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ABSTRACT

lllegal artisanal gold mining in Kebunlado, Riau Province has damaged the smallholders estate. The use of
mercury for extracting the gold is potentially pollute the soil and syrrounding water as well as threats
plantation productivity and it's food chain. The purpose of this research is to study the mining impact towards
the physical and chemical properties of the soil around the plantation, and measure the mercury
contamination within the tailings, soil and river to be compared with the soil sample near the mine
area. Sampling was carried out in 10 locations to study the properties of the land surrounding the artisanal
gold mining. Physical and chemical properties of the soil were studied.The samples came from the mine
sites (7 samples) and its surrounding area (3 samples). Sampling was conducted using a toposequence
transect method, based on its topographical conditions and soil parent material with the purposive method.
Mercury level was measured from eight soil samples that were sampled from surrounding artisanal mine
area and six water samples from the surrounding rivers. The research showed that the soil characteristics
had changed after mining activities. The soil properties were higher in sand, with bulk density and
permeability compared to intact soil. However, there was no distinct change in pH, total nitrogen, organic
carbon as well as available P, except C/N in post mine area was relatively low. Mercury content in the gold
mine area was higher than that of the average mercury within the soil around the world. The Mercury in the
river stream exceeds the threshold based on Indonesia Regulation. The study suggested that land
reclamation is needed to develop oil palm plantation in terms of improving the soil physics, increasing C/N
and remediation as well as reducing the mercury in soil and water.

Keywords: gold mine, mercury, soil physical properties, soil chemical properties, palm oil.

ABSTRAK

Penambangan emas skala kecil di Desa Kebunlado Riau, merusak lahan perkebunan rakyat. Penggunaan
merkuri untuk mengekstraksi emas berpotensi mencemari tanah dan air serta mengancam produktivitas
tanaman dan rantai makanan. Penelitian ini bertujuan untuk mengkaji dampak penambangan emas
terhadap sifat fisik dan kimia tanah serta kontaminasi merkuri di tailing, tanah dan sungai, dan
membandingkannya dengan tanah utuh di dekat area sekitar tambang. Pemercontohan dilakukan dengan
metode transek toposequent berdasarkan topografi dan bahan induk, dan metode purposive sampling
untuk mengidentifikasi 10 lokasi pengambilan sampel tanah yang dipelajari. Penentuan kualitas fisik dan
kimia tanah dilakukan pada tujuh sampel di area tambang dan tiga sampel tanah utuh sekitar tambang.
Merkuri diukur dari lima sampel tanah terdampak, enam sampel air diambil dari sungai. Hasil penelitian
menunjukkan bahwa karakteristik fisik berubah setelah adanya kegiatan tambang emas seperti tanah
berpasir, bobot isi dan permeabilitas dibandingkan dengan tanah utuh. Namun tidak ada perubahan pH, N-
total, C- organik, dan P-tersedia kecuali C/N tanah area tambang yang lebih rendah. Kandungan merkuri
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tanah di area tambang lebih tinggi daripada rata-rata merkuri tanah di dunia. Aliran sungai mengandung
merkuri melebihi ambang batas menurut Peraturan Indonesia. Penelitian menunjukkan bahwa reklamasi
tanah diperlukan untuk mendirikan kebun kelapa sawit di Kebunlado untuk memperbaiki sifat fisik tanah
dan meningkatkan C/N; dan remediasi untuk mengurangi ketersediaan merkuri di tanah dan air.

Kata kunci: tambang emas, merkuri, sifat fisik tanah, sifat kimia tanah, kelapa sawit.

INTRODUCTION

This research was conducted in the post
artisanal gold mining area in Kebunlado
Village Singingi District, Kuantan Singingi
Regency, Riau Province. Geographically, the
location study is located between 1010 02’ —
1010 55' BT and 00 LU — 10; 125 km to the
east of Pekanbaru and 35 km away to the
north of Taluk Kuantan (Figure 1).

