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ABSTRACT

In this study, the contaminated status of groundwater under Ponchon Basin, Kwangju-city
was analyzed by hydrogeological survey. Though the distribution of groundwater hydraulic head
was similar with the ground elevation, the flow system of groundwater was changed due to
overpumping in the industrial area. Paddy field and residential area which were located in the
north part of the basin had relatively high concentrations of Cl, Na' and NO, in the
groundwater. Southern part of the basin which most industrial area occupied had relatively
high concentrations of HCO;, Ca® Mg” and Zn. Groundwater was contaminated by Cl and NO;
due to the infiltration of domestic sewage and factory wastewater. In the Cl case, Cl had a
tendency of distribution over the water shed along with the contaminated source. The drawdown
of groundwater due to overpumping caused more vertical movement of contaminant than lateral
movement.

If the overpumping continues in the industrial area, the groundwater flow system will be
more affected and the groundwater will be lowered in the north part of basin. It is clear that
contamination by CI and NO; due to domestic sewage and factory wastewater will spread
through the whole basin area.
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Table 1. Monthly mean water balance by climatic water balance method in Kwangju area(1997).

Month | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Air Temp. | -3.0 27 79 133 | 183 | 233 | 258 | 265 | 214 | 150 | 108 4.1 13.8
Precip. | 193 | 436 | 683 | 101.6| 101.6 | 1772 | 3583 | 381.9 | 22.8 | 14.0 | 1364 | 73.7 |1479.2
E" 00 | 33 | 213 | 919 | 919 | 133.6| 159.1 | 1564 | 99.7 | 542 | 289 | 64 |8052
Ep? 133 | 295 | 556 | 112.8| 112.8 | 128.0 | 1299 | 1326 | 99.7 | 593 | 314 | 18.0 | 984.1
R(P-E | 193 | 403 | 470 | 97 9.7 | 436 | 199.2| 2255| 769 | 402 | 1075 | 67.3 | 6740
RP-E» | 60 | 141 ; 127 | -1.8 | -11.2 | 492 | 2284 | 2493 | -76.9 | 453 | 105.0 | 55.7 | 585.1

Air Temp. air temperature, Precip. : precipitation, Eo :

evapotranspiration, R; runoff

1) Potential evapotranspiration by Thornthwaite method, 2) Potential evapotranspiration by Penman method
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Table 2, The amount of groundwater use in

Ponchon basin.

Groundwater use Cubic meter/ Relative rate(%)
year
Industrial use 375,350 39
Agricultural use 1350
Domestic | Drinking water 33,200 4
use Non-drinking water| 511,050 56
Total 908.950 100
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Table 3. Classification of land use in Ponchon

basin.

Land use type Areakr®) | Relative rate(%)
Industrial area 0.86 22.1
Residential area 0.44 11.3
Apartment block 0.16 4.1
Forest 1.02 26.3
Paddy field and lake 0.32 8.2
Open space 023 6.0
Field and grassland 048 123
Road 0.38 9.7
Total 3.87 100
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Fig, 6, Hexa-diagram of spring water(No. 22), lake
water(No. 32), river water(No.34) and
groundwater(others). The upper part of
hexa-diagram indicates the NO;-N

concentration.
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Table 4, Heavy metal concentration in Ponchon basin.

91

No Cu Pb Zn Al Fe Mn Ni
) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 ND 0.022 0.169 ND ND 0.001 ND
2 0.002 ND 0334 ND D 0.001 ND
3 0.003 ND 0.006 0.008 ND 0.001 0.002
4 0.003 ND 0.186 ND ND 0.001 0.008
5 ND ND 0.087 ND ND 0.001 0011
6 0.011 0.016 2766 0.002 ND 0.001 0.023
7 ND ND 0.040 0.001 ND 0.001 0.021
8 ND ND 0.566 0.002 ND 0.002 0.033
9 ND 0.086 0.103 ND ND 0.001 0.033
10 0.003 ND 5431 0.001 ND 0.012 0.035
1 ND ND 0.077 0.001 ND 0.001 0.031
12 ND ND 1.621 0.001 ND 0.002 0.027
13 ND ND 0.085 ND ND 0.002 0.029
14 0.016 ND 3587 ND ND 0.002 0.024
15 0.001 ND 0.030 0.007 ND 0.001 0.021
17 ND ND 0.107 ND ND 0.001 0.008
18 0.001 ND 0.025 ND ND 0.001 0.001
19 0.001 ND 0.107 ND ND 0.001 ND
20 ND ND 0.020 0.001 ND 0.001 ND
21 ND ND 0052 ND ND 0.001 ND
2 0.002 ND 0.007 ND 0.012 ND ND
23 0.001 ND 0.008 ND ND 0.001 ND
24 0.001 ND 0.569 0.001 ND 0.001 ND
25 0.001 0.002 0.067 ND 0011 0.001 ND
26 0.002 ND 0.046 ND ND 0.001 ND
27 0.006 ND 0.058 ND ND 0.002 ND
28 0.002 ND 0.034 ND ND 0.001 ND
29 0.002 ND 0.013 ND ND 0.001 ND
30 0.001 ND 0.013 ND 0.006 0.001 ND
31 0.001 ND 0.007 ND ND 0.001 ND
3 0.003 ND 0.006 ND 0.089 0.460 0.299
34 0.005 ND 0.005 ND ND 0.001 ND
35 0.002 ND 0.110 ND ND 0.002 ND
36 0.002 ND 0.021 0.001 ND 0.001 ND
37 0.003 ND 0310 ND ND 0.002 ND
Lees ND- ND - ND - ND - ND -
0.028 0.10 2.66 0.027 0.42
o 0- 0- 0.001 - 1589 - 0.001 - 0.001 -
& 0.163 0.006 0.193 13.438 8.687 2.886
Dao 0.001- 0.001 - 0.001 - 0.02- 0.003 -
£ 0.018 128 0.284 3.4 1.76
WQS ¥ 100]3F | 00593 10013 | 020]3} 0393} 0.30] 3} ;

