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The study has been conducted on the water quality level of the Babak River
around Kebon Kongok landfill, Lombok. This research was conducted
considering that water has many benefits in the daily lives of people. This
research uses an experimental method by analyzing physical parameters
(temperature, conductivity, pH, and total dissolved solids (TDS)), and
chemical parameters in the form of heavy metal content lead (Pb), iron (Fe),
manganese (Mn), and copper (Cu)). Analysis results were compared with
quality standards based on Ministry of Health Regulation No. 32 of 2017
concerning water quality. Based on the study, it was found that the farther
the distance of water measured from the source of pollution, the value of the
physical and chemical parameters of water will be smaller. Most of the
physical parameter test results show the Babak River water quality is still at
the safe threshold limit but there is 1 point of river water that is polluted due
to the distance that is too close to the active zone. Chemical parameters show

the results of heavy metal content below the threshold limit. Analysis of the
water quality shows that the water is still in good condition, which is below
the threshold set by the Indonesian government.
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1. INTRODUCTION

Indonesia has many rivers that have an essential role in people's lives. One of the roles of rivers is as
a source of clean water for the community [1]. River water is widely used for bathing and washing;
sometimes, river water is even used as a source of drinking water for residents. But nowadays, pollution
disrupts the continuity of the river as a clean source for residents.

Water pollution is a phenomenon that often appears in society [2]. One of the most dangerous forms
of pollution is water pollution. High levels of water pollution can cause a lot of damage to both humans and
the surrounding environment [3]-[5]. Water is a source of life utilized by the community to meet their daily
needs. Water pollution is caused by entering unwanted materials into the water, affecting water quality, and
public health [6].

The majority of water the community uses in daily activities is river water. One of the rivers that
may experience pollution is the Babak River. This is because the Babak River is located around the Kebon
Kongok landfill, which can be a source of pollution due to leachate. Leachate is said to be a pollutant because
of the various waste types, causing pollution to river water, which is very dangerous [7]. Remnants from
metal processing will accumulate into waste [8]-[11]. Leachate is very high in heavy metals [12]. With
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leachate as a pollutant that contaminates Babak River water, the water quality of Babak River must be
considered. Among the requirements for water of Babak River quality are physical, chemical radioactivity,
and microbiological parameters adjusted to Ministry of Health Regulation RI No. 32 of 2017 concerning
needs and water quality supervision.

In general, river water pollution can be reviewed through two parameters, namely physical
parameters and chemical parameters [13]-[15]. Water pollution based on physical parameters is reviewed
based on conductivity, total dissolved solids (TDS), temperature, and pH levels [2]. Meanwhile, based on
chemical parameters, good water does not contain toxic chemicals and heavy metal content that exceeds
clean water quality standards [16]. If water contains heavy metals that exceed the threshold limit, it will
cause pollution and harm the community. Heavy metals often found in leachate include iron, arsenic,
creosote, cadmium, zinc, mercury, copper, nickel, and lead. Natural factors and human activities influence
the presence of heavy metals in waters [17]. Biological factors are in the form of erosion of mineral stones
around the seas. At the same time, human activity can be in the form of industrial and domestic waste
disposal and excessive use of fertilizers. The maximum limit of pollution levels based on physical and
chemical parameters is shown in Table 1.

Several previous studies have measured water quality using physical and chemical parameters.
Nurhidayati et al. [19] measured seawater quality based on physical parameters using a TDS meter and
chemical parameters using atomic absorption spectrometry (AAS) [19]. Syuzita et al. [18] have measured the
shallow water of the Babak River quality around the Kebon Kongok landfill [18]. However, no research has
been found that examines in depth the leachate pollution of Babak River water around the Kebon Kongok
landfill using physical and chemical parameter measurements.

Table 1. Water quality level thresholds [18]

Parameters Threshold limits Source
Physics parameters
TDS 1000 ppm Ministry of Health
Conductivity 200-1500 puS/cm Regulation Number 32
pH 6.5-8.5 year 2017
Temperatures Natural
Chemical parameters
Fe 0.3 ppm
Cu 0.05 ppm
Pb 0.05 ppm
Mn 0.01 ppm

2. RESEARCH METHOD

This research uses an experimental method with river water samples around the Kebon Kongok final
disposal site. The sampling location is shown in Figure 1. Sampling considers the distance between the river
and the landfill (pollutant source)-selection using 600 ml bottles that have been sterilized. The water samples
taken from 5 points are shown in Figure 1.

Kokoq Babak River 2 —D‘ '
Kokog Babak River 3 /

Figure 1. Research sampling location
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Physical parameters were measured using a water quality tester (model number: COM-600) to
determine the river water quality directly. Physical parameter variables include temperature, conductivity,
pH, and TDS. After measuring the physical parameters, the shallow water of Babak River samples was taken
to the BPTP Narmada Laboratory, West Lombok, to test the heavy metal content using the AA-7000 AAS.
The rich metal content tested includes lead (Pb), iron (Fe), manganese (Mn), and copper (Cu). The samples
of river water around Kebon Kongok landfill are shown in Figure 2.
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Figure 2. Water samples from the round river around the Kebon Kongok landfill site

3. RESULTS AND DISCUSSION
3.1. Analysis of physical parameters

Measurements of physical parameters taken from 8 shallow water Babak River sample points show
the results after analysis, which can be seen in Table 1. Based on the table, the average and standard
deviation of temperature, conductivity, pH, and TDS parameters can be seen. The measurement results based
on physical parameters are shown in Table 2.