The gold mining area in Kuantan Singingi
Regency achieves 12,413,37 ha (Dinas
Energi Sumber Daya Mineral Kabupaten
Kuantan Singingi, 2012). The area has been
illegally exploited since 2008. Land damage
at the mine site is estimated around 7,952 ha
performing the largest damage area was at
Singingi area around 3,718 ha (Dinas
Lingkungan Hidup Kuantan Singingi, 2017).
The miners took out the sediment from the
river and watershed before extracting the
gold with mercury. The waste water flowed

into the river which then increased the total
solid dissolution and affected the water’'s
color, odor, and taste as well due to the
change in its chemical and physical
properties. Tailing disposition located in the
nearby area covered the top soil and caused
mercury contamination to the water stream
and soil which finally influenced the food
chain.

Mining the mineral causes the loss of top soil,
and natural vegetation. Tailing deposited in
an Entisol (recent soil) soil was poor in
organic carbon and plant nutrients such as
nitrogen, phosphorous and potassium; but
rich in heavy metals especially in the dry
season (Makdoh and Kayang, 2015;
Hindersah et al, 2018). The land in
abandoned mining generally has a very
unstable soil and high content of sand, low
pH, high water infiltration, low water retention
and high soil temperatures (Yuarsah et al.,
2017).

S s Faas wre

-.-‘J-u——.-—ﬂ_/'
| AT

P e

— —

—

Figure 1. Map of research location in Kuantan Singingi Regency
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The Local communities at Kebunlado village
still want to cultivatec the rubber (Hevea
brasiliensis) and palm oil (Elaeis guineensis
Jacq) in abandoned gold mine. The mining
area is then expected to be replanted by palm.
The success story in plantation development
after restoring the post mining area was
demonstrated in Ghana (Festin et al., 2019). In
Bangka Island, post tin mining area is currently
used for integrated agriculture by the local
community (Asmarhansyah et al., 2017).
Before wusing the post mining soil for
plantations, chemical, biological and physical
improvement such the soil should be carried
out through land remediation to enhance its
quality. Bioremediation using microorganism
and phytoaccumulator plant is suggested to
reduce the availability of mercury. The
bioremediation strategies using Jatropha
curcas has been carried out to a former mine
that was abandoned for more than 20 years in
Nogpog, Philippines (Aggangan et al., 2017).

In terms of reintroducing high-yielding palm
oil plantation, it is necessary to obtain
necessary information of soil quality and
ensure the growth and the production of palm
oil. The objective of the study is to assess the
impact of gold mining on the physical and
chemical properties of the soil as well as the
contamination due to mercury leaching from

the tailings which polluted the soil and river
streams of Kebunlado village, compared to
the soil properties in rubber and palm oil near
the gold mine area.

METHOD

The samples were taken from affected mine
area (710 ha) and non affected mining area,
namely from oil palm and rubber plantations
area that cover 1 ha (Figure 2) and the post-
mining activities area of the Meander river as
well. All sampling points were selected by
transect method combined with a
toposequence and purposive sampling.

The parent materials of post-mining area
includes sand, clay and gravel deposits which
belongs to C horizon (parent material or
weathered parent rock) and R (parent rock)
without A or B horizon. The seven sampling
points from post mine area were located at
the altitude of 52-58 m above sea level; and
all samples showed different soil effective
depth, water level and vegetation as shown
in Table 1. Tree naturally grown between the
grasses and bushes were Senduduk
(Melastoma malabathricum) and Acacia
(Acacia mangium) trees.
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Figure 2. Sampling location at the post gold mine are and non affected soil nearby post mining area
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Table 1. Charactersitics of area affected by gold mine at Kebunlado village

Land Sampling Points
Characteristics F.01 F.02 F.05 F.06 F.07 F .08 F 09
Effective depth (cm) 25 40 100 50 100 40 100
Water level (cm) -25 -40 -60 -60 - - -
Vegetation Grass bush Bare Grass Palm oil Palm oil bush
and bush

Soil sampling was also carried out in the
rubber and oil palm plantation which is not
affected by mining activities. The altitude of
the area was 52-61 m above sea level. A total
of three soil samples were taken from the
three sampling locations at the plantation
area. The soil was characterized as Fluvic
Gleisol and Dystric Cambisol - both is mostly
located in the river flood plain, and Oxic
Cambisol found in the tectonic plain (Table
2).

