity is persist [8].

At Baltic Sea, rapid growth of algae effect from sedimentation process that contained organic
matters turn into eutrophication problem [23]. The causes of the eutrophication are mainly from fish
farming and agriculture. Eutrophication also poses a threat to human in drinking water resources,
natural ecological and economic development [24].

Lake Kenyir in Terengganu are known as a tourism places facing eutrophication around the lake
as the result of waste of nutrient are coming from the fish farmings and sport-fishing [25].
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3.2 Treatment Method
The study at Sembrong River conducted based on on site data collection with assessment in water
quality also taken into account in degree of pollution classification.

Treatment method on conventional water treatment for water can be grouped into 12 types by
Minnesota Water Quality Association [26] which is carbon filtration, distillation, ion-exchange,
demineralization, ion-exchange softening, iron or oxidizing filtration, neutralizing filtration, ozone,
pot feeders or chemical feed pumps, reverse osmosis, sand filtration, sediment filtration, ultra-violet,
and sterilization

Highlighted by Rodriguez-Narvaez et al, [27], treatment has turn into 3 categories where the
treatment goes to phase changing technologies, biological process and advanced oxidation process of
water. Each of the group can be distinguished through the action done to the water.

Table 1: Comparison of biological process [29]

Type of
biological System EC Removal efficiency, % Notes
process
Benzotriazole 36-46 WWTP in
Aerobic and Activated sludee 5-Methylbenzotriazole 61-100 Australia
anaerobic € 5_ChloroBenzotriazole 52-71
Estrone 0-36 WWTP in
. . 17B-Estradiol 0-8 Paris and
Anaerobic Activated sludge Estriol 0-1.67 Southern
17B-Ethinyl estradiol 0-4.2 France
Aerobic and . D.idofenac 0-26 WWTP in
anacrobic Activated sludge Bisoprolol 28-46 Finland
Naproxen 97-100
Ibuprofen 90 Wastewater
Ketoprofen 92 from
Anaerobic Activated sludge agricultural
industry in
Malaysia
Bezafibrate >90 WWTP in
Carbamazepine 0 Germany
. . Naproxen >90
Anaerobic Activated sludge Tbuprofen ~90
Didofenac >90
Diaztrizoic acid 0

Phase changing technologies can be determined as turning the material from one phase into
another phase such as water into solid condition aid by technology apparatus (Rodriguez-Narvaez et
al, [26]. Phase changing have been studied by Moussa et al. [28] using method of electrocoagulation in
water treatment. Method is used to remove stubborn pollutants such organic and inorganic
contaminants in wastewater.

Biological process treatment by Rodriguez-Narvaez et al, [27] stated that certain process is suits
with activated sludge system in treatment used because of its effectiveness. Table 1 show that
biological process is divided into two parts which is aerobic and anaerobic process. Each of aerobic
and anaerobic gives different result of removal in emerging contaminants (EC). In Malaysia, activated
sludge treated with aerobic process turning the results up to 90 percent of cleaning to the wastewater
from agricultural industry [29].



IConCEES 2017 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 140 (2018) 012058  doi:10.1088/1755-1315/140/1/012058

Table 2: Removal of contaminants using AOP [27]

