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The contamination characteristics of BTEX and TPH components in silty soils with the oil leakage event from
point source were studied. The over ratios of three soil pollution standard for TPH component were 1.5~1.7 times
higher than that of BTEX component. The mean and maximum values of BTEX and TPH components with sam-
ple points were B-zone > A-zone > C-zone, and the highest concentrations were measured at 1~2 m depth below
surface. BTEX and TPH components were increased with linear distance in zone within 120 m and 80 m from
point source. For the zone more than 120 m, BTEX and TPH concentrations were under soil pollution standard.
The cutoff values of indicator kriging using BTEX and TPH components were defined as confirmative limit, warn-
ing limit and counterplan limit. The variograms of indicator-transformed data were selected linear model. The con-
tamination ranges of BTEX and TPH components using confirmative limit and warning limit were estimated
similar, but the contamination range of those using counterplan limit was much reduced. The maximum contami-
nation probabilities were estimated by probability maps using confirmative limit, warning limit and counterplan
limit. The maximum contamination probabilities with three soil pollution standard were estimated 26%, 26% and
13% for BTEX component, and 44%, 38% and 26% for TPH component.

Key words: point source, BTEX, TPH, soil contamination characteristic, indicator kriging, contamination range,
contamination probability
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Fig. 1. The location map of soil sampling points.
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Fig. 2. Typical cross section at study area.
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Fig. 3. Groundwater level contour map and the location of
monitoring wells.
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Table 1. Analysis results of BTEX and TPH components in soil samples.

Number of limit over

Component Samplingpoints
Confirmative limit Warning limit Counterplan limit
BTEX 74 9 7 4
TPH 74 14 12 6
as0560{ * N 439560 * N
4+ 0to32 @) + 0to 800
+ @ 321080 * @ 30 to VN
439540 + 439540 +
. W 80 to 200 y W ] 2009 to 5000
o @ 200 to 10000 . B 35000 to 100000
4 +
ases201 439520{* +
D B
o4 LI
4305001 + 430500{ * ®
+ o+ ;ﬁg + o+
= 4 + = i +
£ 430480, + +g + R . N T 430480 + - W . .
; ] + + ;I oo+
F 439460 +& &, = 439460 +B N
s v DD 4 .t &D 4
+ * + + + * + +
438440 439440
+ 4 + 4
+ + J + +
4394204 . 4 439420 + 4
+ + + +
439400} 439400+ +
439380 + 439380 5]
T T T T T & T T T T T T 7 ——
185120 185140 185160 185180 185200 185220 185240 185120 185140 185160 185180 185200 185220 185240
TM_X{m) TM_X{m)
(a) BTEX (b) TPH

Fig. 4. Classed post maps of BTEX and TPH components in soils.
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Table 2. Results of general statistical analysis according to sample location.

Samplelocation ~ Component N Min. Max. Mean Skewness Kurtosis
A-zone BTEX 19 0.00 280.00 3042 297 9.00
TPH 19 0.00 5769.00 479.26 3.61 13.63
B BTEX 40 0.00 404.00 31.92 3.21 9.49
zone TPH 40 0.00 1577600  1522.89 2.76 7.74
C-zone BTEX 15 0.00 69.41 5.36 3.83 14.78
TPH 15 0.00 2157.00 158.73 3.84 14.79

Table 3. Results of general statistical analysis for BTEX and TPH components according to sample depth (mg/kg).

Component  Depth (m) N Min. Max. Mean Skewness Kurtosis
0~1 21 0.00 12.95 0.64 4.57 20.92
1~2 54 0.00 404.08 18.01 461 22.26
BTEX 2~3 42 0.00 381.79 10.06 6.47 41.87
3~4 29 0.00 149.54 9.94 3.94 16.09
4~5 9 0.00 280.46 34.90 2.99 8.94
5~6 5 0.00 37.26 9.65 1.82 3.15
0~1 21 0.00 0.00 0.00 - -
1~2 54 0.00 15776.00 883.94 4.01 17.71
TPH 2~3 42 0.00 10618.00 374.25 5.66 33.87
3~4 29 0.00 2136.00 113.72 4.65 22.90
4~5 9 0.00 5769.00 645.33 3.00 9.00
5~6 5 0.00 774.00 154.80 224 5.00
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Fig. 5. The concentration plots of BTEX component with linear distance from point source.
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Table 4. Results of variogram analysis for indicator-transformed data according to standard of pollution limits.

Nugget

Sill Effective range

. 2
Component Limit Model (o) (Co+C) (m) R RSS

confirmative linear 0.025 0.025 146.026 0.43 2.49x10™
BTEX warning linear 0.020 0.020 146.026 0.48 1.58x107*
counterplan linear 0.012 0.012 146.026 0.58 1.57x10™

confirmative linear 0.038 0.038 146.026 0.34 1.30x107°
TPH warning linear 0.033 0.033 146.026 0.41 8.32x10*
counterplan linear 0.017 0.017 146.026 0.51 4.09x10™
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