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ABSTRACT  ARTICLE INFO 

The need for water daily is a big problem for people living around Muara 
Fajar landfill – Rumbai, Pekanbaru. This study aims to identify the depth 
of subsurface structures around the Muara Fajar landfill area using the 
Wenner configuration dielectric method and determine the water 
quality in the community wells around the landfill site. The data 
obtained in the acquisition process are used to calculate the apparent 
resistivity value at each measurement point and analyzed quantitatively 
and qualitatively. Then proceed with the inversion process using the 
progress program so that obtained resistivity value and layer thickness 
at each point of measurement. The results of measurement in track-1 get 
a range of resistivity values ranging from 62.9 – 171 ohm-meters and 
track-2 from 32.4 – 70.6 ohm-meters. Underground water taken is 
residents' well water in the research area as many as 5 sample points 
using GPS. This underground water sample will be tested with 
parameters such as pH, TDS, BOD, COD, NH3, and turbidity. 
Underground water cannot be consumed from the results of the water 
quality test with the parameters mentioned at the beginning if referring 
to the Regulation of the Minister of Health of the Republic of Indonesia 
because the pH obtained in all underground water samples is < 6.5 or 
acidic, the value of the BOD, COD, NH3, and turbidity parameters, the 
values are by the quality standard. 
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1. INTRODUCTION 

The functional activities of the landfill have generated waste in the form of liquid, solid, gas, 

dust, and noise. According to residents, the existence of the Muara Fajar landfill has caused several 

problems such as noise and also the water from dug wells being contaminated by liquid waste [1-3]. 

The waste processing process at the Muara Fajar landfill takes place regularly every day, which means 

that leachate is also produced continuously [4, 5]. Surface water and rainwater around leachate 

reservoirs and landfill waste will experience a process of seepage into the underground layers and 

some will flow over the surface. Water affected by seepage will cause health and comfort problems for 

consumers [6-8]. 

The Muara Fajar landfill began operating in 1985 with an effective area of ± 8.6 hectares and 

can accommodate 1722 m
3
/day of waste. Muara Fajar landfill processes 90% of waste using an open 

dumping system, and 10% using a controlled landfill system [9, 10]. Both systems speed up the 

process of breaking down waste by soil microbes and producing leachate. Rainwater that passes 

through leachate seeps and flows into the lower layers of the soil, so that underground water is more 

easily polluted [11-13]. 

Leachate is a source of groundwater and surface water pollution. As a result, it affects the 

physical, chemical, and microbiota properties of water. This results in decreased water characteristics 

[14, 15]. Decreased water quality due to the accumulation of leachate results in contamination of 
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groundwater around the landfill, such as resident wells as the source of raw water (water for cooking, 

drinking, bathing, and washing) [16-18]. However, the people around the Muara Fajar landfill have 

processed their wells by concreting them, or what we usually hear as ring wells. This minimizes the 

seepage process both during rain and regular seepage. 

Wells built by communities around the landfill does not guarantee that the water they use is of 

good quality. Polluted water cannot be judged only by the outer surface. The importance of ground 

surface investigations provides an overview of the location of the water. The geoelectric method is one 

of the methods used to investigate groundwaterv [19, 20]. 

Geoelectricity is a method of detecting the nature of electric currents in the earth which is 

explored from the surface [21-23]. This method consists of measuring electric currents, potential, and 

electromagnetic fields that occur, both by injecting current into the subsurface and naturally. The 

geoelectric method is a method that has quite good results so it is often used [24, 25]. Different types 

of materials have different types of resistance. One of the geoelectric methods that is often used to 

estimate geological conditions and measure electrical flow is the resistivity or resistivity method [26]. 

The resistivity method or resistivity method utilizes differences in resistivity values in each 

layer, both rock resistivity values and subsurface soil resistivity values, to detect geological structures 

or rock structures below the surface. The type of rock that exists determines the level of aquifer 

permeability. This is what will find out what pollutants are entering underground water and its quality 

is decreasing [27-29]. Given this, the author wants to conduct research with the aim of calculate the 

resistivity value and analyze the lithology of the subsurface layer using the Wenner configuration 

geoelectric method at Muara Fajar landfill – Rumbai, Pekanbaru. Determine water quality based on 

pH, TDS, BOD, COD, NH3, and turbidity content. 

2. RESEARCH METHODS 

This research discusses the process of processing geoelectric resistivity data using software or 

Res2DInv so that resistivity cross sections are obtained which represent the subsurface layer. The 

Schlumberger configuration geoelectric method is useful for analyzing the resulting subsurface layers. 

Furthermore, this research discusses water quality by taking 5 samples of residents' well water at 

different coordinate points and testing the parameters pH, TDS, BOD, COD, NH3, and turbidity. 

 

Figure 1. Composition of research methods. 
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3. RESULTS AND DISCUSSIONS 

This research aims to determine the subsurface layer and to determine the quality of 

groundwater using several parameters. 

3.1. Interpretation of Resistivity and Lithology Data for Track 1 

The results of calculations and data processing using res2dinv software are located at 

coordinates 0º38'46.7" N and 100º26'37.7" E with a measurement path length of 150 meters and a 

spacing between electrodes of 5 meters. A cross-sectional image can be seen in Figure 2. 

