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Abstract

Indonesia has a life-oriented river. As much as 68 percent of the quality of river water in Indonesia is
heavily polluted, including the Ciliwung River in DKI Jakarta Indonesia. The pollution can affect river
ecosystems, especially river biota such as plecostomus species found in the Ciliwung River. Plecostomus
that have dominated Ciliwung River are widely used by traders to be used as processed raw materia
products. The purpose is to identify the content of heavy metals, especially lead (Pb), mercury (Hg) and
cadmium (Cd) in the flesh of plecostomus from the Ciliwung River in Jakarta. The methods employed
were collecting plecostomus samples, plecostomus flesh preparation, and metals content analysis with X-
Ray Fluoresence (XRF) Spectrometer. The metal results identified with the XRF method on the flesh of
plecostomus as much as 57 metals and there are three types of heavy metals of Pb, Hg and Cd. The
concentration of heavy metals of Pb, Hg and Cd exceeds the maximum value of SNI threshold. Therefore,
plecostomus flesh from Ciliwung River Jakartais not feasible for consumption.

Keywords: Ciliwung River, Plecostomus, fish flesh, heavy metals, Jakarta Indonesia.

Introduction

Rivers in Indonesia are used as a source of life, such as a place to live and to work. Around 68
percent or the majority of the river water quality in 33 provinces in Indonesiais in heavily polluted status
including Ciliwung River in DKI Jakarta and its neighborhood (KLHK 2015). The quaity of Ciliwung
river is heavily polluted in all segments, starting from the upstream (Bogor) to the downstream (DK
Jakarta) and that makes Ciliwung river not feasible to use for any kinds of activities as it can pollute
Ciliwung’s River Stream Area. The pollution may affect the river ecosystems especialy the river biota
such as fish speciesin Ciliwung River.

Plecostomus is one of the species found in Ciliwung River (Hadiaty 2011). Thisis an introduced
fish from Central America and South America which comes from Amazon River (Pound et al. 2010)
brought by hobbyists, then entered into public waters in intentionally or unintentionally (Ploeg 2008).
Biological and ecological fish brooms include being able to take oxygen from the air (facultative air
breather) and detritus feed type (Y ossa & Araujo-Lima 1998).

Nowadays, plecostomus from Ciliwung River is mostly used as the raw materials for food, such
as dim sum, empek-empek, and fish chips (Mahdiah 2002) because plecostomus has economic value. The
problem isif plecostomus livesin Ciliwung River that is polluted by metals, and consumed by people as
food, it can be poisonous (DINKES 2015). Therefore, there comes the need to conduct a research about
metals content in plecostomus flesh. This research is aimed at identifying the contents of heavy metals,
especially lead (Pb), mercury (Hg), and cadmium (Cd) within plecostomus flesh from Ciliwung River.
This is expected to give additional information about metals content in plecostomus flesh as people’s food
material.
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Material and Methods

The research was conducted from September 2017 until October 2017. The location was at PAIR
Laboratory to prepare for the samples and to analyze the results, meanwhile the employment of XRF tool
to identify metals in plecostomus flesh was located at PTBGN Laboratory, National Agency of Nuclear
Energy (BATAN).

1.1. Materialsand Tools

Tools that were used during the sampling were containers and nets. The tools used in laboratory were
knife, scissors, rulers with 1 mm precision, containers, mortar & alu, 60 °C oven, analytical balance with
0.0001 g precision, Ziploc plastic bag sized 6x8 cm, desiccator, spatula, crucible, crucible brace, and X-
Ray Fluoresence (XRF) tool. The materials that were used were 18 plecostomus fish which were
categorized into three groups in accordance with its body size, which were small-size plecostomus fish
weighed < 115 g, medium-sized plecostomus fish weighed 140-180 g, and bigger-size plecostomus fish
weighed > 215-310 g.

1.2. Samples Collection

Samples collection was started with conducting a survey and raw materials sampling at the research
location to gain information about the origin of plecostomus and its habitat at Ciliwung River Stream Area
(Figure 1). The fish were caught using fish nets and put into containers. After that, morphometric
measurement was administered covering the total length, width, and height of the fish. Some samples
which had not been researched were preserved inside freezer.

<

O

Q

Figure 1 Sampling site Ciliwung River Stream Area Jakarta, Indonesia

1.3. Samples Preparation

The fish were dissected and were separated from its bones and skins using fillet technique. Then, the
fish were weighed using analytical balance. The fish were put onto crucible and dried inside the oven for
60°C for five days. The dried flesh were weighed again using digital balance and were crushed and were
put into Ziploc plastic bag. Each plastic was given labels according to the fish size category.

