347882 ABA(M6E), 685~690, 1999
J. of the Korean Environmental Sciences Society

k)

=

A RIsteel $28

g

33

M
o

hw

geas.-n ¥-20s
Aot - RTA HUBHATY
13- AT ASRT

(719994 78 19¢ H<%)

The Characteristics of Groundwaters in Taegu City

Byung-Yoon Park, Kyung-Ah Cheon’, Dong~Hoon Lee",

Choong-Ryeol Choi”

an

, Jyung Choi”, and Jin-Ho Kim

Dept of Environ. Sci, Catholic University of Taegu-Hyosung, Kyungpook, 712-702
"Taegu City Government Institute of Health and Environment, Taegu, 706-090
“Department of Agricultural Chemistry, Kyungpook National University, Taegu, 702-701

“Department of Plant Resource,

Sangju National University, Kyungpook, 742-170

(Manuscript received 19 July, 1999)

The pollution characteristics of groundwaters in Taegu City and correlation coefficients(r) between water

pollution indicators were investigated for two years from January 1996 to December 1997.

Volatile organic compounds such as TCE(tri-chloroethylene), PCE(tetrachloroethylene), 11,1-trichloroethane,
THM(trihalo-methane), dichloromethane, pesticides such as diazinon, parathion, malathion, and toxic inoganic

matters such as As, Hg, Se, Pb, Cd, Crs’, CN were not detected in the groundwaters.

Mean values of groundwater pollution indicators were below drinking-water standards, but hardness,
KMnO4-C(potassium permanganate consumption), evaporate residues, SO4% Fe, NOs-N, color and turbidity
exceeded a little in some samples. As groundwater became deeper, hardness and evaporate residues remarkably
increased, but KMnQOs-C, NOs -N, CI', color, turbity and bacteria decreased. KMnOs-C, evaporate residues, Cl°
and SO, 2 were very high at industrial and commercial areas, and NOs-N and NHs-N were very high at

agricultural and forest areas.
It showed high positive significances in the

relationships between hardness and each of evaporate residues,
S0.* Zn and Mn, KMnOs-C and each of color, turbidity and Zn, color and each of turbidity, Cu, Zn and Mn,

turbidity and each of Fe, Cu, Zn and Mn, and evaporate residues and each of CI, SO4? and Zn.

Key words : Taegu, groundwaters, pollution indicators, correlation coefficients(r)
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Fig. 1. Land use of Taegu city.
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Table 1. The pollution characteristics of groundwaters

in Taegu city(n=184). (unit : mg/ ¢)

iig?cittlg?s Range Meinsglue Standard
Hardness 40 ~ 5050 919 £ 1169 300
KMnO,~C 0~105 13%12 10
Evaporate residues 36.0 ~ 950.0 3749 £ 1774 500
cr 30 ~ 1130 444 * 301 150
SO, 0~ 2190 633+ 429 200
Al 0~016 002 % 002 0.2
Fe 0~ 061 009 £ 057 03
Cu 0 ~ 0030 0001 = 0005 10
Zn 0~ 0507 0105 £ 0498 10
Mn 0 ~ 0112 0007 £ 0015 0.3
F 0~09 014 %022 15
NOs; -N 0~ 215 200 %632 10
NH,'-N 0~ 010. 001 £ 008 05
Color(degree) 0~ 200 15 * 149 50
Turbidity(degree) 0 ~ 10.0 05 = 45 2.0
pH 650 ~ 790 734 + 035 58 ~ 85
o BaAe g, ite] 2 FEd Bk =3
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Table 2. Mean values of groundwater pollution indicators

with vertical depth. (unit © mg/ ¢)
Mean value:S.D
Pollution indicators  <100m 100~ 150m 150m<
n=25 n=125 n=33

Hardness 2051426 752+1084 117.1£896
KMnQ4-C 1.3%05 14%11 05t14
Evaporate residues 3698795 3856%1603 5880%189.9
Ccr 593£170  449%322 4431345
S0, f47£134  669%255 56942
Al 0.018+0.055 0.018£0.031 0.033+0.035
Fe 0.045£0.061 0.069+£0.0341 0.033%:0.355
Cu 0.000 0.001£0.004 0.00220.017
zn 000510005 01220382 0.052+0.341
Mn 000410015 00080018 0.007+0.026
F 0.00 0.13£022 018t024
NOs -N 2.1%06 15+23 14£20
NH;-N 0.00 0.00 0.00
Color(degree) 33%42 17152 04146
Turbidity(degree) 17121 06%27 0.2+06
Bacteria(CFU"/m{) 30 19 0
pH 7351029  735%035  7.34+0.37
* Colony forming unit
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Table 3. Mean values of groundwater pollution indicators
with land use of Taegu city

