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Water Quality and Hydrochemistry of Natural Springs and Community Wells
in Daejeon Area

Chan Ho Jeong'*, Chung Hwa Park' and Kwang Sik Lee®
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The sixty natural springs and community wells used as a drinking water in the Daejeon area are mainly located
at the parks and the natural green districts. The purpose of this study is to investigate the characteristics of water
quality and the contamination of the springs and the wells, and to suggest the management strategy for the springs
and wells. For this study, we undertook water quality data from Daejeon City. According to the statistic analysis of
water quality data, unacceptable rate as a drinking water was about 28 percent in 1999 and 24.5 percent in 2000,
respectively. Major unacceptable factor is coliform, and others are bacteria, yersinia, color, turbidity, Fe and F. The
unacceptable rate shows a roughly positive relationship with precipitation, that is, it shows highest rate during a
rainy season between June and September. The major contamination source is likely to be the excrement of wild
animals around natural springs and wells. Most of springs are vulnerable to the contamination of coliform and bac-
teria because of short residence time and shallow circulation in subsurface environment. The water samples col-
lected from 31 springs or wells show weak acidic pHs, the electrical conductivity ranging from 63 to 357 uS/cm,
and the hydrochemical types of Na(Ca)-HCO; and Ca-HCO;. The groundwater samples of low total dissolved
solid(TDS) belong to Na(Ca)-HCO; type, and the groundwater of high total dissolved solid is shifted towards Ca-
HCO; type in the chemical composition. These hydrochemical characteristics indicate that most natural springs is in
the early stage of geochemical evolution. The natural springs should be closed during a rainy season, which shows
a high contamination rate. We suggest that a protection barrier around the springs should be built to keep wild ani-
mals away from the springs.

Key words : natural springs, shallow groundwater, coliform, hydrochemistry, weak acid, wild animals
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Fig. 1. Land use pattern of Daejeon arca(a) and distribution map of the natural springs and the community wells used as a
drinking water in Dagjeon area(b). 1: Youngcheon spring, 2: Youngsookol spring, 3: Okjeongsa spring, 4: Oghsaem spring, 5: Jipujae
spring, 6. Ahnsamkol spring, 7. Dongmogkol spring, 8: Bomoonsukcheon spring, 9: Soojeongam spring, 10: Sangbong Spring, 11:
Nambosal spring, 12: Chungun spring, 13: Kohchoksa(2) spring, 14: Sungsoocheon spring, 15: Songhaks a(upper) spring,
16: Kachejae spring, 17: Bosukcheon spring, 18: Jangsoocheon spring, 19: Okkae spring, 20: Moam spring, 21: Myoungsoocheon
spring, 22: Sangdang spring, 23: Bomoonsukgansoo spring, 24: Boomooncheon spring, 25: Daeboocheon spring, 26: Kochoksa(3)
spring, 27: Seroocheon spring, 28: Ganumkol community well, 29: Naewonsa spring, 30: Upper Naewonsa spring, 31:
Goosuncheon spring, 32: Doorubong spring, 33: Seodangkol spring, 34: Myoungam community well, 35: Baewool spring,
36: Ohmyang spring, 37: Mokreon spring, 38: Galmasuksoocheon spring, 39: Woopyoung spring, 40: Gajeongkol spring, 41:
Ssangam spring, 42: Wanggabong spring, 43: Soongrimkol spring, 44: Daechung spring, 45: Imchung spring, 46: Daechang
spring, 47: Wadong spring, 48: Sanjeongsukgan spring, 49: Kaejoksan spring, 50: Ssangoksam spring, 51: Beraesa spring,
52: Battangkol spring, 53: Woojoksan spring, 54: Namdo spring, 55: Daecheol spring, 56: Mootaekol spring, 57: Ansan
spring, 58: Kobong spring, 59: Jangdong community well, 60: Samjeongdong community well.
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Ag. 2. Diagram showing acceptable percent(a) and unaccep-
table factors(b) as a drinking water of natural springs and
community wells in 1999.
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Ag. 3. Diagram showing acceptable percent(a) and unaccep-
table factors(b) as a drinking water of natural springs and
community wells in 2000.
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Ag. 4. Diagram showing the acceptable and the unacceptable
sample numbers as a drinking water of natural springs and
community wells in the Daejeon area between 1999 (a) and
2000(b). D : Daeduk-gu, T : Tong-gu, Y : Yusung-gu, S :
Seo-gu and J : Jung-gu.
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Fig. 5. Diagram showing the monthly acceptable and the
unacceptable sample numbers -as a drinking water of
natural springs and community wells, and monthly
precipitation in the Daejeon area between 1999 (a) and
2000(b).
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4.3. CO, &2

Aere] COHaS Telumet F3tsi] 2se)
Aslekd z3le} AA o HALE sotel= 7HHA
3 252 289 = ltkJeong, 2001). HelE F
A BAIEY CO0 g A $i3led Neal
et al.(1998a, 1998b)ll <3l A|AIE v 2o} 23l
Arstct.

EpCO;=(0.95*AKGran in kgt wnits + 10%PH)*
10621/(6.46-0.0636*t°C)) 6))

471 Aol 0958 FEE 5% /NdoE wilsls)
sl 1ES Fagtelw, t°Ce A5 &5E 77}
oulgich, 7140 Alkg= Neal et al.(1998a)
ofaf AAE e AE ©]838td Gran LIRIEE A
Rtaejolgict,

AlkGran in uEqr WNits=Alky3 in yEq1 wnits— 50 LEQ] (2)

2] @rlA Y7EE pH 4.38 298 og 33, 50
pEqQ1E pH 43949 $40]2 F2Z vtk
EpCO, 7+ A8kre] pHeF FFHE CO, T ¢
& +2 AR A kARG = ske] #5133
Zsh= pHVL F7ishe dubael AFlh@ARE 5,
1997). mEbA #)8)e] X3k EpCO,2 74E f%
g Zlo|t}.

WAAS Hed FEAL BA82 EpCOE A4+
3 B of7)ek HyAtele] CO, ¥E 035 amywch
QR 52 HAE B B dukbos o
#HZ COMEE Ywtdog 10719~102% atme] HY
o]t} Appelo and Postma, 1996). ©] H9d)] sFxl=
EpCO,= 69~8722 &4tdt). 5 43, 49 A|EE
EpCOy7}t 12~839] W92 EW3e HA CO, &3
Z vistAY Yo ke Bl E AJ89] pHot o
WrlelAgdelx vlwd B2 TDSE R A|331d s}
7t Ax A= PE XYL 293t} Fig. 6). A
SEWE 14, 33, 36, 40, 579 HEHE AE:=
EpCO,7t 97.5~192.89] HAZ AWl EgE9
CO, rHHT}t =& 32 HAY. o] 14, 33 A8
= pH 6013le] dzA3 100 mgl o3ty *e
TDS| &S He Ak Aske] 27|94 B4
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a2l 36, 40, 57 A EE 156.4~3025 mgl B
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Fig. 6. Relationship of TDS and pH against EpCO, of
water samples collected from natural springs and community
wells used as a drinking water.
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FIg. 7. Trilinear plot of the chemical composition of water
samples collected from natural springs and community
wells in the Daejeon area.
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