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Study on Water Quality of Spring Water in Seoul
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ABSTRACT

We investigated springs in Seoul in 2009 to know the change of water quality according to storage method of spring water,
the concentration of chemical compounds and their correlation. Even spring water that originally satisfied national
standard for drinking water could be exceeded national standard for drinking water by storage method such as storage
bottle, temperature and period; especially used PET bottles could affect the increase of total colony counts. Therefore,
spring water is desirable to be consumed on the spot, or to be stored in sterilized bottles in refrigerator rather than room
temperature at home, and also to be consumed shortly not exceeding 24 hours. Total colony counts, coliform, yersinia, F-,
CI', NOj5™-N, hardness, total Solids, pH, color and Al were exceeded national standard for drinking water at some springs.
The result of correlation analysis shows that hardness and total solids, which are caused by several ionic compounds, had
relatively high correlations with other chemical compounds.

Key words : Seoul, Spring water, Drinking water
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Table 1. The change of total colony counts on a conditions of storage bottles, period, and temperature at Wansukgol

Storage period (day)

Sample
In-situ Initial 1 2 3 5 7
Sterilized Room temperature 17 44 120 _ _ _ _
bottle Cold temperature 38 22 60 28 48 18
Room temperature 55 170 280 190 110 140
Used PET Room temperature 17 70 200 300 400 130 150
bottle Cold temperature 85 160 210 130 62 110
Cold temperature 60 150 120 95 62 59

Sampling Date : 2009. 07. 20

Table 2. The change of total colony counts on a conditions of storage bottles, period, and temperature at Bulkuksa

Storage period (day)
Sample

In-situ Initial 1
R t t 11 16

Sterilized bottle oom femperature 0
Cold temperature 12 4
Room temperature 47 240
Room temperature 10 140

Used PET bottle 0
Cold temperature 18 23
Cold temperature 64 52

Sampling Date : 2009. 08. 03

Table 3. The change of total colony counts on a conditions of storage bottles, period, and temperature at Daemochen

Storage period (day)
Sample
In-situ Initial 1 2 3 5 7
Sterilized Room temperature 5 13 12 15 12 43 63
bottle Cold temperature 9 19 23 1 4 3
Room temperature 12 28 25 17 7 34
Room temperature 860 1400 1100 1900 960 1100
Used PET Room temperature 1100 3400 1300 1600 1700 2200
bottle Cold temperature 11 14 2 0 3 3
Cold temperature 530 740 640 250 290 260
Cold temperature 48 26 13 34 28 33
Sampling Date : 2009. 12. 07
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Table 4. The results of water quality analysis in each site unit : mg/L

Site Pb F As Se Hg CN Cr® NH,"-N | NO;-N Cd
Wansukgol ND ND ND ND ND ND ND ND 4.6 ND
Bulkuksa ND ND ND ND ND ND ND ND 23 ND
Daemochen  ND ND ND ND ND ND ND ND 1.7 ND

1,1,1-Tri . .
Site B Phenol | Diazinon | Parathion [Fenitrothion| Carbaryl cfll:)roet- Tetrachloroq Trichloro | Dichloro
hane ethylene | ethylene | methane
Wansukgol ND ND ND ND ND ND ND ND ND ND
Bulkuksa ND ND ND ND ND ND ND ND ND ND
Daemochen  ND ND ND ND ND ND ND ND ND ND
. . L2- Consump-
Site Benzene | Toluene Ethylben- Xylene 1,1-Dichlo-Dibromo-3- Hardness | tion of Cu Color
zene roethylene | chloropro-
pane KMnO,

Wansukgol ND ND ND ND ND ND 804 1.14 ND ND
Bulkuksa ND ND ND ND ND ND 69.7 0.66 ND ND
Daemochen  ND ND ND ND ND ND 20.5 0.63 ND ND
Site ABS pH Zn ClI”  [Total Solidg Fe Mn Turbidity S0 Al
Wansukgol ND 6.6 0.035 18 162 ND ND 0.071 29 ND
Bulkuksa ND 6.9 0.004 9 118 ND ND ND 12 ND
Daemochen  ND 6.5 0.002 4 61 ND ND ND 3 ND