Table 2 shows that the water samples are still in good condition because they have physical
parameter values below the threshold limit except for the pH value of the selection at point 5. The pH of the
river water sample at point 5 is classified as acidic. In addition, point 5 also has good physical parameter
values of TDS, conductivity, pH, and temperature. This is because point five is closest to the Kebon Kongok
landfill. A comparison graph of TDS values at each point is shown in Figure 3.

Figure 3 shows the conductivity graph at each sampling point. Based on Figure 4, the TDS value
will be inversely proportional to the distance between the water sample points in the Babak River and the
Kebon Kongok landfill. The conductivity value of river water at a distance of 100 meters (point 2) is 325.7
ppm, while at the smallest space of 40 meters is 527.1 ppm. The TDS value at the five sampling points is still
below the threshold limit of 1000 ppm as set by the government Ministry of Health Regulation No. 32 of
2017. A comparison graph of conductivity values at each point is shown in Figure 4.

Figure 4 shows the conductivity graph at each sampling point. Based on Figure 4, the TDS value
will be inversely proportional to the distance between the water sample points in the Babak River and the
Kebon Kongok landfill. The conductivity value of river water at a distance of 100 meters (point 2) is 325.7
ppm, while at the smallest space of 40 meters is 527.1 ppm. The TDS value at the five sampling points is still
below the threshold limit of 1000 ppm as set by the government Ministry of Health Regulation No. 32 of
2017.

TDS and electrical conductivity are closely related [19] where if the conductivity value increases,
the TDS value will also increase, the TDS value will also increase. The further away the shallow water of the
Babak River is, the better. This is in line with research, where the relationship between electrical conductivity
and TDS, namely in river water and lake water, will increase the conductivity value in line with the increase
in TDS value. A comparison graph of water temperature values at each point is shown in Figure 5.

Figure 5 shows a comparison graph of water temperature at each sampling point. Based on Figure 6,
it appears that the relative temperature is constant at each measurement point. The temperature value is
determined naturally because of the surrounding environmental conditions. Several factors, including
external disturbances such as the influence of wind, humidity conditions around the environment, and
weather in the area, can cause an increase and decrease in temperature [20]. Based on the average value and
standard deviation in temperature measurements, it shows that the shallow water of Babak River quality
around the Kebon Kongok landfill leachate is still of usual quality, where the temperature obtained is still
within the normal threshold limits that were determined.
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Temperature is one of the water quality variables based on physical parameters that must be
considered [21]. With temperature, the rate of solubility of Fe heavy metal can be known. The impact that
occurs by temperature can affect the solubility of oxygen. Oxygen levels in water will decrease if the
temperature shows a high degree. A comparison graph of pH values at each point is shown in Figure 6.

Figure 6 shows the pH measurement at each point. The pH measurement determines the water of
Babak River samples' acidity or alkaline content. The quality standard for pH is 6-9. Other pH quality
standards are 6.5-8.5. Based on Figure 3, there appears to be an increase in pH that is not too significant.
However, the overall average value of shallow water of Babak River samples indicates that the water of
Babak River quality is not polluted and is still within safe threshold limits.

The pH measurement results show that the pH tends to be acid-neutral. Several factors cause the pH
of the water of Babak River to be acidic, one of which is soil characteristics. Alluvial soils with pH
characteristics tend to be acidic at 4-6.7. The pH condition that tends to be acidic will affect the pH of the
water of Babak River if water passes through the soil so that the degree of acidity is high.

Table 2. Measurement results of water quality of the Babak River around Kebon Kongok landfill using
physical parameters
Point  Sampling distance (m)  TDS (ppm)  Conductivity (uS/cm) pH Temperature (°C)

1 60 426.2 457.50 6.95 31.7
2 100 325.7 237.10 7.13 315
3 80 424.7 300.05 6.84 314
4 80 425.2 324.30 6.77 31.1
5 40 527.1 687.12 5.41 31.9
Thresholds 1000 200-1500 6.5-8.5 Natural
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Figure 3. Comparison graph of TDS values at each point
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Figure 4. Comparison graph of conductivity values at each point
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Figure 6. Comparison graph of pH values at each point

3.2. Chemical parameter analysis

The results of chemical parameter measurements taken from 8 shallow water Babak River sample
points after analysis can be seen in Table 3. Among the heavy metal contents analyzed using the AAS test are
(Pb), (Fe), (Mn), and (Cu). Concentrations of heavy metals in soil, surface water, and air significantly impact
human health [3]. When the metal content in the soil accumulates to a certain level that exceeds the safe
limit, metal pollution is considered to have occurred [4]. These four elements were analyzed because they are
straightforward to find and include heavy metals that are often found in leachate [7], [8], [22]. Some of these
compounds react quickly in water and can be a significant source of contamination in the shallow water of
the Babak River. The result of the measurement of the water quality of the Babak River around the Kebon
Kongok landfill using chemical parameters is shown in Table 3.