Samples for soil physical analysis have been
taken from six sampling points in the post
gold mine area (Sample codes of F.01, F.05,
F.06, F.07, F.08 and F.09) and three
sampling points in the intact soil of rubber and
palm oil plantation areas which were not
affected by gold mine activities (Sample code
of F.03, F.04, F.10). Soil chemical
measurements were carried out to seven soll
samples from affected areas (Sample codes
of F.01, F.02, F.05, F.06, F.07, F.08 and F.
09) and three of them from unaffected areas
(Sample codes of F 03, F 04, F 10).

Soil physical analysis was taken by ring
sampler; whereas for chemical analysis the
sample was taken from 0-20 cm, 20-40 cm
and 20-60 cm at each observation point using

soil near mine area was taken from 0-20 cm
and 20-100 cm based on the color of each
layer. The weight of each sample was 500 g.

Analysis of physical and chemical properties
was carried out at Soil Science Laboratory,
Riau University; while mercury analysis was
carried out at Research Institute for
Standardization (Baristand) Industry at
Padang, West Sumatra.

The observed properties of soil physical were
texture, bulk density (BD), particle density
(PD) and total pore space (TRP), while the
observed chemical properties were pH (H20
and KCL), N-total, P-available, C-organic,
Redox, Electrical conductivity, Cation
Exchange Capacity, C to N ratio, and
mercury. Analysis method is depicted in
Table 3. Before analysis, soil sample was air
dried for 4 days and grounded up to 0.5 mm.

Water samples were collected from meander
area of the river in Kebonlado area at which
the miners disposed their mine waste into the
waters. The volume of water sample was 500
mL each.

Results of soil analysis were then compared
to the soil quallity standard belongs to

an auger. All soil samples were conducted by Indonesian Center for Agricultural Land
composite sampling method and stored in a Resources Research and Development.
sealed plastic bag. Soil sample from intact
Table 2.  Soil charactersitic of the intact soil near gold mine area
. . Sampling Points

Soil Properties F03 F o4 F10
Soil Classification Oxic Cambisol Fluvic Gleisol District Cambisol
Effective Depth (cm) 60 61 52
Water surface (cm) 62 86 100
Vegetation Oil Palm Rubber Palm oil
Parent Material Acid felsic mixture Deposited clay, sand, Deposited sand, clay,

gravel gravel
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Table 3.

Methods for analyzing the physical and chemical parameters

Parameter

Analysis Method

Bulk Density (BD) (g/cm?®)
Particle density (PD) (g/ cm?)
Total Pore Space (TRP) (%)
Texture (%)

CEC (me/ 100g )

pH H20 and KCI

Gravimetry

Gravimetry

TRP = (1- (BD / PD) x 100%)
Pipette

NH 4 OAc Extract pH 7
Potentiometry

C-Organic (%)

Walkley and Black

N-Total (%) Kjeldahl

P-Available (mg/kg) Bray

DHL (ds/m) Electrical conductivity

Redox (mV) Electrochemical potential

CIN Calculation

Mercury (Hg) Atomic Absorption Spectrophotometer after Mixed acid extraction

RESULTS AND DISCUSSION
Physical properties

Based on the results of the analysis the
physical properties of the affected and
unaffected soils are shown in Table 4.

Texture

After gold mining activity, the upper horizon of
soil was C horizon with the depth up to 100 cm.
In unaffected area the A and B horizon were
remain undamaged. The difference within

horizons of two sampling points caused a
change in soil texture (Table 4). The post mine
soil texture becomes coarser than that of the
origina one. This change was caused by the
increase in sand particle and the decrease in
clay and dust. Fine clay texture in affected land
was found in F 05, F 06 and F 09 from swamp
area where the clay-rich river sediments has
been deposited (Fahmi and Wakhid, 2018).
The clay rich soil will inhibit the plant roots
penetration since the air movement was
restricted as result, the waterlogged might be
occurred (Tambunan, 2008).

