SHERI T R REEIIRROCE #3TH (2001)
Heport of SI.H.E., 37:361~369 (2001)

A4 237 m A e AL A Yol
o 24 o7

OIXIY - Ola4 - AEH - #7E - P4 - AB0| - 0l&s - MY - U - AFY

A Study on Groundwater Contamination in the Groundwater
supply area of Eunpyong-gu

Dringking & Groundwater Team

Ji-young Lee, Sang-soo Lee, Hong-je Kim, Gyu-mun Han, Ick-soo Kim,
Seung-mi Gwon, Soon-hee Lee, Deok-young Shin, Jae-woo Park, and Joo-hyoung Kim

Abstract

This study was performed to investigate groundwater quality characteristics and status for 51 sites of 130
points that use groundwater as dringking water. The sites are located in the greenbelt region in Eunpyung-gu,
and have not yet been provided with tap water.

The investigation results were summarized as follows:

The water quality of groundwater in 15 sites in February and 25 sites in July was unsuitable as dringking
water. The out-worn equipment for water intake over 10 years was 76.4% and most(92.2%) of the sites have
never performed a water quality test since groundwater was developed to use as dringking water. The major
items that did not pass the dringking water quality standard were NOs-N, E-coli, and S.P.C(standard plate
count). In the case of NOs-N, a major pollutant indicator, 8 sites in Februauy and 9 sites in July exceeded
dringking water guality standard.

The scasonal variations of the hardnes and sulfate were within 10%, while the NOs-N and CI” were
increased 18.4%, 19.1% in rainy period.

Also there was positive significant correlation between NO5-N and each of the next items CI, SO,*, hard-
ness, residual solids and condudtivity.

Key words : water quality, groundwater, contamination, Eunpyong-gu
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Fig. 1. Sampling sites map of the study area in Eunpyung-gu
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Table 1. Analytical Methods and Instruments for Each Item

Analysis Items Analytical Methods &

Instruments
Microbiological Total Colonies Plate Count Method
Coliform Group Multiple Tube Technique
Hardness, KMnO,; Consumption Titration Method
Odor, Taste Taste Method
Physico-chemical Color, Turbidity Visual comparison
Analysis pH pH Meter Method(Orion 900A)
Residual Solids Weight Method
Conductivity Orion 1230
F, NOsN, Cl-, SO, Ionchromatography Method (DX-500)
Inorganic Matter NH«N, CN. Al Spectrophotometer Method
(Hewlett Packard UV 8453A)
Pb. As, Se, Hg, Cr*", Cd, Cu, Atomic Absorption Spectrophotometer
Zn, Fe, Mn Method (Hitachi Z-8100)
Diazinon, Parathion, Malathion, (Gas Chromatography Method
Fenitrothion, Cabaryl (Young Lin M600D)
Spectrophotometer Method
Eliomdls, #BS (Hewlett Packard UV 8453A)
; PCE, TCE (Gas Chromatography Method
Organic Matter (Young Lin M600D)
1,1,1-TCE, Benzene. Tolucne, Gas Chromatography Purge &
Ethylbenzene, Xylene, Trap Method
Dichloromethane, (Finigan 9001)
1,1-dichloroethylene,
Tetrachlrocarbon
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Table 2. Environmental factors influencing on ground
water quality

Total | Source of water supply Structure of well
sampling o = 5 = -
sites(51) |residential | mountain | pipe of well [conventinal well

No. of -
sampling 47 4 51 0

sites
rates(%) | 92.2 7.8 100 0

Year of develpment of well
{ 3year | 3~b5year | 6~10year | »10year

No. of
sampling 1 1 10 39

sites 2.0 2.0 19.6 76.4
rates(%)

Distribution of water height
<5m | 5~10m | 10~20m | 20~50m |»50m

No. of
sampling 9 23 10 9 0

sites | 176 | 451 19.7 176
rates(%)

Table 3. Comparison between results of sample analysis
and the drinking water quality standards.

Seasonal excess CXCess |excess
several | one
Total | Feb. | July | times | time
physico-chemical | 14 8 6 1 17
Microbiological 23 7 16 5 12
physico—chemical
T 3 0 3 0 3
Microbiological
Total 40 15 25 6 32
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Fig. 2. Distribution rate of excessed items for standards
(Dry period)
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Fig. 3. Distribution rate of excessed items for standards
(Rainy period)
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drinking water Dry period Rainy period
Item quality
standard

Range Mean SD Range Mean SD

pH 58-8.5 5.8~17.1 6.38 0.33 5.8~7.2 6.41 0.28
NH;-N(mg/L) 0.5 ND~0.29 | 0.016 0.06 ND~0.22 0.011 0.04
NOsN(mg/L) 10 0.4~16.5 5.40 495 0.5~23.7 6.62 4.61
KMnO, Consumption(mg/L) 10 0~2.3 0.524 0.57 0~5.4 1.027 0.91
Cl'(mg/L) 250 2~86 19.9 17.46 4~T8 24,6 17.58
SO4* (mg/L) 200 2~43 19.1 10.72 4~53 20.5 11.76
Color 5 0~2 0.60 0.49 0.1~34.2 20.6 4.74
Turbidity (NTU) 1 0~0.53 0.091 0.11 0~7.31 0.207 1.02
Total Hardness(mg/L) 300 18~197 82.3 41.11 32~240 91.9 44.96
Residual solids(mg/L) 500 38~434 154.0 82.57 83~676 242.5 124.18
Cu(mg/L) 1 ND~0.269| 0.007 0.038 ND~0.06 0.001 0.008
Zn(mg/L) 1 ND~0.167( 0.011 0.036 ND~0.333 0.016 0.066
n(mg/L) 0.3 ND~0.049( 0.001 0.007 ND~0.824 0.016 0.102
Fe(mg/L) 0.3 - = = ND~0.727 0.016 0.117
S.P.C below100/m! | 0~1500 84 4 306.66 0~1800 84.3 257.29

E-coli negative/50m! detection rate : 11.8% detection rate : 29.4%

EC(us/en) 35~484 197.5 100.81 66~621 269.2 121.65
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Table 5. Correlation coefficent between groundwater pollutants

Depth  pH NOs-N  KMnO, Cl SO& T.H RS EC
Depth 1.000
pH 0.090  1.000
NO~N 0119 0.067  1.000
KMnO,  -0.006 0.019  0.069 1.000
cr -0.127  0.064  0.743**  0.256*  1.000
80 0.136  -0.006 0.756* 0.159 0.656**  1.000
T.H" 0.084  0.260** 0.846™ 0.177 0.875%  0.746**  1.000
R.& 0.010 0,126  0.842* 0.225°  0.847* 0.731** 0.895*  1.000
EC 0.019 0178  0.826™  0.263 0894 078" 0931*F 0938 1.000
p{0.05 ™ p{001 n=102

1) : Total Hardness  2)

© Residual Solids
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