(unit * mg/ )

Mean valuetS.D

Pollution
indicators  Industry Forest  Commerce Residence
n=16 n=54 n=33 n=81

Hardness  798+1336 1007+1163 915+1475 782+1015
KMnO-C ~ 1816  13%10 18420  08+08
Evaporate o) 0. 1118 331642011 452142064 2A421+1827
residues

cr 5104237 29742713 565+26 36319
S04 P8*492  HB0F519  N8TH5  498+328
Al 00140015 00230029 001710029 0.018+0.020
Fe 03431503 0.064+0831 00400077 0.038+0.140
Cu 000320006 0.00L+0005 000010006 0.001+0.006
7n 0305+1784 0.061£0089 009610508 007422570
Mn 001120016 00060014 -0008+0015 0.006+0.014
F.. 0102019  020+025 006010 0132017
NOS-N 0214032 320%1L17 12+130  203+340
NH;-N 000 005034 0021001 001+0.10
Color NOL62 05220 0 136508
(degree)

(T“rb‘d‘ty 60189 0210 00 07435
degree)

Bacteria

P 13 ) 57 %

pH 7254033 734+0% 740703 7331038

* Colony forming unit
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Table 4. Mean values of groundwater pollution indicators with administrative district of Taegu city
(unit : mg/ %)

Pollution indicators Dong-gu Seo-gu Nam-gu Buk-gu Joong-gu Soosung-gu Dalseo-gu Dalseong-gun
Hardness 203.1 63.2 211.0 816 58.7 356 65.7 822
KMnO;-C Ll 16 1.2 10 20 11 1.3 1.0
Evaporate residues  389.9 481.5 4035 2998 452 310.7 349.3 2948

cr 243 66.7 51.9 320 60.3 33.0 414 181

S0, 7 8.6 677 739 486 916 418 572 370

Al 0.021 0.025 0.011 0.016 0.018 0.017 0.027 0.018
Fe 0.263 0.008 0.115 0.034 0.023 0.000 0.136 0.013
Cu 0.000 0.000 0.000 00 0.001 0.000 0.004 0.003
Zn 0.079 0.033 0.154 0.030 0.161 0.012 0.208 0.073
Mn 0.009 0.005 0.006 0.006 0.006 0.004 0.011 0002

F 0.24 0.01 0.13 028 0.07 0.32 0.05 0.18
NO; -N 877 2.60 114 400 157 0.28 0.38 0.72
NH:'-N 02 0.0 00 00 0.0 00 00 00
Color(degree) 17 0.0 14 08 0.0 0.0 32 0.3
Turbidity (degree) 0.8 0.0 05 05 00 00 15 00
Bacteria(CFU'/m £) 93 13 6 00 72 0.0 3 52

pH 7.26 7.39 7.32 7.34 7.46 7.54 7.15 753

* Colony forming unit
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Table 5. Correlation coefficients(r) between pollution indicators in the groundwaters of Taegu city

Mt Mn0s-C - Color ngrt?‘ Fuponle ¢ sof F Fe  CGu Zn Mn
Hardness 1.000
KMnQ4—C -0.016 1.000
Color 0.112 0.266™  1.000
Turbidity 0.103 0264 0993 1.000
Evaporate residue | 0.309" 0054 0127 0134 1.000
Ccr 0.088 0.101 0059 0.063 0680  1.000
S0, 0.326™ 0132 0084 0.089 07727 02847 1.000
F 0.186" 0.002 0160 0.165 0016 -0216" 0141  1.000
Fe 0.091 0.136 0165 06177 0054 -0017 0012  0.18%° 1.000
Cu 0.040 -0.029 0.213" 0198™ 0107 0001 0057 -0.000 0114 1000
Zn 03377 0241 08157 0801" 0220 0094 02107 018 0503" 0.179° 1.000
Mn 0.330™ 0013 0.213™ 0201 0.159 0065 0.161° -005% 0.111 0403 0226 1.000

* Significant at 5%

™ Significant at 1%
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