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Abstract—This study aims to analyze the impact of nickel post-
mining activities on the heavy metal level in sediments of the river
of Lambuluo, Motui Subdistrict, North Konawe District,
Southeast Sulawesi province about the importance of the river
biota. Then, all of the results of the sample were analyzed by
dendrograms method. It was found that all of the heavy metal in
the river sediment remained under control or Non-Polluted.
According to this output, it can be shown that the dominant heavy
metal content was Iron with minimum & maximum value, mean,
and standard deviation respectively were 1.0733, 1.1067, 1.087783
and 0.0150264. All of the heavy metals in the sediment in settling
pond caused Heavy pollution and High Effect ranges, except
Chromium VI. Based on this output, it can be shown the
dominant heavy metal content was Iron with a minimum &
maximum value, mean, and standard deviation respectively were
13500, 217000, 193000, and 22172.88.
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I. INTRODUCTION

Nickel mining activities cause heavy metal contamination
in coastal waters, and at high levels can lead to pollution,
which will have a negative impact on aquatic biota.
According to Rainbouw, the metal at low levels required the
organism, but at high levels can be toxic and disrupt health
[1]. According to Paquin et al., heavy metal waste due to
industrial activity may cause contamination of heavy metals
in coastal or river waters [2].

This nickel mining activity causes heavy metal
contamination in coastal waters, and if it occurs at high
levels, it can cause pollution, which will have an adverse
impact on aquatic biota. Also, nickel mining activities
through rivers and other bodies of water carry a lot of waste
containing various toxic contaminants into the river.
Contaminants include heavy metals Pb, Cd, Cr, Fe, Cu, Zn,
and Ni. Although it is known that the presence of heavy
metals in water is a limited number of certain natural
behaviors in pools of water, sediment, and fatty biota. But
the presence of heavy metals will increase in case of
industrial waste increases as well as other activities [3].

It was reported that heavy metal contamination in coastal
and estuary waters in Tianjin Bohai Bay of China due to
various activities on land and marine waters [4], [5]. Heavy
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metals can also be derived from industrial activities,
agriculture, urban and mining [6], [7]. Heavy metals that
accumulate in the waters can infect humans through water or
fish consumption, in addition to which metals exceeding the
threshold value may be toxic [8]. The higher levels of metal
content in water will affect the ecological balance by
changing the various organisms that live in water [9].
Concerning morphological and hydrological conditions,
solutes such as metals can accumulate along the waters, and
even after passing several kilometers from pollution sources
[10].

One of the areas that have a lot of nickel laterite deposit
and nickel mine in Southeast Sulawesi Province is Motui
District, North Konawe Regency. This nickel mining is
located in Motui District, namely Mount Lamotia with an
area of drilled 439,5 Ha. By Production Business License
(IUP), this mining began to be managed since 2007 and
entered the stage of exploitation in 2010 until now.

The Lambuluo River, which is located in the mine, is a
mine waste disposal site. It is identified that the waters of the
river are turbidity, especially during heavy rains, then the
river water changes color to redness. It is due to the land
derived from mining activities carried by rainwater into the
river. This situation has estimated the accumulation of metals
in the river. Heavy metals that enter the river will be passed
to the wider waters, and if in large quantities it is hazardous
to the health of consuming products from the waters [11].
Therefore, this study aims to analyze the impact of nickel
mining activities on heavy metal contamination rates for
cr®, Fe**, Ni?*, and pollution on sediments in the Lambuluo
River, Motui District, Konawe Utara District, Southeast
Sulawesi Province, Indonesia.

Il. RESEARCH METHOD

The study was located in the River of Lambuluo, Motui
Sub-District, North Konawe District, Southeast Sulawesi
Province. Samples were taken from three points, which were
at the output, in the middle, and at the input of the river,
namely sediment samples (Figure 1).

240

This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).



£

ATLANTIS
PRESS

Fig. 1. Location map and points of water sampling station

Sediment samples in this study were taken at each research
station. Each sample is repeated 3 (three) times. For three days
at intervals between the first, second and third day taking
days.

The tools used in this research are: Geological Compass,
sample pouch, Polarisation Microscope, Hitachi Z-2000
Atomic Absorption Spectrophotometer (AAS), glass cup,
measuring cup, funnel, balance sheet analytical, plastic bottles,
sample bottles, volume pipettes, gegeps, shelves, stirrer bars,
plastic spoons, water samplers and pumpkins. To measure
environmental parameters using Turbidimeter, pH meter,
thermometer, TSS meter, hollow cathode lamp (As, Cd, Cr®*,
Niand Fe).

