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Soil contamination with petroleum oil around a military army was investigated. It

HO

showed that soils of a riverside highland, an entrance of the military army, and nearby roads
were contaminated with total petroleum hydrocarboris (TPH) released from the military army to
the depth of approximately 2 m. The measured concentrations were as high as 15,277 mg/kg. A
wide range of soil in the riverside highland was contaminated by the movement of oil to the
surface soil, which occurred with the vertical movement of groundwater table caused by the
change of river water level and groundwater level. Spilled petroleum oil components were

released into Wonju Stream by the increase of hydraulic conductivity and the groundwater flow.

key words: soil contamination, petroleum, TPH, groundwater.
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A BAe d"& Agds u$ g2t 711147} AZAHe  AslsolA benzene,
trichloroethylene(TCE) ¥ perchloroethylene(PCE) 5-°] &% 1, 2 s 715w/ A% 24
33 o] 221 289 ZHsAdol Eol, €FA, '3_‘ o 2 AIIGA] Zhel ‘-3— TS ¥ofua U=
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&8 7189 A Asre 24E /s S AGEr] Astd FHRU L EFLE NGl A
# 7 (monitoring well) 470§ MR &4t 2283 FH A 38 lkm W) 7| &9 ddE X3¢ B4
1A 5 F 1571 X85 #AHA sl 438l 2H F£AFAE AAs49 Y. Volatile organic
compounds(VOCs)= H=EF3 A A g Hol we} purge & trap 2 X (Tekmar, LSC3000)7} #2H
GC/MSD(Finnigan Mat, Magnum)& 2243t % tH(Table 1).

Table 1. Analysis of groundwater samples for VOCs

VOCs Method
BTEX (benzene, toluene, ethylbenzene, xylenes),
TCE, PCE, carbon tetrachloride, 1,1-dichloroethene, Korea Drinking Water
dichloromethane, 1,2-dibromo-3-chloropropane, Analytical Method

1,1,1-trichloroethane

21 EYgLod9x: A

EGANFEE ANFAH](geoprobe)E o] &8 EFHH 45 3 ~ 5 m 74X 273 F AF A
7180l Ed 4FA stdRA, 22 € TR T FHLFel JdAHE R T F 2670 AR
A 81718 EYANEE AFHIAI(Table 2). ELANEE FHRLIES 937 981 BTEXS
TPH(total petroleum hydrocarbon)& E Y3 ZA W] w2} purge & trap FX7F F&4
GC/MSD$} GC/FID(Varian, GC-3800)2 #4 3l t}.

Table 2. Number of soil -samples collected at each location

- - Number of
Soil sampling samples Remark
Total number of soil sampling sites 26 (81) ( ): Total
Riverside highland ’ .9 (3D in Wonju Stream
Road 6 (20)
. . The other side of Sasa
Usan industrial complex of 11 (30) Stream

3.25% 4 n%

3.1. Asts A 47

THA AFAGY 6/ BHH EY LEAFLEZRE ¢ lkm A& oA U= ¥ Ass+ B
Aol A benzene, carbon tetrachloride, TCE, PCE S°] A& 5 % tH(Fig. 1). &3 A A3 SF Al 50
A TCES carbon tetrachloride X7} A &F+A7)&e 23389 HTCE, BDL~0.355 mg/L;
PCE, BDL~0.48 mg/L; carbon tetrachloride®} benzene, BDL~0.083 mg/L).

THO Q29 4R Ry FAFY FFH 71294 benzene, toluene 0] AEHJ oW, TCE,
PCE 52 HEIA &dvt. =& TCE, PCEZF A& € Aste BAAAME oliyg §3x7t 52
benzene °] AEHA ¥t ol 2 FHdY FFHL EAS s & W, o]A G A3F &F

5
S RE FEo d% 290z Byl oFYIY,

32 EGOUE A AT |
EYSAR F TPHE AA A AA 814 AR F 170 AE0OAN AH)ANA HAE= A (Fig. 2)
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E ZGsand)2 FAH 93, FAAEES O G vl& AN A5 5E9

Aol #7728 Ao Badn® ®d o 29 o) 71Ew(oil slick)7t A
1

BAE-A wig) W& FRY EYT FHHY T2 FAA FZ EYAANE TPH =71 17.7~
10887 mg/kg® HEE RAL= ujFo] Hol §{I T2 E T st FRIA FHASHA
29 Aoz wudch BTEX ¥5& TPHYE 238 BDL~704 mg/kgE 22 £¥2 Barh
o)RAL FEUAAN FEE 718 BHGEI% ©), 8, ISR T2 BTEXY o] o,
o] dojd A oHe EY FolM FE == PRHHUY] WEQ Rz FESd

EGodr XA AY6 ©E EYoY UL FHUXGE AT dFH FARR Y T2R Y
o2 7kZ} 4200 m*st 12,600 m*Z FH AT

]

Fig. 1. Distribution of organic Fig. 2. A contour 'diagram of soil

contaminants in groundwater. TPH contamination.
4. A&

2 QTR G Zo] el A A Fe e EFFL sdHF Asty Tol hE 23 2 F
A7l g = £33 5759 2 LNAPLs(light-non-aqueous phase liquids)E T4 4 ¥l
uet AFEFAA L olF EAo] tdaY, X3 FtlA L FGEAY Fibg 2387 A A
Fo X ¢ 589 Ui A o)yt Badit. A EG L Ao g LF9E RAE R
EE 590N E £EE B 298D 5% L EA9 9 AFA, 23R EX & 333 19
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