1.4. The Analysis of Metals Content in Plecostomus Flesh

The dried flesh samples were filtered £ 100 mesh and were weighed for 5 grams. The analyzed
samples were in the form of press powder. After that, the analysis of metals content in plecostomus flesh
samples employing X-Ray Fluoresence (XRF) Spectrometer tool with GeoChemPellet 2 method was
administered. The data gained from the analysis results using XRF were in quditative and quantitative
analyses. The results of metals measurement can be seen from the program in graphs, spectrum, and
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tables. Then, the results were converted to Microsoft Excel for data processing and would be analyzed
using SPSS to determine the correlation. The heavy metals were further analyzed as Pb, Hg and Cd.

Results

The identification result using XRF, it was found three heavy metals; they were Pb (Pb), mercury
(Hg) and cadmium (Cd). The unidentified heavy metals were because the XRF method only analyzes
metals with high concentration within the samples. Therefore, metals content in relatively low
concentration cannot be detected by XRF (Suhariyono & Menry 2005). The presence of metals inside an
organism’s body occur because there is an accumulation of metals inside the organisms (Puspasari 2006).

Tabel 1. Theresult of heavy metalsin pleco flesh

Heavy Metals Pb (mg/kg) Cd (mg/kg) Hg (mg/kg)
Small 3.6+0.3 0.6+0.1 1.4+0.3
Medium 2.7+0.3 <0.5+-0.2 0.8+0.3
Large 22+03 <0.5+-0.2 03+0.3
Discussion

The Pb concentration in three different size categories of plecostomus flesh — smaller-sized fish were
for 3.6 = 0.3 mg/kg, medium-sized fish were for 2.7 £ 0.3 mg/kg, and larger-sized fish were 2.2 + 0.3
mg/kg (Table 1). The concentration value of Pb that was identified in three different categories of the fish
flesh was > from 1 mg/kg as a safe threshold for fishery product to be able to consume and > from 0.3 of
the safe threshold of consumption in fishery products (BSN 2009). Thus, it can be found that the
concentration value of Pb is higher than the safe threshold val ue to consume.

Table 2 The comparison of Pb concentration with SNI research results

Heavy Metals Pb (mg/kg)
SNI 2009
Category 2009 2013 2017 Flesh Fishery Products
Small 3.6+0.3
Medium 0.02 2.88+1.93 27403 1 0.3
Large 22403

Based on research conducted by Ratmini (2009), plecostomus that were caught in Ciliwung
River have 0,02 mg/kg of Pb, but the value is not higher than the set standard. However, results found in a
research conducted by Alfisyahrin (2013), showed that the metal concentration of Pb in plecostomus from
Ciliwung River near Bogor, Depok, and Jakarta Railway Stations were for 2.88 + 1.93 which were higher
than the set standard.

The Hg concentration in plecostomus flesh is higher than the safe threshold which is > from 0,03
mg/kg as fishery products and > from 0,5 mg/kg as fishery products, thereforeit is not feasible to consume
(BSN 2009). The concentration of heavy metal Hg in plecostomus flesh in three different sizes are 1,4 +
0,3 mg/kg in smaller-sized fish, medium-sized fish for 0,8 + 0,3 mg/kg and larger-sized fish for 0,3 + 0,3
mg/kg (Table 2).
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Table 3 The comparison of Hg metal concentration with SNI research results

Heavy Metals Hg(mg/kg)
SNI 2009
Category 2009 2013 2017
Flesh Fishery Products
Small 1.4+£0.3
Medium 0.0005 0.001 0.8+0.3 0.03 05
Large 03+0.3

The comparison result gained from Ratmini’s (2009) and Hardi’s (2013) research, showed that Hg
concentration in plecostomus flesh in Ciliwung River was < from 0.001 thus it was still lower than the set
standard from the government, but if it was consumed constantly for longer period of time, the possibility
of being poisoned would occur. Consequently, ater has to be given since Hg metal is bio-accumulative
(Puspasari 2006).

The concentration of Cd metal in plecostomus flesh found in three different size categories, showed
that in smaller-sized fish has a concentration for 0.6 + 0.1 mg/kg, medium-sized fish for 0.5 + -0.2 mg/kg,
and bigger-sized fish for 0.5 + -0.2 mg/kg (Table 3). The metal concentration of Cd found in the three
categories of plecostomus flesh was > from 0.3 mg/kg from the safe threshold of consumption in fishery
products and > from 0.1 as a safe standard of consumption in fishery products (BSN 2009). The result
showed that the concentration of Cd in plecostomus flesh is higher than the safe threshold to consume.