Table 4. Some soil physical properties in post mine area

Sampling Soil Land Fraction (%) Bulk Density Total Pore
- Depth . Texture  Density Particles o Drainage  Permeability
Point (cm) Sand Silt clay (gcm®) (g cm?d) Space (%)
Soil in Gold Mine Area
Slightly .
F 01 0-25 89.4 4.26 6.33 Sand 1.72 211 18.5 quick Rapid
F 05 0-100 19.3 42.0 38.7 Silty clay n n n Slow Average
F 06 0-50 46.3 22.9 30.8 Clay loam n n n Sglg(])lcvtly Average
FO7 043 846 891 65 sand n n n Sé'gi’;ﬂy Rapid
FO8 040 809 856 105 Sla“dy 1.50 2.89 48.1 Slightly Rapid
oam quick
FO9 060 509 196 295 “T’gggy n h n Welldrain  Average
Intact Soil Near Mine Area
021 485 182 333 “T’:Qr?]y 1.09 2.10 48
F 03 Sand Well drain Average
22-62 49.1 31.7 19.2 Y 1.75 2.34 25.2
loam
Sandy .
Fo4 0-16 51.2 20.1 28.7 loam 1.40 2.27 38.2 Sg%&ly Average
17-60 46.4 33.6 20.1 Clay 1.56 2.40 35
0-18 42.6 18.7 38.7 Clay 1.55 2.30 32.6 .
F10 1960 135 381 483 Dustyclay 1.17 2.20 46  Welldrain - Average

n, not analyzed
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Bulk Density, Particle Density and Pore
Space

The bulk density of soil in gold mine area was
1.5-1.7 g/cm?, while in the unaffected soil at
depth of 0-20 cm and 20-100 cm were 1.09-
1.4 g/lcm?3 and 1.55-1.75 g/cm?3 respectively
(Table 4). The soil texture in the gold mine
was coarser than that in unaffected area. The
bulk density was affected by soil texture.
Sandy soils had higher bulk density than that
of fine textured soil. Soil aggregation due to
transportation or tillage operation might
increase the bulk density but did not affect the
texture. In general, the bulk density of coarse
soil was > 1.3 g/cm3, while fine soil was <1.3
g/cm?® and clay soil had bulk density of 1.3
g/cm 3 (Hanafiah, 2012). The soil bulk density
the restored open mining area of Meghalaya
India with coarse parent material was ranging
from 1.3-1.75 g/cm?® (Bhuyan and Momin,
2015).

The artisanal gold mine area had a particle
density ranging from 2.11 to 2.89 g/cm?®
(Table 4). Particle density was determined by
bulk density (Sutanto, 2005). Soil in F 01 had
a high bulk density, but low in particle density
due to high water content in soil during the
rainy season at the time soil was sampled.
Soil with high particle density reduced the
availability of water, air exchange in the soil,
and infiltration capacity (Tambunan, 2008).
The total pore space in the affected area was
18-48% while in the non-affected one at
depth of 0-20 cm was 32.6-48 % and at depth
of 20-100 cm was 25.2-46.6 %. Fine-textured
soil will have a higher total pore percentage
than the coarse-one; soil porosity for optimal
plant growth was > 50% (Kusuma, lzzati and
Saptiningsih, 2013).