System EC Efgfir;?:;l% Notes
Estrone 90 [Clo = 5 mgL" pH = 6.5; 13W low
uv pressure Hg lamp (254 mm; 18mW
cm?) T =20°C; 30 min
Doxycydine 100 pH = 3; [Dox], = 10 mgL"; [H,0,]o =
100 pmolL™!
UVIH:0: UV-C  radiation; 5.03 x 10° Es™'; 20
min
Caffeine >95 [Clo =40 mgL";pH = 7; UV 32W; 22.5
UV/Ozone Esradiol (E2) ~ >99 min
[O3]o 2=2.4 mol L 1s
Ethynilestradiol 80 [O3]oEe2=3.7 mol L'}; 3s
(EE2)
Naproxen 80 [Os]onpx=4.75 mol L™'; 30s
Ozone (NPX)
?I’gllf;;"fe“ 20 [O3]o 1sp=100g mol L™'; 2500s
Ketoprofen 90-996 Lab water; T=24°C; [03]=2.4 mg L'
Ozone/H,0, Naproxen 96-98 H,0,/05 ratio = 0.5; 1; 2 min; [C]o= 1
Piroxicam 96-98 mgL!
Estrone >99 [Clo= 5 mgL'; pH = 6.5; low pressure
Ozone/H,0,/UV Hg lamp (254 mm; 18SmW cm?);
T=20°C; 30 min
Doxycydine 100 [Clo = 100 mgL"; [Fe"]o = 25 mgL";
Fenton Process [H:02]o= 611 %ngL'l; T=35°C &
Acetamiprid 70-90 [Fe] = 1,2,3 mgL"'; H,Oo/Fe ratio: 2:1;
90-100 4:1;pH=2.8
Photo-Fenton 100-100 Synthetic secondary effluent; 15 min;
low pressure UV lamp (30Wm™; 254
nm)
. didoxacillin >99 pH = 5.5; 600 kHz; [C]o = 0.21 mM,;
Sono chemical .
180 min

Sui et al., [30] reported that each treatment in biological process only easily biodegradable can be
removed but others need special action. Advanced oxidation process (AOP) associated with
concentration of hydroxyl radicals where their ability to remove the pollutant higher than conventional
water treatment process [27]. Table 1 below shows the system of advanced oxidation process in
removal the pollutant.

Table 2 providing data on previous of action advanced oxidation process in water treatment. The
system are using different kind of oxidation process which is UV rays, combine UV/H202, combine
UV/Ozone, combine Ozone/ H202, combine Ozone/ H202/ UV, Fenton process, Photo-Fenton, and
Sono chemical. Range of removal was in high range from 80 to 100 percentages of results.

4. Conclusion

Surface water pollution is polluted by many factors around us either by the pointed or non-pointed
sources All sources of pollutions mainly came from human activities such industrial, domestic waste
and agricultural. Other than that is the change of climate and seasonal time where they can influences
the rate of the pollution to be transported from one sources to another places.
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Polluted water can harm and cause health effects to the public also to the country. In terms of
public health they can polluted people who are consuming the polluted water and to the country where
large effort are needed to clean the water bodies when they are polluted. Due to the pollution that
occur the whole ecosystem are actually disturbed.

Several fatalities reported also to public people due to consuming of polluted fisheries sources.
The adverse of pollution not to the environments and ecosystems also people are involved.

Other than fatalities to the peoples, the polluted area will becoming a dangerous area as nutrient in
water that comes from dead organisms cause other problem such bas smell and discoloration of water
resources.

As urbanization and industrialization are rapidly growth and suitable action taken to overcome the
pollution, the problem of water scarcity and pollution will be a never ending story and nightmare to us.

Not well treated of wastewater in certain cases has turn the story of pollution becoming a
nightmare. As human needs everyday are getting higher, the rate of pollution also getting bigger.

Day to day with concern on getting of the fresh water in good condition to people, treatment
method for water also changes. From basic method or normal practices, now it turns into more
complex and high technologies of treatment that meet and suits the needs of providing the clean water
to public.

As mention above, basic practices are still around but only focusing more on cleaning of the
already treated water. Different with treating the water sources that have been polluted where special
action are taken in providing the water are safe to the public.

Phase changing technologies, biological process and advanced oxidation process outline by the
researchers showed that the need of special action for wastewater is important.

Each part gives their play their role where providing the different result after the process.
Effectiveness of treatment also differ shows that pollutant can be removed are based on substances
that exist in the wastewater.

Removal process also is like treatment process where the previous condition or quality of the
water is getting back to its natural conditions.

Remain and getting back the natural condition of water is important things as both human and our
surroundings are depending on water as one of our needs.
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