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1-Introduction

Landfills not only prevent the distribution of wastes through the environment but also are so efficient in the
optimization of waste stabilization processes. The moisture content of wastes is an essential factor which affects
the operations of landfills, and its sufficiency can create a suitable condition for organic matter decomposition
(San and Onay, 2001; Benbelkacam et al., 2010; Doumont et al., 2016). The produced leachates in landfills are
considered to be liquid sources of pollution for the environment and have various adverse consequences for
groundwater and their surrounding soils (Aziz et al., 2013). Proper monitoring of landfills and their mining
operations require estimation of moisture content of wastes and leachate distribution (Fisher, 2013; Feng et al.,
2017). Generally, direct drilling and sample analysis methods are used for the estimation of moisture content in
laboratories. These methods, apart from being costly, yield accurate information, and not the distribution
information of underground moisture content (Grellier et al., 2006a). Therefore, some indirect and
nondestructive geophysical methods are determined for the estimation of the moisture content of subsurface
materials in landfills (Imhoff et al., 2007). Among affordable and nondestructive geophysical methods,
electrical resistivity tomography (ERT) has been widely used by many researchers for estimation of
underground moisture content of different matters (Bernstone et al., 2000; Chambers et al., 2004, 2006; Guerin
et al., 2004; Grellier, 2005; Grellier et al., 2006b; Imhoff et al., 2007; Doumont et al., 2016; Feng et al., 2017).
This paper provides a field study for 3D monitoring of leachates by 3D ERT method, and laboratory analysis
resulted from drilling operations in a small landfill located in Lali city, Southwest of Iran.

2-Methodology

The electrical resistivities of 54 samples, extracted from 6 boreholes, are measured at the temperature of 26 °C
in the laboratory. The temperature of the waste samples was measured in situ immediately after digging
boreholes. According to Dumont et al. (2016), the amount of electrical resistivity of samples was corrected in
the laboratory as follow:

P =pc(l+n(T—26))

Where n=2.101%/ ° C. During the preparation of samples for the electrical resistivity estimation process,
compression continues up to a saturation point.

At first, a correlation is found between electrical resistivity and volumetric water content using direct
measurements of samples collected from 5 drilled boreholes. Then, the volumetric water content of the sixth
borehole samples was estimated for the evaluation of mathematical regression relation and was compared with
the corresponding values measured in the laboratory.

3- Results and discussion
Quantitative analysis of leachate expansion in landfills was done by developing a correlation between electrical
resistivity and moisture content. For this purpose, a separate correlation is created between electrical resistivity

*Corresponding author: dranpour@gmail.com

DOI: 10.22055/AAG.2020.30422.2019
Received 2019-07-23
Accepted 2020-03-11

1 ISSN: 2717-0764

©08]




Spring 2021, Vol 11 (1): 1-11 Adv. Appl. Geol. “\ r“
and moisture content of samples extracted from each BH-1, BH-2, BH-3, BH-4, and BH-5 boreholes via
laboratory measurements. The correlation coefficients of the mathematical relations generated by the regression
operation were approximately close to each other in the five boreholes. Therefore, a correlation was developed
between electrical resistivity and volumetric water content of all the five borehole data. Therefore:

p = 0.8847067 %% (1)

Where R2 = 0.7869 indicates efficient correlation of p and e for all the BH-1, BH-2, BH-3, BH-4, and BH-5
boreholes. In order to validate relation (1), values of volumetric water content were estimated for BH-6 borehole
samples (e-Estimated), and then the estimated values were compared with the corresponding values measured in
the laboratory (e-Measured). The coefficient R? (= 0.7354) indicates a good correlation between the estimated
values and the measured values for the volumetric water content of the samples in the BH-6 borehole. If the
sample of the 11-meter depth of the BH-6 borehole is ignored, the coefficient R? will increase substantially to
0.9644.

4-Conclusions

Using corrected values of electrical resistivity (Temperature and compression corrections) measured in the
laboratory resulted in a more accurate estimation of in situ values of electrical resistivity. The increased
accuracy of volumetric water content estimation by electrical resistivity values. The results of this study indicate
a correlation between electrical resistivity and volumetric water content with R? = 0.7869 coefficient.
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Fig. 1. Geographical location of Lali city in Khuzestan Province.
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Fig. 4. The relation between the electrical resistivity and the volumetric water content of the data for each of the
BH-1, BH-2, BH-3, BH-4, BH-5 and BH-6 boreholes separately.
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Table 1. Volumetric water content values estimated by relation 9 and volumetric water content values measured in

laboratory for BH-6 borehole samples.

Depth (M) p (Ohm.M) B B

-1 47.85 0.074 0.082
-2 5.69 0.316 0.312
-3 6.28 0.268 0.293
-4 3.92 0.418 0.394
-5 3.41 0.399 0.43

-7 2.64 0.487 0.505
-9 2.75 0.425 0.492
-11 2.31 0.322 0.548
-13 3.2 0.421 0.447
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Fig. 7. The relationship between estimated water content {8g) and measured water content (8,,) for samples related
to BH-6 borehole; (a) It includes the sample related to the depth of 11 meters: (8g = 0.99678,; + 0.0426) and (b) It
does not include the sample related to the depth of 11 meters: (8g = 1.04118y; + 0.0039).
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