Table 4 The comparison of Cd metal concentration with SNI research results

Heavy Metals Cd (mg/kg)
Category 2013 2017 SNI 2009
2009 Flesh Fishery Products
Small 0.6 +0.1
Medium 0.003 < 0.005 <0.5+-0.2 03 0.1
Large <0.5+-0.2

According to the comparison of Cd concentration value in 2017 research finding to Ratmini’s (2009)
and Dhika’s (2013) showed that there was an increment of concentration. From 2009 until 2013,
plecostomus flesh from Ciliwung River contained Cd metal concentration for < from 0.005 mg/kg thus it
was dtill lower than the set standard by the government (Table 4). However, in 2017, the Cd concentration
was higher than the set standard by the government for > from 0.3 mg/kg as fishery products and > from
0.1 asfishery products. Therefore, plecostomus flesh is not feasible to consume by people (BSN 2009).

The concentration contents of heavy metals of Pb, Hg and Cd from 2009 until 2017 has been
increasing inside plecostomus flesh. Increased metal content can be caused by seasonal differences each
year (Olojo et a. 2012). Based on the investigation at the sampling area exactly around Ciliwung
Riverbank in Jn. Inpeksi Ciliwung Letjen MT. Haryonoo, the stream condition of the water at the
sampling location is not too big since the water is black and much of garbage is found alongside the
riverbank.

So, the identified metals using XRF method in plecostomus flesh are 57 metals with certain
concentration value and there are three types of heavy metals such as Pb, Hg and Cd. The highest heavy
metal concentration of Pb, Hg and Cd is in smaller-sized fish for 3.6 = 0.3 mg/kg of Pb, Hg 1.4 + 0.3
mg/kg and Cd 0.6 = 0.1 mg/kg. The heavy metals concentration of Pb, Hg and Cd has aways been
increasing from 2009, 2013, and 2017 and it has beyond the maximum value of SNI of being feasible to
consume status for meat and fishery products, thus plecostomus flesh from River Stream Area of Ciliwung
Jakartais not feasible to consume.

