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Abstract : This research was investigated to examine the status of groundwater contamination in Chung-Nam area over
2 years from 1996 May to 1998 May. The results show that the overall detection rates of VOCs (volatile organic com-
pounds) by region were as followed: industrial region > agricultural & industrial complex region > gas station
region > around industrial region > downtown region, and excess rates of those were as followed: industrial region > gas
station region > agricultural & industrial region > around industrial region >downtown region. Benzene and TCE of
VOCs examined in Chon-An industrial region exceeded drinking water standard. At the agricultural & industrial com-
plex region, the observed mean concentration of TCE was 3.107 mg/L. and TCE was also detected at 48.152 mg/L
which is 100 times higher than drinking water standard, and other VOCs were also observed at higher concentrations
as well. Based on our studies, It is concluded that appropriate remedial action should be performed to protect further
groundwater contamination and to restore groundwater quality in Chung-Nam area.
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Table 1. VOCs standard in drinking water (Unit : mg/L)
Nation

= WHO "s  dE® EF

Al 10 18 20 10 6
‘Chlorinated Alkanes)

Item

1. Carbon tetrachloride 0.002 0.002 0.005 0.002 0.003
2. Dichloromethane 0.02 0.02 0.005 0.02 -
3. 1,2-Dichloroethane - 0.03 0.005 0.004 0.01
4. 1,1,1-Trichloroethane 01 2 0.2 0.3 -
3. 1,1,2-Trichloroethane — - 01 - -
Chlorinated Ethenes)
5. Vinyl chloride -~ 0.005 0.002 - -
7. 1,1-Dichloroethene 0.03 003 0.007 0.02 0.0003
3. 1,2-Dichloroethene - 005 0.07 0.04 -
Y. Trichloroethene 0.03 0.07 0.005 0.03 0.03
10. Tetra dichloroethene 001 004 0005 0.01 -
{Aromatic Hydrocarbons)

1. Benzene 0.01 001 0.005 0.01 001

2. Toluene 07 07 1 - -
" 3. Xylenes 05 05 10 - -
"4, Ethylbenzene 03 03 0.7 - -
15. Styrene - 002 01 - -
16. Benzo[a]pyrene - - - - 0.00001
(Chlorinated Benzene)

17. Monochlorabenzene - 03 0.1 - -
18. 1,2-Dichlorobenzene - 1 0.6(ortho) - -
19. 1,4-Dichlorobenzene - 03 - - -
20. Trichlorobenzenes(total) - 0.02 0.07(1,24) - —
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Table 4. Detection and excess rate of VOCs in sampled groundwater by

region.
Classification No. of No. of
Region No. of Well detection (%) excess (%)
Baikseog 21 16 (76.2) 14 (66.7)
Industrial region Dujeong 38 22(57.9) 16 (42.1)
Total 59 38 (64.4) 30 (50.8)
Around industrial region 31 8(25.8) 4(12.9)
Downtown region 60 7117 2(3.3)
Agricultural &.industrial 65 28 (43.1) 11(169)
complex region
Gas station region 383 144 (37.6) 65 (17.0)
Sum 598 225 (37.6) 112 (18.7)
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#EE7t 0.059 mg/LE 66.7%2] HEEH 19.0%2] &85 F
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Table 2. The average concentration and range of detected VOCs by investigated region (Unit : mg/L)

2 AJMFAAG Ay FFEA Aske 4 A3 SR A3 EAA A A st
TH ek EE EE we B ED) R T A 89
Benzene (0.01) 0.118 0.014-0.339 0.014 0.014 0.012 0.0010-0.1304 0.033 0.013-0.070 0.042 0.007-0.067
Toluene (0.7) ND ND 0.028 0.001-0.077 ND ND ND ND ND ND
Xylene (0.5) ND ND 0.005 0.001-0.015 0.0205 0.0006-0.1710 ND ND ND ND
Ethylben-zene (0.3) ND ND ND ND ND ND ND ND ND ND
PCE (0.01) ND ND 0.020 0.002-0.030 ND ND ND ND 0.008 ND-0.008
TCE (0.03) 0.130 0.002-1.675 3.107 0.007-48.152 ND ND 0.005 0.004-0.006 0.024 0.016-0.028
1,1,1-TCA (0.1) 0.045 0.002-0.343 0.371 0.001-1.169 ND ND 0.005 0.002-0.008 ND ND
1,2-Dichloroethane (0.03) ND ND 0.036 0.001-0.256 ND ND ND ND ND ND
Dichlorome-thane (0.02) ND ND 0.037 0.0030-0.105 0.0747 0.004-1.5520 ND ND ND ND
CCl, (0.002) ND ND ND ND ND ND ND ND ND ND
Sample No. (598) 59 65 383 31 60
Table 3. The concentration of detected VOCs in industrial, around industrial and downtown region (unit : mg/L)
Region Benzene PCE TCE 1,1,1-TCA 1,2-DCE CCl, Remarks
Industrial Baikseog 0.157 (ND-0.339) ND 0.059 (ND-0.510) 0.003 (0.002-0.343) ND 0.004 (ND-0.004) Sample: 16
region Dujeong  0.080 (ND-0.161) 0.002 (ND-0.002) 0.191 (ND-0.737) 0.014 (0.002-0.039) 0.028 (ND-0.028) ND 22
Around Industrial region 0.033 (ND-0.070) ND 0.005 (ND-0.006) 0.005 (ND-0.008) 0.037 (ND-0.037) ND 8
Downtown 0.042 ND-0.067) 0.008 (ND-0.008) 0.024 (ND-0.067) ND ND ND 7
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Figure 1. VOCs detection percentage by region.
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Table 5. VOCs detection and excess rate for the groundwater in gas station by region (Unit : No., %)

