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Properties of Groundwater Quality According
to the Types of Land Use in Seoul City

Drinking water Team
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Jin-a Park, Seung-hee Shin, Ju-hyun Kim, Eun-geung Lee,
Seung-mi Kwon, Chan-koo Park and Soo-mi Eo

Abstract

This study was conducted to investigate the properties of groundwater quality, with
respect to the different types of land use in Seoul city. We grouped the type of land
use into 6 classifications: urban general(mixed with residential area, commercial area
etc.), gas station, car wash, market place, construction site, and factory site. The results
suggested that, among the 18 groundwater parameters, trichloroethylene, tetrachloroethylene
and arsenic were required special attention in groundwater quality management because
these were detected relatively high frequency. Trichloroethylene was the most frequently
detected parameter in the groundwater, from every type of land use, followed by
tetrachloroethylene, which was found most commonly at factory sites and waste storage
yards. These two chlorinated organic solvents were mostly detected at a well depth
below 100m, and also showed a high concentration at that depth. Arsenic, out of the
four heavy metals analyzed, was the most common element that existed in the

groundwater in the various types of land use in this study.
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Fig. 1. Types of land use in this study.
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Table 1. Summary of water quality parameter in this study

Standard & Method Groundwater Analvtical method
Parameter standard(mg/L) v
pH’ 5.8~8.5 pH meter
Gelrlleral NOs-N 20
pollutants Ton chromatography
Cl™ 250
Cd 0.01
As 0.05 Inductively Coupled Plasma
Pb 0.01 Mass Spectrometery
ort* 0.001
Hg 0.0005 Cold vapor A.A.S.
Organic-P 0.005 Gas chromatography
Phenol 0.1
hazardous UV-Visible spectrometery
CN 0.05
pollutants
Trichloroethylene(TCE) 0.03
Tetrachloroethylene(PCE) 0.01
1,1,1-Trichloroethane(1,1,1-TCA) 0.15
Benzene 0.015 Gas chromatograph/
mass spectrometery
Toluene 1
Ethybenzene 0.45
Xylene 0.75
* no unit.
Table 2. Concentration of three general pollutants Rate(%)
16.0
Parameter pH NOs°N ch 140
(mg/L)  (mg/L) 10
Average(n — 708) 6 ) 9 5 ) 3 62 ) 5 10.0 Detection rate Standard exceedingrate
8.0
S.D. 0.5 5.1 61.1 60

>{E
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S

=
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Parameter

Fig. 2. Detection rate and standard exceeding
rate of each water quality parameter.
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Table 3. Concentration of hazardous pollutants in pollutant detected samples

Xylene
(n=10)

Ethylbenzene
(n=6)

16)

Toluene

PCE Benzene
(n=5) (n

(n=44)

TCE
(n=110)

Parameter

0.010 0.004 0.015 0.004 0.011

0.034

Average

0.016

0.002

0.039

0.002

0.027

0.080

S.D.

Phenol
(n=5)

CN
(n=1)

Cd
(n=2)

As
(n=32)

1,1,1-TCA
(n=15)

Parameter

0.017 0.006 0.010 0.006

0.009

Average

0.001

0.014 0.013 0.003

S.D.
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Fig. 3. Box plots of general pollutants con-
centration according to the land use.
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Table 4. Detection rate(%) of each water quality parameter with respect to the types of land use

Types of facilities ~ No. of sample  TCE PCE  Benzene Toluene Ethylbenzene Xylene 1,1,1-TCA As Cd Phenol CN
Monitoring well 185 14.6 3.2 0.0 1.1 0.5 0.5 2.2 7.0 0.0 0.5 0.0
iﬁf;:rgggs 219 174 59 0.9 3.7 1.4 18 0.5 4.6 0.0 0.9 0.0
Car wash 112 17.0 9.8 0.9 3.6 1.8 4.5 2.7 1.8 0.0 1.8 0.0
Market place 105 2.9 1.9 1.0 0.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0
Construction site 36 5.6 5.6 0.0 5.6 0.0 0.0 0.0 16.7 2.8 0.0 0.0
Waste storage yard 28 42.9 25.0 3.6 0.0 0.0 0.0 10.7 0.0 0.0 0.0 0.0
Factory site 23 39.1 13.0 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 4.3
Total 708 15.5 6.2 0.7 2.3 0.8 1.4 2.1 4.5 0.3 0.7 0.1

Table 5. Standard exceeding rate(%) of each water quality parameter with respect to the types of land use

Types of facilities ~ No. of sample  TCE PCE  Benzene Toluene Ethylbenzene Xylene 1,1,1-TCA As Cd Phenol CN
Monitoring well 185 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.5 0.0
iﬁf;:rgggs 219 32 09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Car wash 112 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0
Market place 105 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction site 36 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Waste storage yard 28 7.1 14.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3
Factory site 23 17.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 708 2.8 1.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.4 0.1
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