Construction projects, industries, and number of vehicles every year have become the main trigger in
the increasing value of heavy metal concentration in Ciliwung River. In addition, the changes in the use of
land and more population along the riverbank have implied towards pollutants’ addition to Ciliwung
River. This finding is supported by research conducted by Taufik (2003) that the sources of pollution in
Ciliwung River Jakarta are coming from kinds of activities of the people living close to it and industries.
Therefore, the dangerous heavy metal sources such as Pb, Hg and Cd are suspected to come from the
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waste of construction projects, industries, residential areas, and transportations along the riverbank which
can pollute the river ecosystems especially river biota such as plecostomusin Ciliwung River.
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HEAVY METAL CONTAMINATION OF CILIWUNG RIVER, INDONESIA Dewi
Elfidasaril*, Laksmi Nurul Ismil, Irawan Sugoro2 1The Study Program of
Biology (Biotechnology), Faculty of Science and Technology (FST), University
of Al Azhar Indonesia., Jl. Sisingamangaraja Kebayoran Baru, Jakarta Selatan
12110, Indonesia 2The Center of Isotope and Radiation Application (PAIR),
The National Agency of Nuclear Agency (BATAN). Jl. Lebak Bulus Raya No 49,
Jakarta 12440, Indonesia Abstract River Stream Area (DAS)_of Ciliwung_gives
many advantages to its surrounding_people, however, nowadays this river
stream area of Ciliwung_has been heavily polluted. One of the most harmful
pollutant components for people is the existence of heavy metals. The high
number of people doing_activities surrounding_the river area may contribute
to the increase of metal contents in the river. The aim of this research is to
prove that there is an increase level of heavy metal pollutant in Ciliwung
River. The methodology that was used to analyze the content of heavy metal
in Ciliwung_River was X- Ray Flourescence (XRF)_in part per million (ppm),
unit. The result of this research shows that there is an increase in heavy
metal pollutants of Cd, Hg,_ and Pb in the water of Ciliwung_River that is
located from Bogor to Jakarta that exceeds the standard of PP RI No.82 year
2001. The highest heavy metals pollution occurs in the river stream area of
Ciliwung_Jakarta. Respectively, the order of heavy metal concentration
ranging_from the highest to the lowest in Ciliwung_River is Mn,_Zn, Cu, Cd,
and Hg. Keywords: Ciliwung_River, heavy metals, pollution, XRF 1.
INTRODUCTION Ciliwung River is one of the rivers that flows from Bogor
Regency to the Jakarta gulf. The river stream area of Ciliwung (DAS) has
always been used by people living surround it as an irrigation source, drinking
water source, sanitation, farming, and small and medium enterprises of the
people. The presence of people’s activities around the river area has a great
impact towards the river as it has become the pollutant source for the river.
One of harmful pollution types in the river is heavy metal. Heavy metal is an
environment polluting substance that is very common and always found in
the water. This heavy metal has a negative impact on people who use the
water and its biota inside the water. An intense increase of urbanization and
industrialization has made the river be polluted, as it has become the industry
and domestic waste disposal place (Khatun & Jamal, 2018). An intense
industrial and people’s activity has created a heavy metal to the environment
(Karbassi, et al., 2008). Heavy metal can move from an environment to an
organisms and from one organism to another through the food chain (Yalcin,
et al.,_2008); (Puspasari, 2006). The heavy metal found on water will sink
and settle at the bottom of the water, creating a sedimentation and
contaminate people who always make use of the water for their activities.
Water with heavy metal will be a toxic material inside people’s body and may
cause death towards them (Palar, 2008). The existence of heavy metal on
Ciliwung River’s water informs that there is a need to monitor and evaluate
its water condition surrounding the people as a mean of supervising towards
its water quality (Yudo & Said, 2018). In addition, people need to get the
information about the level of pollution on the water that they use for their
own virtues. Therefore, an analysis towards heavy metal contents on Ciliwung
River’s water needs conducting to figure out that there is a metal content on
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the water as well as its regular monitor towards the environmental pollution
especially on the Ciliwung River’s water. This study is aimed at proving the
existence of the increase of heavy metal pollution on Ciliwung River. This
research is expected to be able to inform an updated condition about Ciliwung
River and can be an information source for decision makers to resolve its
issues. 2. MATERIALS AND METHODS 2.1. Water Sampling The research was
conducted at three sampling areas located alongside the river stream of
Ciliwung River. The sampling location is located at one water area line of
Ciliwung River that is divided into three locations representing the river’s
upstream and downstream. The first location is located at Inpeksi Ciliwung
Letjen MT. Haryono Gg. Ciliwung, Cawang, Central Jakarta with the
coordinate point of longitude 6°14'36.50"S and of latitude 106°51'45.03"E.
the second location is at Poncol, Depok with the coordinate point of longitude
6°21'41.9"S and of latitude 106°50'18.3"E. The third location is at Otto
Iskandardinata, Bogor with the coordinate point of longitude 6°36'08.8"S and
of latitude 106°48'08.7"E (Figure 1).. Figure 1. Map of Sampling Location of
Plecostomus at the Ciliwung River Stream Area. Source:
http://www.mdpi.com 2.2. Heavy metal analysis of water sampling The
analysis of water sample was conducted using X-Ray Fluorescence (XRF),
spectrometer. XRF (X- ray fluorescence)_is a non-destructive analytical
technique used to determine the elemental composition of materials. XRF
analyzers determine the chemistry of a sample by measuring_the fluorescent
(or secondary)_X-ray emitted from a sample when it is excited by a primary
X-ray source. Each of the elements present in a sample produces a set of
characteristic fluorescent X-rays ("a fingerprint") that is unique for that
specific element, which is why XRF spectroscopy is an excellent technology
for qualitative and quantitative analysis of material composition. This
research using the XRF Method based on Ene et al., (2010). In this method,
fish samples were made into cup samples. The making of cup samples began
by scaling sample powder as many as 5 grams, later the samples were placed
into cups. Then, samples inside the cups were coated with three layers of
tissue and sealed with plastic. Fish samples inside the cup will be analyzed
using XRF. Sediment samples were later changed into pellet samples. The
