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ABSTRACT

The microbial community properties of groundwater samples contaminated with landfill leachates were examined using
Ecoplate including 31 sole carbon sources. The samples were KSG1-12 (leachate), KSG1-16 (treated leachate), KSG1-07
(contaminated groundwater), KSG1-08 (contaminated groundwater), and KSG1-13 (uncontaminated groundwater). Among
the carbon sources used as substrates, 2-hydroxy benzoic acid, D,L-a-glycerol phosphate, and D-malic acid were not utilized
in any sample, while D-xylose, D-galacturonic acid, L-aspargine, tween 80, and L-serine were utilized in all 5 samples. The
rest of substrates showed very different patterns among the samples. Average well color development (AWCD) analysis
demonstrated that the potential activity on 31 substrates was in the order of KSGI-16>KSG1-12 >KSG1-07>KSG-
08 > KSG1-13, which generally agrees with the degree of pollution, except KSG1-16. Principal component analysis (PCA) on
similarity between samples showed two groups (KSG1-12, -07 and -08 vs KSG1-16 and -13), coinciding with contaminated
and uncontaminated groups. Shannon index showed that the microbial diversities were similar among the samples.
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Fig. 1. A map showing the flow directions of groundwater and
the location of landfill.
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Table 1. The physico-chemical properties of leachate-contaminated groundwater samples and the concentrations of nitrogen compounds

and trace elements

Eh EC SS Nitrogen Trace (ng/L)
Sample pH
(mV)  (pS/em)  (mg/L) NH; N TN Al Ba Fe Li Mn St Zn
KSG1-12 8.83 108 3710 86.45 200.5 205 8 53 199 408 267 560
KSGI-16 8.04 202 894 13.74 17.2 43 20 24 14 68 133 610
KSG1-07 6.87 47 1223 4.18 1 5 11 23 2190 35 10400 1520 20
KSG1-08 6.87 200 559 0.24 0 13 <5 7 7 24 27.7 623 5
KSG1-13 6.53 154 169.9 11.91 <35 4 16 10 12.1 174 10
Table 2. The concentrations of various cations and anions of leachate-contaminated groundwater samples
Cation (mg/L) Anion (mg/L)
Sample
Na Ca K Mg  SiO, Cl NO; SO, NO, Br HCO; CO; COs(aq)
KSGI1-12 350 416 194.6 36.6 153 594.6 54.1 66 2192 1.86 14798 36.4 42
KSGI1-16 695 719 2955 15 26.3 169.7 770 203 120.6 0.4 2.3
KSG1-07 111 133 726 185 203 282.7 1.9 381 1.332 4794 0.1 1223
KSG1-08 314 773 2.7 11.1 289 119.2 31.0 11.0 170.8 46.1
KSGI1-13 13.9 16.9 0.998 2.58 282 15.4 324 0.6 459 25

Table 3. Samples used in this study

No. Sample Characteristics Pollution source
1 KSGI1-12 Leachate
2 KSGI1-16 Treated leachate
3  KSGI1-07 Contaminated groundwater LeaTha;eﬁltirom
4 KSGI1-08 Contaminated groundwater o
5 KSGI-13 Uncontaminated groundwater
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Fig. 2. Variation in carbon source utilization over time in Ecoplates.
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Fig. 3. Variation in average well color development over time in
Ecoplates.
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