 

Figure 2. Lithological resistivity of track 1. 

The first layer with a resistivity value of 62.9 – 171 ohm-meters from the surface to a depth of 

0 – 2 meters is interpreted as a layer of clay rock and gravel, the second layer with a resistivity value 

of 171 – 463 ohm-meters at a depth of 2 – 5 meters is interpreted as gravel. The third layer with a 

resistivity value of 8.56 – 23.2 ohm-meters at a depth of 5 – 8 meters is interpreted to be a clay layer. 

The fourth layer with a resistivity value of 463 – 1,256 ohm-meters at a depth of 8 – 10 meters is 

interpreted to be a layer of sand and alluvium. The fifth layer with a resistivity value of 1,256 – 3,403 

ohm-meters at a depth of 10 – 12 meters is interpreted as a slate layer and the last layer with a 

resistivity value of > 3,403 ohm-meters at a depth of 12 – 15 meters is interpreted as dry gravel and 

granite. 

3.2. Interpretation of Resistivity and Lithology Data for Track 2 

The results of calculations and data processing using res2dinv software are located at 

coordinates 0º38'42.0" N and 101º26'25.5" E with a measurement path length of 150 meters and a 

spacing between electrodes of 5 meters. A cross-sectional image can be seen in Figure 3. 

 

Figure 3. Lithological resistivity of track 2. 

The first layer with a resistivity value of 32.4 – 70.6 ohm-meters from the surface to a depth of 

0 – 5 meters is interpreted as a layer of clay rock and gravel, the second layer with a resistivity value 

of 70.6 – 154 ohm-meters at a depth of 5 – 8 meters is interpreted as gravel. The third layer with a 

resistivity value of 6.84 ohm-meters to 14.9 ohm-meters at a depth of 8 – 10 meters is interpreted to be 

a clay layer. The fourth layer with a resistivity value of 154 – 335 ohm-meters at a depth of 10 – 11 

meters is interpreted to be a layer of sand and alluvium. The fifth layer with a resistivity value of 335 – 

729 ohm-meters at a depth of 11 – 12 meters is interpreted as a slate layer and the last layer with a 

resistivity value of > 729 ohm-meters at a depth of 12 – 15 meters is interpreted as dry gravel and 

granite. 
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3.3. Analysis of pH, TDS, BOD, COD, NH3, and Turbidity 

Standard Quality Standard Water pH parameters normally range from 6.5 – 8.5, maximum 

TDS 1,000 mg/L, maximum BOD 1,000 mg/L, maximum COD 1,000 mg/L, maximum NH3 1,000 

mg/L, and maximum turbidity 25 NTU. The results of water sample tests based on these 6 parameters 

are shown in Table 1. 

Table 1. Water sample test results. 

pH TDS BOD COD NH3 Turbidity 

4.56 11 22 68 0.28 0.28 

5.62 71 2 13 0.18 0.12 

3.57 274 12 38 0.23 1.63 

5.6 27 2 6 0.25 0.73 

6.31 52 56 176 0.19 3.91 

Measurement of water samples resulted in the pH of all samples being acidic (pH < 6.5). 

Acidic water has a low pH level and this has an impact on the health of living things that consume it. 

Metal water pipes will also experience corrosion and as a result, the water that passes through the 

pipes will retain dissolved metals. 

Table 1 shows the average value of dissolved solids measurements in residents' wells around 

the Muara Fajar landfill, the highest being 274 mg/L and the lowest 11 mg/L. By Minister of Health 

Regulation Number 492/MENKES/PER/IV/2010, the maximum TDS level for clean water is 1,000 

mg/L, so the water in residents' wells is still considered suitable for use. The BOD value obtained from 

the results of this research is also still suitable for consumption because it still complies with quality 

standards according to (SNI 06-2503-1991). The lower the BOD value, the cleaner the water, the more 

the water quality will improve. The results obtained for the COD value were the highest value was 176 

mg/L and the lowest was 6 mg/L. By the quality standards (APHA 5220 C 2012) that the maximum 

COD level for clean water is 1000 mg/L, then the water in the residents' wells is still classified as 

suitable for consumption. The NH3 value obtained from the results of this research is still very suitable 

for consumption because it is still by the quality standards (USEPA) that the maximum NH3 value for 

clean water is 1,000 mg/L. The results obtained for the turbidity level of community wells around the 

Muara Fajar landfill are classified as suitable for use because the measurement results are far below 

the quality standards that have been set [30]. 

4. CONCLUSION 

Based on the results of resistivity measurements around the Muara Fajar landfill – Rumbai, 

Pekanbaru, for track-1 the soil layer resistivity value ranges between 62.9 – 171 ohm-meters with a 

maximum depth of 15 m, and for track-2 the soil layer resistivity value ranges from 32.4 –70.6 ohm-

meters with a maximum depth of 15 m. Meanwhile, the layer lithology is gravel and clay. The water 

quality in residents' wells around the Muara Fajar landfill is classified as unfit for use. This is due to 

the existence of several test parameters that are not in sync with the established quality standards. 
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