making of pellet samples began by scaling sample powder as many as 5
grams, later added with 1 gram of fluxana before getting homogenized. Then,
the samples were put into hydraulic press machine. Water sample were
analyzed by making the samples into cup samples. The process began by
scaling the water before placed into cups. The samples were later coated with
three layers of tissue and sealed with plastic. Then, the samples are ready to
be analyzed using XRF. Devices used to analyze metal contamination were
calibrated and measured for its sensitivity to every elements with metal sheet
fluxana HD Electronic MCACAL RA 1012. Measured data, such as intensity and
elements energy later converted to humbers, so the result will come into
absorbent percentage and part per million (ppm) metal element on samples.
(AMPTEK, 2009) explain that XRF utilize X-ray emitted from materials that
later forwarded to detector and transmitted into signal which intensity is
appropriate with the amount of elements inside the samples (figure 4). The
result of the metal measurement process can be seen in the program so that
the output received in the form of chart, spectrum, and table. Figure 2.
Analysis XRF Methods Scheme 3. RESULTS The research result shows that on
the Ciliwung River’s water, it contains the heavy metals of Pb, Hg, Cd, Cu,
Mn, and Zn with a very high concentration, far beyond the standard of PP RI
No.82 year 2001 (Table 1). The polluting source of heavy metal is suspected
to have come from industrial activities of waste disposal on to the river so
that it pollutes the water and its biota within the river (Widowati, et al.,
2008). The industrial waste coming into the river stream area of Ciliwung
Bogor and Depok is brought by the streams to the river stream area of
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Ciliwung Jakarta, resulting in high pollution at the river stream area of
Ciliwung_Jakarta. Respectively, the types of metal that have the highest
concentration at the three sampling points are Mn, Zn, Cu, Pb, Cd and Hg
(Table 1). The river stream area of Ciliwung Jakarta shows a very high metal
concentration at other sampling points. The metal content in a water area can
make the downstream have a higher metal concentration compared to the
upstream area (Mishra, et al., 2008). The finding is in line with the research
result that the heavy metal contents at the three sampling points show the
highest value at the river’s downstream. Table 1. Heavy Metal Concentration
at the Ciliwung River Stream Area Concentration (ppm) Heavy Metals Year
2013* Mn - (Manganese) Bogor Depok Jakarta (Upstream) (Middle stream)
(Downstream) 1468 £ 3 472.1 £ 2.3 3101 £ 5 Zn (Zinc) 85.30-1270 689.7
+ 3.939.9 £ 0.8912.7 £ 4.7 Cu (Copper) 16.60-157 120.2 + 2.4 6.4 £ 6.4
152.5 £ 2.7 Pb (Lead) 7.800-89.4 59.9 £ 1.44.2 £+ 0.4 73.8 £ 1.3
Cd(Cadmium) 0.29-1.74 <0.3 £ 0.0 1.3 £ 0.1 6.3 £ 0.3 Hg (Mercury) - 2 £
0.9 <0.7 £ 0.0 <0.7 £ 0.0 * Budianto and Lestari 2017; **Indonesia’s
Government Regulation No0.82 year 2001; (-): metals research was not
conducted Standard (ppm)** 0.1 0.05-2 0.02-0.2 0.03-1 0.01-0.01 0.001-
0.005 4. DISCUSSION There are three factors that cause the increase of
heavy metal contents at Ciliwung’s downstream (Jakarta area), first is the
erosion of mineral stones at Ciliwung’s upstream area. This condition happens
because the upstream area is eroded which deepens the valley alongside the
river stream, the erosion rate is faster than the sedimentation, and the
density of the drainage is higher with steep slopes. Therefore, mineral erosion
at the upstream area will settle at the middle stream and upstream of the
river area (Harjadi, 2009). The second factor is the typology of the middle
stream and downstream with their characteristics of sedimentation process
and less erosion. Consequently, there is an accumulation value of heavy
metal on the water and river sedimentation (Cahyani, et al., 2016). The third
factor is an additional number of polluting substance that comes from
people’s activities. As what has been informed, people’s activities by
disposing wastes and activities related to river are more at the downstream
area. It results in the higher potential increase of pollutant substance at the
river stream area (Susanti, et al., 2014); (Supenah, et al., 2015) The
research results from 2013 to 2018 show the increase value of heavy metals
of Zn, Cu, Pb and Cd. The Zn metal content is higher that is caused by
industrial wastes that keeps getting higher each year in the water
(Silambarasan, et al., 2012). This will lead to zinc ore smelting that has
become the main source of zinc pollutant. Besides, the increase number of
garbage, transportation, pesticide, and farming fungicide which contains
ZnSo4 is an additional polluting source of the environment as the zinc has
become one of the polluting sources (Silambarasan, et al., 2012). The metal
content of Cu keeps increasing along with the increase humber of
transportation (Silambarasan, et al., 2012). Cu metal has a tendency to be
complex with organic species in the water. Through the process of water
stagnation, the Cu ion can interact with organic species (which is from
industrial waste) that has the capability of being settled as a solution in a
complex and stored at the bottom surface of the river and is absorbed on to
the water surface (Silambarasan, et al., 2012). The source of pollution of
Lead metal content in a water comes from the use of Lead as a medium to
connect pipes used in industrial and domestic wastes disposal drainage. The
presence of waste or solution cases the contact with the pipes containing
Lead, that leads to the absorption of Lead to the river surface (Widowati, et
al., 2008). The natural source of cadmium (Cd) is found in the form of
mineral in the water that is rare in the environment. Cadmium is the biggest
and most toxic that is used in industries to metal coating, steel coating
protection, and certain pigments of nickel-cadmium batteries and on plastic
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stabilizer during its manufacture and disposal thrown at the water. The
concentration value of cadmium ranges from <0.3 £ 0.0 - 6.3 £ 0.3 ppm.
The cadmium polluting source is suspected to have existed due to the waste
disposal by paper, food, and pulp industries located alongside the river area.
The previous studies also supported the fact that the water in Ciliwung River
has been contaminated by Cd metal (Budiyanto & Lestari, 2017). 5.
CONCLUSION There has been an increase in terms of heavy metals on the
river area of Ciliwung River. The highest heavy metals pollution occurs in the
river stream area of Ciliwung_Jakarta. The level of heavy metal pollution on
Ciliwung River’s water is beyond the basic water standard PP no. 82 Year
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HEAVY METAL CONTAMINATION OF CILIWLMNG RIVER, INDUONESLA
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Abstract