Drainage and Permeability

At F 01, F 07 and F 08 sampling points
located in the areas affected by artisanal gold
mine, the drainage was quick due to the
amount of sand texture at that location. The
soil was not able to hold water for appropriate
growth of plant (Masria, 2015). In contrast,
drainage in F 06 and F 09 soils was slower
since the soil contain a higher clay. Soil
drainage determines the direction and rates
of water and nutrient movement within soil
(Abd-Elmabod et al., 2017). High content of
clay will limit the Oz for root respiration which
in hibits reproduction processes (Intara et al.,
2011).
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The soil permeability level in the affected land
was moderate to rapid while that in the
unaffected one was moderate (Table 4). The
velocity of water that moved downward will be
faster in soil dominated by sand since the
total macro pores was higher than that in the
total micro pores. As a result, soil passed the
water to the lower layers very quick (Mirdat,
Patadungan and Isrun, 2013). Macro pores
drained down the air and water, whereas
micro pores inhibited the air movement.

Overall, changes the physical properties in
post artisanal gold mine soil are summarized
in Table 5. Physically, the soil became
coarser due to the increase of sand fraction;
and would be unable to retain soil water
movement downward compared to the
unaffected soil.

Limited water in soil will limited chemical and
biological reactions that provides plant
nutrients. Usually, sand fraction dominated
the soil is low in organic matter (Henrianto,
Okalia and Mashadi, 2019) and susceptible
to severe erosion (Allo, 2016). Soil with a
sandy texture is not suitable for palm oil
plantation as the roots of palm oil is shallow.
The palm oil are relatively less tolerant to the
dry soil (Antari, Wawan and Manurung,
2014). On the contrary, the palm oil have a
better growth in a good texture unaffected
soil; sandy loam soil will provide nutrients but
organic matter revision is needed to improve
the soil porosity, soil pH, CEC, and P
availability. Oil palm plants are quite tolerant
to waterlogged soils and high content clay
soil (da Ponte et al., 2019).

Table 5. Changes in physical properties before
and after gold mining

Feature Before After
Upper Horizon:  Horizon A C horizon (0-
(0-20 cm) 100 cm)
Horizon B Rock
(20-100 cm)

Texture Sandy loam Sand

Drainage Well Quick drain
drainage

Permeability Medium Rapid

Chemical Properties

The chemical properties of C horizon in post
artisanal gold mine as well as in the A and B
horizon of plantation area that were not
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affected by the artisanal gold mine activity is
shown in Table 6. The soil in unaffected area
was slightly acid compared to the affected
area where the soil pH was increased. The
increase in acidity was also demonstrated in
post artisanal mining land in Ohio; where the
reclaimed soil had a pH of 4.9-8.1, while the
intact land around the mine recorded pH
ranging from 4.6-7,0 (Shrestha and Lal, 2011).
The parent materials of post artisanal mine
area were sand, clay and gravel; after mining,
the C horizon appeared to the surface. Sand
and gravel could be slightly acid.

The chemical properties of the soil in gold
mine area were similar to the intact areas
around the mine. The soil component
consisted of total nitrogen, P available, organic
carbon: electrical conductivity. Potential redox
as well as Cation Exchange Capacity were not
changed but the C/N ration of the intact soil
around the mine was higher than that of the
post mine area. Low C/N; determines that the
nitrogen is mobile and easily uptaken by
plants; without fertilization, the plant growth
will be limited by nitrogen. The critical C/N for
enzymatic decomposition is below 30, above
that the organic matter, it will be difficult to
decompose (Guo et al., 2012). A good C/N is
20-30 and will stable when reaching a ratio of
15 (Djuarnani, Kristian and Setiawan, 2009).
Electrical conductivity lower than the limit of 4
4.0 mS/cm indicates that the land is classified
as non-saline soil so the plant roots are enable
to uptake enough water for plant growth
(Muliawan, Sampurno and Jumarang, 2016).
Redox potential (Eh) of soil was 67-103 mV
which showed that all soil were moderately
reduced and will limit the plant growth
(Husson, 2013).

The top soil in mine area was currently
covered by vegetation which included roots
as well as litters that decomposed into soil
organic matter as source of total nitrogen.
The plant including stems, twigs, and leaves
will be decomposed enzymatically and mixed
with soil and then increase the availability of
soil nitrogen (Hamid, Priatna and Hermawan,
2017).

