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Assessment of Hydrogeochemical Characteristics and Contaminant Disper-
sion of Aquifer around Keumsan Municipal Landfill

Insuk Oh!, Kyung-Seok Ko**, In-Chul Kong®, Minho Ku*

"Korea Institute of Water and Environment, KWATER

K()ma Institute of Geoscience and Mineral Resources (KIGAM)
Department of Environmental Engineering, Yeungnam University
Department of Geoenvironmental Sciences, Kongju National University

The purposes of this study are to investigate the hydrogeochemical characteristics of groundwaters around Keum-
san municipal landfill, and to evaluate the contaminant dispersion from the landfill and its environmental impact. To
achieve these goals, groundwater quality logging, hydrochemical analysis, multivariate statistical analysis, and con-
taminant transport modeling were performed. The water quality logging indicated a leaking from the landfill at the
depth of 4-12m around a leachate sump. Electrical conductivity data indicated that groundwaters within 70-100 m
from landfill were affected by the landfill leakage. Principal components 1 and 2 obtained from principal compo-
nents analysis (PCA) reflect the influence of leachate and the characteristics of aquifer media, respectively. The
results of principal component analysis also indicated the natural attenuation processes such as cation exchange,
sorption, and microbial biodegradation. The modeling results showed that groundwater flow westward along a val-
ley from the landfill and contaminants transport accordingly.

Key words : landfill, leachate, principal components analysis, groundwater flow, contaminant transport
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Fig. 1. The location map of wells and sanitary and insanitary landfills in the study area.
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Table 1. Chemical compositions of leachates from sanitary and insanitary landfills.

New Leachate

Old Leachate

Comp. unit KSG-12 KSG-12 KSG-12 KSG-12 KK-02 KK-04
11/03 01/04 10/04 11/05 10/04 10/04
T °C 18.3 147 221 153 19.1 204
pH 7.53 8.83 8.70 797 6.87 7.06
Eh mV -59 108 132 173 -70 -99
EC uS/cm 3900 3710 5490 4550 2510 2160
DO mg/L 3.81 8.30 4.62 351 0.27 0.70
NH;-N mg/L 200.5 315.0 151.0 106.0
TN mg/L 205.0 429.0 144.0 126.0
F mg/L 0.1 0.5 0.5
NO, mg/L 21.9 29 44 44
Br mg/L 1.9 1.3 0.5 0.6
Cl mg/L 4453 594.6 415.7 461.0 169.6 162.2
NO, mg/L 14 54.1 0.6 10.3 12 13
SO, mg/L 34 6.6 0.6 10.2 1.0 10.2
HCO; mg/L 2196.6 1479.8 1859.6 2534.6 1439.1 1206.9
Ca mg/L 119.0 41.6 41.4 36.6 85.0 76.1
K mg/L 194.5 194.6 210.6 252.0 88.8 87.9
Mg mg/L 37.0 36.6 35.1 522 339 26.0
Na mg/L 292.5 350.0 360.0 408.0 93.5 84.0
Si mg/L 75 72 8.1 10.6 12.6 6.9
Al ng/L 12 8 22 525 11 6
Ba ug/L 176 53 255 408 712 279
Cu ug/L 2 7
Fe ug/L 3120 199 469 37 5850 4240
Li ug/L 515 408 559 950 145
Mn pg/L 2340 267 211 259 768 2630
Ni ug/L 29 24
Pb png/L 5 2
Sr ng/L 974 560 678 714 1350
Zn ug/L 17 5 41 81 10
H,S ug/L 221 62 41

FAEA o3 HAGEA AEHHNN 2w
Aot ARl o3 AEHe §24ADO)F A
SHAANENE A= 2879 Bajagr &
7Hke UF2 ZE®Na, K, Cl 2 HCOxelA 23
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S8 I&rdMe 9 oA Al B3] 12-75
w7k gkow, 0 A€ A3 T Na, K, C1 €
HCO; Z47te] 5%71 458, 79, 1082, 2208 mg/LZ
ui7 Xs)ee) et 364890 ST Tble 2). Fig. 3
< HEF, o A 2 uiERAEe) 258 £2
98 MAER HwE Aotk &S oF A§)
oA DO, Eh & NOg7} vl X|3l5e]] vl 2o
e Hole & &g uiel o) nAE E59 &

712 HFAAEAY(TEAPPIN AATGA = ol4

e rr

.

57) djiolt. o3 ARG L AxA Aes
¢} 9 Ao el S8 A= 9
S5 T = 9tk E d7Rge 4¢- A=)
FHLATY W g FEHAE 2of 29 Ak
g 2 A9 Fgoht Ay 8do] o
AEIRon, AEie gk 2w A4 3
Aol Eogle Aoz ARHAY Fao HEN,, K,
Cl 2 HCO»¥ JelXe A&, ogA3l: 2 wA
Aol o] g Aolg HAFRS T3 FgRIF
F YATh

&4 9] FE BE XL Yolrs] 95}
o] Stiff dagram& ZAJsIATHFiE. 4). EAE 28S
B &l wiAA s, 28y 099 XFkee] A
Fo] ME FEH Yehhs A& & & ok viA
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Fig. 3. The comparison results of hydrochemical components for background and contaminanted groundwaters and leachates
using the box-whisker plots in the study area.
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Fig. 4. The Stiff diagrams of leachates and groundwaters in the study area.
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Fig. 6. Groundwater quality logging data indicating the influence of leachate.
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Factor loadings

Variables PCI PC2 PC3
EC 0.939 -0.165 -0.256
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Fe 0.658 -0.084 0.65
Li 0.804 -0.327 0.182
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Sr 0.639 0.710 0.088
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% of variance 52.017 19.618 9.243
Cumulative(%) 52.017 71.635 80.878
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Fig. 7. The results of principal components analysis showing the hydrogeochemical change by landfill leachate.
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