River Suwee Area [DASE of Ctlfenng glves many cdvaniopes ta iy aeveiwidiag people, ewever,
renirdery P eiver arvein ared of Cilwang foy becw eavily poffuted. O o the st el
polliant covpeients e peagie 0 e edstence of heoy aetals, Tle heh numibier of peoade dotug
ReEvIeT serraading tie Fiver ared Aoy coairfate o the irerease of meial contenis in e cheer. The
b of this research is to prove thar there i om nerease leved of ey et podlianr fn Ciltwamg
River, The methodolegy fial was ased fo arurlvoe the content of heavy metn im Cfhesng River wos X-
Ray Flowrescence (XRF} Dr par per seillio [ ) sait. The restidl of s reseerel thows thal there i
wn friereaie n hiavy meefad pealiaremes of Cd, Mg, e Pl (n e rdﬂcﬂ"ﬂb’ﬂq River Hiar G fegamie
Fram Begor n Jakarta st eveesds the sandard of PP RE Mo 82 vear 2007 The highess beavy st
pedydaon ocars in the river siveam avea of Cilwmng Jokana. Respecively, the arder of Freavy el
camceRtrasion raneing from the bighes fo the keavst o Ciliwang Biver is Wa, Zo. o, Od, and fe,

Beywards: Cilivamyg River, feasy mewds, pellistion, XRE

LAINTRODLUCTION

Cilwunyg Biver is one of e rivers had Dows T Bogor Begency o the Ekama gull. The rives
stream area of Ciliwung {OAS) has always been used by people living surround it as an Frigation
sorecy, deinking water spuree, sanifaton, famaing, and srall and redivm enterprises aof the people.
The presence of people’s aotnyities around the river area has 5 great impect towands the e s it has
Becorse e pollutan! soures For ihe fiver.

O of harmful polhtson tvpes bche fver @ heavy metal. Heavy metal s an environment polluting
substance thet 5 very common aind abeays Foard in e water. This besvy metal has @ negatke impact
o people whe ase the witer and 18 biol inside the wider, An lmense Inereose of wbankztion and
inchissrializaiion has made the river be pollnbed, &= it has become the industry amd domestic sasie
dispewaal pluce {Ehalun & Jamal. 20 @i An mense industrial ond people’s activity has created o beawvy
emsetal to fhe covivonment {Barkasei. gtal .. D8],

Heavy wedad can e from an epvigomment i an oopamsns s from ooe argsnise 10 anothes
thirci@h the food chakn (Yalein, ot al. 2008 (Pusposars, 20061 The heavy meml found on water will
sink mnd seitle ot the baottom of the woler, creating o sedimeniation and contominate peaple who
ithways make wse of the wnier for their activitics. Water with heavy metal will be o towic matersal
inaihe peeples body and may cnse death towands them (Pakar, 20083,

The existencs of heavy msetal o Cilimung River’s woter imforms thot thore = o secd o menitor and
evihiate 15 water condition sirounding the peaple as a gmean of supervising wwards ss waer quality
[ Yuda & Soid, 20081, In addition, people need to get the informadion about the level of polluticn on
the watet thal they wse for thedr oon vires. Therefore, an andlysis towands beavy mets contents on
Cikwung River's water needs conducting o figure out shai there 12 a mel content on the waer as
well i ik regulor monstor townrds the environmental pollution especilly on the Cillmeurng Bover's
syalier,
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This sludy i aimed @ proving the exisience of the ineresse of beavy meral poBulon on Ciliwiag
Biver, This resenrch is gapected 1o be able W inform an updated condithon abour Cilrwung River and

cam be an miormaton sowrce for decison mekers o resolve s iss0es.