Table 3. Results of measurement of water quality of the Babak River around Kebon Kongok landfill using
chemical parameters

No  Sampling point (meter)

Heavy metal concentration (ppm)

Fe Cu Pb Mn
1 60 0.2021 0.0033 0.0103 0.0105
2 100 0.1127 0.0012 0.0134 0.0092
3 80 0.1183 0.0041 0.0102 0.0097
4 80 0.1105 0.0037 0.0130 0.0086
5 40 0.2035 0.0043 0.0221 0.0181
Thresholds 0.3 0.05 0.05 0.01
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Based on Table 3 shows Pb is one of the metals used in the food and non-food industries that can
cause poisoning. So that Pb, needs to be considered because it includes heavy metal conditions that are
harmful to living things [23]. Pb contamination of shallow water of the Babak River can also be caused by
mining wastes [6]. The threshold limit that has been set for Pb is 0.05 mg/I. From the measurement data, it
was found that the heavy metal content of Pb was far below the predetermined threshold limit.

Fe has many positive impacts if Fe levels do not exceed the predetermined threshold. However, if
the Fe level in the waters exceeds the predetermined threshold limit, the Fe compound will be toxic which
will cause damage to free radicals. One of the factors that cause high Fe content is the weathering of bedrock.
Quality standard for Fe of 1 mg/I.

Several factors cause heavy metal content to go undetected. Leachate is not always a contaminating
factor in the shallow water of Babak River. However, soil material can also be used as a pollution factor. In
addition to the soil material, the depth of the shallow water of the Babak River also affects it. Equally
important is the ability of the soil to pass water through the pore space, called soil permeability.

Cu is one type of toxic metal that can be found in nature in a free and compound state [24]. Cu has
many benefits in the electronic field. Cu in small amounts does not adversely affect the activities of living
things, but Cu will be toxic if the amount is large so that it will interfere with the activities of living things
such as algae, fungi, and bacteria [4], [25]. The threshold limit set for Cu for sanitary hygiene purposes is
0.02 ppm.

Mn is one of the compounds found in the surrounding environment. Mn can be found anywhere in
soil, water, air, and the bodies of microorganisms. Excessive Mn concentration in water can cause poisoning
and can attack the nerves. The threshold limit determined for Mn is 0.5 ppm. From the test results that have
been carried out in Figure 3, the results for Mn are 1.457 mg/l at a distance of 50 m from the source of
leachate pollution. It can be seen that the level of Mn detected exceeds the predetermined threshold limit.
This is because the distance between the shallow water of the Babak River and the polluted source is very
close so the opportunity for leachate water to absorb into the water of the Babak River is large. Mn contained
in the shallow water of the Babak River indicates a lack of dissolved oxygen and the presence of high CO;
content so the water of the Babak River should not be consumed or used for sanitary hygiene purposes [26],
[27]. An increase in the metal content of river water will lead to an increase in water conductivity as shown
in Figure 7.
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Figure 7. Comparison of Mn content with river water conductivity

Based on Figure 7, it appears that the mineral content has the same pattern as the conductivity of
river water. This is because metals have a greater conductivity than water. Therefore, the conductivity of
river water is much influenced by the metals contained therein [28]-[30].
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Water quality in both river and seawater in West Lombok district is still mostly in good condition.
We also need to compare the water quality of both river water, shallow groundwater, and seawater around the
Kebon Kongok landfill. This is shown by the results of other studies that examine water quality in West
Lombok as in Table 4. Based on Table 4, it appears that the river water quality around the Kebon Kongok
landfill is still in good condition. The heavy metal content usually consists of Cu and Mn, both of these heavy
metals come from laundry waste.

Table 4. Comparison of water guality of several places around Kebon Kongok landfill

Place of research Research parameters Water quality Reference
Babak Riveraround  Physical and chemical =~ Water quality is good, but only at a distance of 40 This research
Kebon Kongok parameters meters from Kebon Kongok landfill has Mn content
landfill above the threshold
Groundwater around ~ Physical and chemical ~ Water quality is good based on physical parameters but [18]
Kebon Kongok parameters chemical parameters indicate that the content of heavy
landfill metals is mostly well below the quality standard,

except Cu metal is detected at 0.029 mg/l and Mn
metal at 1,457 mg/l at a distance of 50 m

Jangkok River Biological parameters ~ Water quality is good based on the diversity of [31]
microalgae
Lembar Port Physical and chemical ~ Water quality is good [19]
parameters

4. CONCLUSION

Based on the results of the study, it was found that the farther the distance of water intake measured
from the source of pollution, the value of the physical and chemical parameters of water will be smaller. In
general, the condition of river water in the Babak River around Kebon Kongok landfill is still relatively good.
This is indicated by the value of physical and chemical parameters still below the standard set by the
Government of the Republic of Indonesia through the Ministry of Health Regulation RI Number 32 of 2017.
However, the exception occurs at point 5, which is 40 meters from the Kebon Kongok landfill, which has an
Mn content that exceeds the threshold.
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