VOCs DCM Benzene Toluene . Xylene
Region
No. D E D E D E D E D E
Chonan 22 8(36.4) 4(18.2) 364 18.2 18.2 - - - 4.5 -
Kongju 44 29(65.9) 8(18.2) 38.6 4.5 27.3 13.6 13.6 - 273 -
Poryong 17 13(76.5) 1(5.9) 529 - 353 59 - - 235 -
Nonsan 43 14(32.6) 7(16.3) 163 11.6 279 7.0 23 - 23 -
Sosan 36 15(41.7) 6(16.7) 38.9 8.3 16.7 11.1 8.3 - 389 -
Asan 26 8(30.8) 8(30.8) 30.8 231 19.2 3.8 - - - -
Yongi 32 11(34.4) 6(18.8) 21.9 12.5 9.4 31 3.1 - 12.5 -
Kumsan 14 6(42.9) 2(14.3) 429 14.3 35.7 - - - 28.6 -
Hongsong 28 8(28.6) 5(17.9) 28.6 14.3 3.6 3.6 10.7 - 179 -
Chonyang 20 7(35.0) 2(10.0) 30.0 10.0 25.0 - - - 10.0 -
Yesan 22 8(36.4) 4(18.2) 273 9.1 38 13.6 45 - 31.8 -
Tangjin 50 12(24.0) 11(22.0) 11.1 - - - - - 11.1 -
Sochon 11 3(27.3) 19.1) 18.2 9.1 - - - - 273 -
Puyo 18 2(11.1) - 24.0 120 100 2.0 - - 4.0 -
Total 383 144(37.6)  65(17.0) 29.2 11.7 18.5 55 39 - 15.9 -
*D : detection rate, E : excess rate
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Figure 2. The VOCs distribution of groundwater in gas station by region.
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A3, TCE?) 7% BF 3.1 mgLE =) 284 FA7&E
2l 0.03 mg/eoll 10098l, 23 == EPA 71$%] 0.005 mg/
LolE 6009 ©)4 ¥& F=gtt. 28y 489 Y -
= 48. 152 mg/Lolyt HATd. 23 benzene, PCE, 1,1,1-
TCA, 1,2-dichloroethane, dichloromethane $9°| 285 27|
T8 238l Ao AU waaA MY HEE VOCs
H]&-& TCE 38.5%, 1,2-DCE 26.8%, 1,1,1-TCA 11.5% 4=°]
At

4, FRa Adp 2983 AAFTUA
Ak L@@l v = -2 FE
2]u} dichloromethane?l 7-¢- & F& 0.0747 mgLE =]
S84 FE/NEL M 2B LYEE BT Y. F
FazHgA] AEH VOCs ¥l-&E dichloromethane 42.8%,
benzene 27.0%, xylene 23.3% <=°]1t}.

5. 3HE AQHEA - ) FHa2 T A 2dE8FgE
S EH HokS ¥IS 147 A] - & REX YA benzene,
xylene, dichloromethane $°] FA&H 2™, 53] dichlorome-
thane?l 7% ZQF &4t FitlAE HA 1.55 me/l, 1.32
mg/L, 1.02 mg/lLZ A&EH= 5 W F&F TFE7IEL 0.02
mg/Lét vIngw] 7EAE 433 2t LEEE HAF
T Atk B8, FFME VOCs AEE°] 76.5%, 65.9%%. )
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