?.MTIEMI.E AND METHODS

2.1, Water Sampling

The resewrch wis condacted of theee sompling weos boented wlongside e river stream of Cilmang
River. The sampling location & becoted ot ope water are [me of Ciliwoeng Kiver that es diveded o
thres locations representing the rivers opsiream and downaneam. The first location is kecated al
Inpeksi Ciliwung Letjen MT. Hareoro Ge. Cilisuang, Cowang, Central Iakorta with the coordinaie
prusind sl lomgitude 67 14" 3505 and of latinde [E"S1E5037 E. e wecond besiton s o Poacsl,
Depok wath the coordinate padnt of bangstude 67214195 and of laitude 106°50° 13" E, The third
focation s ol Ouo skndfflildinate, Bogor with the coordinate pein of leogide 6°36° 085S and of
lmrituge MMCE808.7E (Figare 1.,

\

Inkarra [l
Saanipim O b el B S Bl e r—y
. hataplung
Sairuget Cilvwsing | P oosrsifiet
RS TNLETL T :
Dk ( Trmgall
Eps Wl =
Cilswangiag Wiseed
Hog [Fubei

Frzur 1. Map of Sampling Locution of Plecostomics if the Cilivung River Stream Area,
Source: hitpiwww mdpi .com
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2.2, Meawy medal areelyiis of waler Samprling

The analysisof water ssmple was eonducked nsing X-Bay Fliosescace (XRF specirometer. XEF (K-
ry  fluoresenselis o non-destmictive anabvtical technigue wsed o determine the elemental
composifion of makerials, XREF oonlveers deermine the chemisiry of o sample by measuring the
fluorecent (v secondary b X-ray emitied from o sample whon i is excited by a priomary X-ray source.
Each of the clemsnts present in o sample prosleser o not of charscteristic fhooroeont X-rays "a
Fingeaprint® ) tha by unigoe Tor tha spaeific dement, which s why XEF qpectirosnopy s an pacellent
technology for qualitative and quantititive analvsis of material composition,

This reseurch using the XRF Method besed on Ene et 2l., (20010} In this method, fish sanples were
meide inte cup samples. The making of cup samples hegun by scaling sample powder as many as 5
grams, lmer he samples were placed o cups. Thea, samples inside the cups were coated with theze
byers of tisswe pnd sealed with plasic, Fish sumples inside the cop will be analyzed vsmg XREF
Sedimen samples were lwler changed inbo pellet samples. The mokmg of peliet sumples began by
scaling sampbe powder as many as 5 ogranis, ke added wih | gram of Nuaans befioae peiting
homagemzed, Then, the sumples were put into hydroalic press muching

Water sanpl were analyzed by makiag the somples mbe cup samples. The process began by scaling
the water before placed into cups, The sampks were Tater coated with three layers of Gssie and sealed
with plasike. Then, the samples ane ready o be analvzed sing XRF.

Dievices med K ansdyee metal contaminawon wee cilibrated aed messuaned for 108 semitivity o esery
elements with mefzl sheet fuxae HD Elctronic MUACAL EA HIZ Measored dafa such as
inenty mad elements coergy loer copvenad o mimbers, so the result will gomg bog absedbent
percesnpe und pan per million (ppm) metul element o swsples. (AMPTEE. X60%) explin tha: XRT
utilize X -ray emitted {rom materials that laker forsarded bo detector and ansmitizd into signal which
irdensTy i appropriate with the amount of clements iossde the samples (figure 43, The result of the
metal measuremem process con be sem in the program so ihat the ovipat received in the form of chan,
spectium. and table.

/"?-'-:“». L (j}"'j_'“h:_
j/\\ TAVAR T m— T HAEL
Gy [ L T
-, L7 WY
(o)

-— —r

Figure 1, Analysis XRF Metliods Schems

A, RESULTS

The resesrch rosubt shows that on the CiFwung River's waiter, foninns the heavy metols of P, He,
Cd. Cu. M. and Zn with a very high concentration, far beyond e standand of PP RI NoB2 wear 2001
(Tabily 1) T pollming source of hemvy meeal s s uspecosd e ave came oo indusrial acrivites of
waste disposal on do the mver so that it pollutes the water and #s hioda withim the mver Widowati, el
al., 208 The indusirial wiste coming inta the river sream area of Ciliwung Bogor snd Depol)s
hrought by the greums (o the river stream ores of Ciliweng Jakura, reselting in high pollotion at the
Eiver stredan area of Cilivwaing Jakata.

Respectively, the tvpes of metal tat have the highest concenttion @ the thiee sunpling poists are
Bln, o, Cu. Ph. Cd and He {Tabke D The dver stream avea of Ciliwoine Jakarts sbiows & very high
el concentration at ofher samplizg points. The msal content Boa water ares can mmake the
downstream have 2 higher metnl mnceniration compored 0 the opstream area (dishra, ot e, 20085,
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The fadieg is in line with 152 eseach resll that the heavy metil conents ab the heee sampling podints
slwy the highest value ot dhe fiver's dewnstresam