ND : not determined.

Lee! : Lee et al.(1985)
SeG 7, DeG? : Inorganic contaminants in shallow and deep groundwater by Woo et al.(1998) and Lee et al.(1997).
WQS ¢ : Drinking Water Quality Standards, Korea
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Table 5, Correlation coefficient of each item(n=35, r=0.435(p<0.01), 0.337(p<0.05)).

pH EC Cr HCO; [ NO; | SO Ca* Mg Na* K'
pH -
EC 0.09 -
Cl 0.02 0.89 -

HCOy 0.56 0.56 0.06 -
NO;y -0.71 -0.03 0.04 .38 -
SO” 0.28 0.36 0.19 0.42 -0.09 -
Ca* 0.04 0.31 0.22 0.50 0.27 0.47 -
Mg* -0.10 0.23 027 045 0.30 0.44 0.56 -

Na 0.04 0.87 0.97 0.09 0.10 0.29 032 0.31 -
K- 0.15 0.68 0.67 -0.05 -0.02 0.45 0.32 0.26 0.75 -

AFE 9], 1999), T2l Zn FEEE #t] 7]
sotuzl dh(Fig. 7).

WA BAERN 1¥E BE¥E Jehd ClE B
H, B%olA dAEeR FErle HTAE wet
FAHY No. 34914 718 &2 520.46mg/LE Y
Bl 1, No. 359 28, 30 A ™olA 2z}
109. 29mg/L, 41.42mg/L, 90.30mg/Lol¥eH, =
Fol 8172 %4kl (No. 32) Al 76.32mg/Lel St
o] ZalA, AESAHHA AR Y HerE /Y8t
€ 337 No. 34 Hze F=& Jehlz,
O AE3ALY] Rl HXE A9 ClEE(No.
36, 377t 2 AoR Hol AFIJAL FHF7t A8t
9 4FE Fstn Je Az FHET(Fig
3, 42%). °18% 4L ClEss & AR s
vehle EC% NaodlM: #2e EXds vehddg
(Table 4). 3%, No. 36%73 (48.05mg/L) & 71H2
2 9Z Ae g2 ClsEE No.o 37A- A
45.25mg/L, No. 11AHAA 49.65mg/LE e
o Sdeh

NO; 9 ZAfoM®E, skeAzAlde] BgEA] &
3, ARAYG FAAG] EAE A BRONA =A
JeEtg 3 Y, FEEIE B GROAA
2.85~9.23mg/L, EAFFoA 3,10~16.04mg/L
2A FEAGEG AA7E 34 JeRd Rol EAo]
o}, 53], No. 28, 30, 35, 36, 37444 10mg/L
ol’49] NO;-N¥Zrt A& en, NO;-Ne &3t

a Cl b NO.

Fig. 7, Distribution of Cl, NOy, HCO; and Zn

concentration(mg/L) .
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7P Be uFE AAEtn glew, o#d &R
(H,CO;, HCO;, COHSY w=x 43

a3 A F9 shtolrh AskrF &
Fa3 FFLL A FULA AEFF &
gaet B¥3 Ee diFEdAY s
gah= 00 &3, a8z, disolre] eibdg
Eo g8 71913t (Mizutani and Yamamoto,
1993). webd, ¥4 FHEAGe| FA S dge] wof
3o, SPAUAGYdS At o, AR ] AF
8 e I FLFAA o =4 vehte HCO;,
F R71Eo 93 EYeFoR % nAE
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1221740l 112.0mg/LZE e

83, 1.0mg/Le o9 ZnsEe HCO;9 &
Txoe 28l AR - #8, A7 - J1", S534
ol ¥ Fut F;x|Ao RAtEo] Uehdt}, &
, 2.0mg/L& z38le= AFozE Noo 63 10,
14713elth, 1 A90e Hgdd 7198 Aer 7t
T8 g JARL A ABBA] Heje] BT 5
AT TS A57t FREA Gpornz, B 304
& wjA|skaA} g,

o o
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£
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433 27|+

A7 e deEd Adt /E5AE ¥
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