ND : Not detected
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Table 5. The change of water quality according to storage period and temperature at Daemocheon

Date Site NO; -N Hardness pH ClI Total Solids
Room temperature 1.7 20.5 6.5 4 61
2009. 12. 07
Cold temperature 1.7 203 6.4 4 66
Room temperature 1.8 20.5 7.1 3 56
2010. 01. 07

Cold temperature 1.8 21.0 6.9 3 53
Unit : mg/L
Table 6. The statistics of compounds concentration in spring water in Seoul unit : mg/L

Items National standard Minimum Maximum Mean Std. deviation

F~ (mg/L) 1.5 ND 12.000 0.168 0.707
ClI" (mg/L) 250 1.000 266.000 11.206 21.850
NO;™-N (mg/L) 10 ND 12.400 3372 2243
SO, (mg/L) 200 ND 185.000 14.665 14.560
Turbidity (NTU) 1 ND 0.927 0.096 0.114
Consumption of KMnO, (mg/L) 10 0.250 6.920 1.071 0.882
Total colonies (CFU/mL) 100 ND 2900.000 47.153 220.498
NH,*-N (mg/L) 0.5 ND 0.270 0.007 0.017
Hardness (mg/L) 300 2.200 353.600 52977 44256
Total Solids (mg/L) 500 7.000 804.000 119.632 80.932
Mn (mg/L) 0.3 ND 0.243 0.004 0.020
pH 5.8~8.5 4.500 9.100 6.709 0.478
Color (Unit) 5 ND 74 0.163 0.685
Al (mg/L) 0.2 ND 0.693 0.015 0.061

ND : Not detected
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Table 7. Correlation coefficient of compounds in spring water in Seoul
Consum
Variables | F | €I [NOy=N| SO |Turbidity ption of | 2L [Npg,-n[Hardnes) Total -y | Gotor | Al
colonies S Solids
KMl'lO4
F 1.000
cr -0.022 | 1.000
NO;-N -0.150™ 0.282™7 1.000
SO -0.004 | 0.312™ 0.161™ 1.000
Turbidity -0.039 | 0.041 | 02017 0.022 | 1.000
Consumption ” .
of KMnO, -0.030 | 0.062 | 0.1117 [-0.037 | 0.105 | 1.000
Total colonies |-0.019 | 0.119"|-0.056 | 0.074 | 0.063 |-0.031 | 1.000
NH,*-N 0.053 [-0.022 [-0.047 |-0.043 | 0.043 |-0.008 | 0.033 | 1.000
Hardness -0.069 | 0.729" 0.366™ 0.633"| 0.074 |-0.006 | 0.120"|-0.090 | 1.000
Total Solids |-0.022 | 0.8517 0.423™| 0.568™ 0.091 | 0.034 | 0.115" [-0.083 | 0.931™"| 1.000
Mn -0.004 | 0.086 | 0.001 | 0.126" |-0.019 [-0.047 |-0.021 |-0.036 | 0.205™ 0.174™| 1.000
pH 0.240™ 0.055 [-0.072 | 0.164™| 0.010 |-0.129"| 0.037 |-0.099 | 0.344™| 0.2577-0.005 | 1.000
Color 0.133"[-0.053 [-0.089 | 0.028 | 0.023 | 0.076 |-0.020 | 0.069 |-0.139 |-0.106 | 0.124" |-0.444""1.000
Al -0.009 | 0.109°| 0.127°| 0.021 | 0.305™ | 0.206"1-0.001 |-0.018 | 0.030 | 0.076 |-0.028 | 0.033 |0.282" | 1.000

" p<0.05, " p<0.01
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Fig. 1. Comparison of correlation concentration for water quality in spring water.
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