Tahle | . Heavy Metal Corcenization ai the Cillbwung River Stream Arc

Copcentrution {ppo
Bapmr Thpsk B E M Atmralard
_ Heorwy Metaks  Year 2003°  (Upsdreeamb O Alidiie siresm) { Diarwensdriam ) {ppm **

:::L“gm.l - 14668 £3 4T2.1 2.3 3101 =5 o1
& (Eine) BA30-12™  EERT 239 008 NITE4T o052
Cu (T appery 1h A-157 . | WS fid +154 IR25x2T g2
Bh [ Lead) TAMEHA  HNO9=1d 42 +ih.4 Tid+13 PR
CdiCatmmms  (1.29-] 74 <013 214N 131 63z 03 (nEn -0
Hg {Mercary) . Zx0.% ol T = (10 01,7 x (1) OCHI ] AR 0S

= Buanio @l Lesparl 2017, =*Indongsia’s Goverment Regulstion Mo 82 year 21
(-} mwdak research was oot conduced

A DISCLSSION

There are thace Toctors thot cmise the mersase of heavy metal contants at Ciliwung’s downstreom
{lakarn srea), First & the erosion of minem! stones m Cilvamg™s upsiream area Thes condition
huppens because the wpstean ares is sroded which despens the valley alomgside the nver soeam, the
cmsion mite i fasber than the sedimmentation, ond the densiy of the drinage s higher with sicop
shapes. Therefore, mineral erogisn o1 1ee upsreans aeea will senle anihe midoke soream aed ugstrend of
the Aver arca (Hagodi, 20000, The seepnd facror B the typalogy of the middle soreom and domnsrream
with ther charncienstics of sddimentotinon process and kess erosion. Consecuently, there b5 an
accumulation value of heavy metal on the water and river sedimestation (Cahyani, ef al., 20065, The
third facksr 5 an addaonal nunvher of palliting sebsance that eomes from people’s activities. As
wielt hos been informed, people’s sctivities by disposing wanes and acitviides retated o mveT are miae
wt the downsaream urea [ esulis mothe higher pptential increase of pollutani substance at the civer
streamm wrea (Susanti. ef ol.. 24 F; (Superah, et ol 200 5)

e resgsrch resalits from 013 to 008 show thi smeease volue of hesyy metals of Lo, Co, P ond Cd,
The: En metal content is higher that is-comed by mdustrial wasies that keeps gelting higher cach year
b the witer (Silambarasan, ¢ al., 20028 Thie will lewd 40 2ae ore amebting that kas becoms the makn
smurce. of #ine polludant Besides, the incease number of garbage, tnspomation, pesticede, and
Brmidg fungickle which comtainns Znsod i a0 additional polluting soance of the eavitoommeol as e
zine las beeorw one ol the pelting sonees (Siambarasim. ot ol 2002

The metl conent of Cu keepy ifgeasing along with e incncase number of iranspoitation
( Silarnhamasan, o al o 2007 O retal Bas g semdeney @ he compled with crganic species i (he waker
Through the process of water stagnabtinn, the Co wn cap mnleract sith organic species. (which 1= from
prlussrial wisiel that has the capabiliy of being sethed a5 8 selution 0o eomipbes and s1oned at the
bodtom serfoce of the river ond i= adsoched on o the woter surface (Silambamsan, = al., 200 2)

The source of pollution of Lead metul content in o water comes from the ose of Lead o5 a medim to
capnect pipes used in industrinl md domesiic wasies disposal dmmage. The presence of wiste or
solution cascs the contact with the piges contuining Lood, thad leads 1o the albsormption of Lead to the
Fiwed surface ¢ Widowati, of al . 2085
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The patural soiaee of cadmiven (Cd) b8 fund 16 e foom of Buneral in e water thal 8 gare in e
envirenmend, Cademivog i the higgest amd mest o that is wssd e industiies o metal coating, stes
coubing protecteon., and cerain pigments of neckel-cadminm biatienes and on plastic stahilizzr durng
ity manutactore wnd disposal thmown wt the water, The comceniration vadue of cadmivm rarges from
<13 & 00 - 63+ 3 ppim. The codmbum polluting ssarce §s suspected 10 have egisted due to the
saste dispewal by paper, food, asd pulp mdusicies locaed angside the river area. The previous
stbics ko supported the fact that the water in Cilivong Biver has been contaminated by Cd metal
{ Hudiyane & Lestan, 2017

S OO ELLUSIONMN

Tliese liins Been dn moeredse b e of hesvy metals on e fiver ares of Ciliwung Rivee. The highesy
Beovy metaly polbution oceurs in the tver sirean aren of Ciliwang Jokorn, The level of beavy meal
pellutonan Ciliwung Brver's water s bevond the busic water stundard PP ae. 52 Year 2001,

AC K.‘HWLIEGMEHT
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