The availability of phosphorus (P) in soil of
post artisanal gold mine was moderate to
very high but the P, available at the intact soil
near mine area, was low to high as presented
in Table 6. For soil with low P, the application
of phosphorous fertilizer and organic matter
is needed. The addition of organic matter will
also increase the availability of P in the soil
which is influenced by the amount of clay,
cation exchange capacity, humidity,
temperature, aeration and soil pH (Sari,
Sudarsono and Darmawan, 2017).

In all samplings, the organic carbon level was
low to high (Table 6). The organic carbon in
intact soil (rubber and palm oil plantation)
was depended on the soil horizon and the
level of organic carbon in A horizons were
higher than that in B horizon as shown in
Table 6. Low organic carbon in sampling
point at the mining area was due to the
erosion and the higher organic carbon
influenced by overgrown  vegetation
(Purnamayani, Hendri and Purnama, 2016).
The organic carbon is an intergral part of
heterotrophic microbe metabolism. The
application of manure or humus will be
valuable to increase nutrient cycle
accomplished by soil microbes.

Table 6. Chemical properties of soil in gold mine and intact areas
Chemical Sampling points in post mine soil (C Horizon) Sampling points in intact soil (A and B Horizon)
properties FO1 FO5 FO06 FO7 FO08 FO09 FO03 FO03 FO04 FO04 F10 F10
Depth (cm) 025 040 050 060 0-40 060 021 2162 0-16 17-60 0-18 19-60
pH (H2 0) 5.6 39 43 5.7 5.1 45 4.4 4.8 45 4.6 4.3 47
pH (KCI) 5.0 39 42 49 47 4.3 4.4 4.6 4.4 4.4 4.1 4.1
N-Total (%) 030 034 033 031 03 037 031 033 029 032 035 0.32
P-Available

(mg/k) 226 169 189 466 121 793 242 310 109 116 228 131
C-Organic (%) 1.18 330 184 159 215 248 223 184 191 154 389 3.38

Redox (mV) 69 132 101 67 82 80 96 86 82 78 103 76
EC (ds/m) 0.06 0.11 0.11 007 0.06 007 0.08 0.07 007 0.07 007 007
CEC (me/00g) 20.6 299 213 208 237 269 236 215 246 216 241 194
CIN 3,9 97 56 51 6.1 6.7 719 557 659 481 11,1 10.6

pH: soil acidity; N: Nitrogen ; P: Phosphate; C: Carbon; EC: Electrical conductivity; CEC: Cation Exchange Capacity;
Critical threshold of EC > 4.0 mS / cm; Redox <200 mV (Government Regulation no. 150 year 2000)
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In general, the value of CEC in the affected
land of gold mines is classified as moderate
to high as shown in Table 6. Affected land
that was covered with grass and shrubs
generally had a high CEC. This was due to
the amount of organic matter in soil derived
from roots and decay plants (Soepardi,
2005). The Soil which has moderate to high
CEC has a low ability to absorb and provide
nutrients for plants (Hardjowigeno, 2007).

Low C/N is known for determining the ease in
overhauling the organic material which is
easily absorbed by plants. The critical value
of C / N ratio for decomposition is below 30,
above the organic material will be difficult to
decompose (Guo et al., 2012). A good C/N
ratio between 20-30 will be stable when
reaching a ratio of 15 (Djuarnani, Kristian and
Setiawan, 2009).

The difference in chemical properties
between soil of mine area and intact area is
shown in Table 7. Soil acids in affected land
become very acid on sand textured soil
because the topsoil was mixed with the
subsoil. While soil at impacted land with clay
texture had a very acidic soil due to the wet
organic matter. C-organic in affected land is
classified as low in sand-textured soils and
high in clay-textured soils. Former gold mine
in Kuantan Singingi Regency showed that the
chemical properties of N, P, K, CEC, C-
organic were categorized low while the C/ N
ratio was high for all regions (Aryanti and
Hera, 2019).