The materials used were sediment samples, concentrated
HNOUI solution, standard solution Cd 1000 mg/L (Cd,SQOy),
standard solution of Ni 1000 mg/L (NiSO,), standard solution
As 1000 mg/L (As,O,), standard solution Cr®* 1000 mg/L
(Chromium Oxide) and standard solution of Fe 1000 mg/L
(FeCl3.6H,0), Whatman filter paper 40 (0.42 um), and
aquabides.

Sediment sampling was conducted randomly at each
station. The sampling point is Station control area (upstream
river area), Station river flow Around the mining area, and
Station: river flow after mine area (river mouth). Then the
whole observation samples were analyzed by the dendrogram
method.

I1l. RESULTS

The level of heavy metal pollution in river sediments was
observed using metal parameters (mg/l;, namely: Chromium
VI (Cr®™), Nickel (Ni*") and Iron (Fe**). Also, standard of
Sediment quality is provided in the following (Table 1).

Table 2, show that the content of; (1) Chromium VI (Cr®")
in the river sediments was produced at 0.0020 to 0.0028 with a
mean and standard deviation respectively by 0.0025 and
0.0003578. Thus, the presence of Chromium VI (Cr*") in the
river sediments was concluded as Non-Polluted, (2) Nickel
(Ni?*) in the river sediments was obtained at 0.1969 to 0.4312
with a mean and standard deviation respectively by 0.3526
and 0.0969824. Thus, the presence of nickel (Ni?*) in the river
sediments was concluded as Non-Polluted, (3) Iron (Fe**) in
river sediments was obtained by 1.0733 to 1.1067 with a mean
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and standard deviation respectively by 1.087783 and

0.0150264.
TABLE I QUALITY STANDARD SEDIMENT MATERIAL (US EPA, 2003)
Comparison average concentration heavy metals
obtained in this research
with sediment quality guidelines
Sediment Quality Elements
Standard ci | N | A cr
CBSOG SQG*(2003)
Non-Polluted <0.99 <23 <9.8 <43
Moderately 099-3 | 23-36 | 98214 | 43-76
Polluted
Heavily
Polluted >3 >36 >21.4 >76
Sediment Quality Criteria Guidelines **(1992)
Lowest Effect Ranges
(1SQG-low) 0.6 16 6 26
High Effect
Ranges 10 75 33 110
(ISQG-high)

Based on the observation result, it was obtained
Descriptive Statistics from heavy metal content in river
sediments (Table 2).

TABLE 1. RESULTS OF PRIMARY DATA PROCESSING OF SEDIMENT
MATERIAL IN THE RIVER (2016)

Statistic Chr‘(’rcnr'ﬂr)“ VE | Nickel (N | Ferro (Fe*)
Minimal 0,0020 0,1969 1,0733
Maxsimum 0,0028 0,4312 1,1067
Mean 0,0025 0,3526 1,087783
Deviasi Standard 0,0003578 0,0969824 0,0150264
Skewness -0,825 -1,077 0,758
Kurtosis -1,721 -0,591 -1,866

While the level of heavy metal contamination in river
sediments can be seen in the following diagram (Figure 2):
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Fig. 2. Box plot diagram of Heavy Metals Contamination in River Sediment
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It can be seen that all heavy metals in river deposits remain
under control or uncontaminated. Espericueta et al. suggest
those trace elements tend to be concentrated in sediments with
finer grain surfaces and in organic matter [12]. Wangersky
reported trace elements in organic-rich sediments, due to the
interaction between functional groups of organic and metal
[13]. Huong in his research in Vietnam, reported a positive
correlation between metal Pb, Cu, and Ni with organic matter
content [14]. Fukue et al. state that the high metal content in
the sediments has something to do with the content of organic
matter produced by humus [15].

Based on this output, it can be shown that the dominant
heavy metal content was Iron (Fe**) with a minimum &
maximum value, mean, and standard deviation respectively
were 1.0733, 1.1067, 1.087783 and 0.0150264. The lines in
the graphics of Whisker & Plot showed the middle value or
median. The standard quality of iron content in the sediment
has not been yet established. The study mentioned that the
reduction of Cr®* occurred in anoxic and oxygen basin, in
which Cr release will increase the content of Cr®" in sediment
because it was absorbed. Chromium contained in the sediment
can be remobilized into the pores of the surrounding water by
Cr** oxidation [16].

IV. CONCLUSION

Cr®*, Ni**, and Fe®* heavy metals in river sediments
remained under control or non-polluted. Cr® sediment was
categorized as non-polluted, while Ni** and Fe** were
included in heavily polluted and high effect ranges.
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