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Groundwater Quality and Contamination in the ‘A’ section of Seoul
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This study was initiated to identify groundwater quality and contamination at present in the 'A’
section of Seoul Metropolitan Subway. Groundwater samples were collected at 21 boreholes along
the ‘A’ section and appeared to show mainly Ca-HCOs type. In 20 samples, concentration of SO
Cd, Pb, Fe, Mn, Al, F and NOs-N were higher than those of Korean drinking water quality
standards. From chemical data and saturation indices, contaminant sources of individual chemical
elements were inferred to be buried wastes and surface sediments over the study area. The result
of factor analysis suggested that the pollution factor should account for about 47% of data

variation.

Key Words : Seoul Metropolitan Subway, buried wastes, groundwater contamination, saturation
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Fig. 1. Study area and sampling locations.
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Table 1. Field Data of Water Quality Parameters of the Groundwater Samples (Date: 2001.8.17~18.)

Sample No. Temp.(C) pH EC(xS/cm) Eh(V)
BH-1 20.3 5.55 753 0.605
BH-2 17.2 6.29 524 0.672
BH-3 27.2 727 454 0.424
BH-4 185 6.88 379 0.382
BH-5 17.7 6.38 518 0.352
BH-6 17.0 6.48 498 0.425
BH-7 17.7 6.68 1382 0.531
BH-8 18.9 6.37 530 0.632
BH-9 16.3 6.54 561 0.636
BH-10 17.2 7.24 428 0.212
BH-11 15.2 6.12 361 0.577
BH-12 18.5 7.15 676 0.572
BH-15 20.0 6.81 152 0.430
BH-16 189 7.10 493 0.704
BH-17 17.8 6.76 514 0.725
BH-18 19.7 6.74 163 0.594
BH-19 19.5 6.56 827 0.298
BH-20 20.3 6.40 688 0.331
BH-21 20.8 6.65 350 0.217
BH-22 189 6.89 149 0.456
BH-23 19.1 8.72 225 0.613

Min. 16.3 5.55 149 0.212

Max. 27.2 8.72 1382 0.725

Ave. 189 6.7 505.9 0.494

Std. 2.4 0.6 275.5 0.156
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Fig. 2. Stiff diagrams showing the distribution of major cations and anions in groundwater.
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Z i AR A vdd ARG A YRO0E
AZES A U HJAEA S FA4E 11 A2uE(AlS BH-213 BH-23A1"A 021
g1 e Axd HzHo dd slEY da¥  mg/l, 026 mg/LEA W HeEE FEVIEA
o] HIE Fo] g8 #HFoly 5y 58 ¥ (02 mg/l)E Z33e AEFUT Table 3& 4
3 Ase #FFoR FEe] ved Az R HEd ®2e A&7 KZ4(K-feldspar), BWH
e o} (alunite), FAAFo]E(gibbsite) 2 H1FE Al(OH)3
o digle] wkgFEFoR YePdTh BHRkg S A

Hat ozt Mo| B Fdee]l drudRRge Hon FA

H(Fe) ARS % 20 AP F 1A AH Ha, FAlelEE 5}/‘3%01 ZF3s 9e u wE
(5296)l A Hegs 271Ed 03 mg/LE Z3at o e FEEA AHE F FAFEoITh w
gom BH-2001ME Hi=E $£d71F9 A oF A A7FAFe] wjFde EAE HFolE 9, 5£F
1608 7b%) vpebdc}, w2 Mn) AEL F 21 42 dFvES K3 9 HAE AOH): ¢
A8 5 48%<] 107 AHAN HeE FAHY|EA ) Fxvt 22€E sbeAdol ok ey BH-21
£ 299 4 d JEA A gnHd 3} BH-23914 §&4Fu|H9 57 oE A&
Arztghel Hkgo] 98 ZAHE d4EA o W& 10W o] AEHE olfE, AAAA 4
(Forstner and Wittmann, 1983), °©]&2] Iu 9 gl HEo 3t widd &4FvEes EFste
=g FAVIEAR 2RAFL F AEe 249¥" FHA Bl Ry viEHd dFvES
AHDET 9XH(O0%)°] FHAAE HE B 5 A 23 B B4 To s @ Ao
CHTable 2). Table 3& A#HRH, e Z¢ By 7ok
ol ARl A Wg%%“ii %‘“ (siderite)®]
Uehdth 97te] A4 R AlRdA 54t 24
4 (rhodochrosite) O] %o doz vy, ¢ E2(F¢ 7%, BH-19 olAM9 = HE=8E 4
BEagold  wWrljo) E(manganite),  7HA A71FEx9 76 wlol dF3t= 115 mg/Le] F%
(pyrolusite) 5ol ¥HeBE4o 2 tpehdrl. T34 2 A&, UHA ARAME T HeEE F
2 UM s7EE BEEA, HAsE(Fe H71EA ]OPE AEHAY. LHAFE AHE
oxide)o) F-EHoz WAH FdEoW, TH W FM(fluorite)o] PF AZoA WEFELOE
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Ao e PAHE
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g FA78A0 gol v

18] BH-12¢9) 294
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ZA(NOs-N)& BH-129] 10.25 mg/LE
# A% 34 g7, 9e
Ao ekt
BH-114 9.25

mg/LEA 2g71&EA 0l 7M7be Ao R vepgth
o]+ BH-11, BH-12 #¥9] 3sl¢ o9+ w3

B s o) 4B

293 A AAbd

Pcoz

A7k Ak oz ¢

ZLl! dwdos oyl 2 E% Peoiz %7
Table 4. Results of Factor Analysis for the Groundwater Constituents
Variable Factor 1 Factor I Factor I Factor IV Factor V
Na 0.169 0.163 0.154 0.852 0.061
K 0.820 -0.062 -0.187 0.080 -0.126
Ca 0.969 -0.044 0.152 -0.088 0.011
Mg 0.729 0.588 0.044 -0.042 0.299
Si 0.248 0.819 0.032 -0.232 0.112
Cl 0.074 0.329 0.762 0.121 0.230
HCOs 0.931 0.183 0.022 -0.101 -0.220
S04 0.886 -0.176 0.003 0.089 0.305
Zn -0.021 -0.202 0.951 -0.071 -0.008
Cd -0.073 -0.162 0.942 -0.147 -0.003
Pb -0.022 -0.133 -0.113 0913 -0.066
Fe -0.067 0.973 -0.072 -0.051 -0.083
Mn 0.019 0.923 -0.154 -0.053 -0.129
Al -0.307 -0.161 -0.403 0.649 -0.060
F -0.138 0.556 0.061 0.202 -0.069
NOs;-N -0.023 -0.122 0.114 -0.044 0.973
Eigenvalue 4.016 3.455 2.678 2.157 1.301
% of Variance 25.099 21.594 16.737 13.478 8.130
Cummulative % 25.099 46.693 63.430 76.908 85.037
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10*%atm 3} 10'~10%atm W92 A" UG
(Clark and Fritz, 1997). 2814l d3x9 29 u)
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AxAA 5B 5& 53
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HCOs9) 528 2winw, gxAge] HCOso o
& FEE 36218 mg/Lal vsted, A& 74
N8 54811 mg/LE etk mhebd oS 77
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h=1}
=
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L EEA
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Zn, Cd d&<], 821 V& Na, Pb, Al
9 Vi NOs-N Aol 2 A
olE9 HAl zF B4l o
25.1%, 21.6%, 16.7%, 135%, 8.1% o]
Z 89lE9] ulE dolmy] 8 3t
o] A#EAE AHE Har) ok
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Fig. 3. Relations among the compositional variables of groundwater samples.
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