Table 7. Changes in chemical properties before
and after gold mining

Unaffected Gold Mine Area  Gold Mine Area
Parameter Value Quality Value Quality

Acid to
4.30 - . 3.99 - )
pH (H20) 486 Acid 557 sllghtly
acid
EC (Me/ 19.4 - Moderate 20,6 - Moderate
1009) 24.6 29,9 to high

1.84- Lowto 1.18- Lowto

C-Organic 559 high  3.30  high

Developing palm oil plantation was very
possible with adding plant nutrients by using
inorganic fertilizer as well as biofertilizer.
Organic fertilizer should be added to lower
the soil permeability and improve the
aggregate. Palm oil (Elaeis guineensis Jacq)
requires large quantities of macro nutrients in
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nitrogen, phosphorous and potassium to
produce optimal quantity and quality of fruit.
In addition, soil pH should be acid between
4,0 — 6,0 because the optimum growth of olil
palm is in soil acidity of (5.0 - 5.5) (Hasriyanti,
Abbas and Leo, 2016).

Mercury Content

The mercury level was analyzed only in the
soil of gold mine area in Kebunlado Village at
the depth of 0-60 cm. Those were 0.99 - 1.31
mg/kg as shown in Figure 3. The amount of
mercury content in the soil depends on its
parent material and depth. The normal range
of Hg in soil is 0.01 - 0.5 mg/kg and the critical
soil concentration is 0.3 - 5 mg/kg (Alloway,
1995). This high level of mercury content was
caused by inappropriate management of Hg-
containing tailings at the mine site.

Tailing and wastewater contaminated by Hg
were  discharged directly into the
environment. Measurement of Hg levels in
the standing water of mine area and the river
course was ranged from 0.0093 -0.2102 mg/L
as shown in Figure 4. It was higher than that
in the threshold of Government Law No. 82 of
2001 which is 0.001 mg/L in waters.

1.31
14 1.18 1.16
1.2 0.99 1.04

1
0.8
0.6
0.4
0.2

0

mg/L

FO1 FO5 F06 FO7 FO08
Sampling

Figure 4. Hg levels in soil of post gold mine area

The level of Hg sediment at the gold mine site
at Kari Kuantan Singingi Regency in 2018,
has the high range of 2.4 - 4.17 ppm (Aryanti
and Hera, 2019). Hg levels at Buru Regency
in the end of 2014 were classified as high in
both sediment and water. The concentration
of mercury in deposited tailing on agricultural
soil at the nearby gold mine of Wamsait
village, Waeapo District at Buru Island
Maluku was up to 166.1 mg/kg* (Hindersah et
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al., 2018). The amount of mercury in tailing
and waste water found in Anthoni River was
identified at 0.021 and 0.64 mg/kg
respectively.

0.25
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3 02
© .
2 Small river near
£ F 05 dan F 06
$0.15
2 clot gold in tub
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Sampling

Figure 5. Mercury levels in river of gold mine area

CONCLUSION AND SUGGESTION

The results showed that the soil in post
artisanal gold mine area had changed
physically. The A and B horizon had been
disappearing and C horizon becomes a top
soil with the depth of 0 - 100 cm depend on
sampling location. Soil became coarser due
to the increase of sand fraction which induced
quick drain and rapid permeability. These
physical properties in the soil would reduce
the ability to move water downward
compared to intact soil near gold mine area.

The chemical properties of soil in gold mine
area were similar with soil in intact land around
the mine. Soil traits consisted total nitrogen, P
available, organic carbon, electrical
conductivity, potential redox as well as Cation
Exchange Capacity were not stay the same but
CIN ratio of intact soil around the mine was
higher than the one in post mine area. The
content of mercury in soil within gold mine area
was higher theb that of mercury concentration.
Mercury levels in water stream along the
Meander River near gold mine was exceed the
government standards. Chemical properties of
the soil generally support palm oil plantations
in areas affected by gold mine, but planting
palm oil in the areas with low C-organic and
C/N ratio needs intensive application of organic
fertilizer as well as nitrogen fertilizer. To
develop palm oil plantation, in situ

bioremediation should be carried out to
decrease mercury concentration.
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