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Hydrogeological Characterization of Petroleum Contaminated area in Kangwon

Hyun-Mi Choi * Jin-Yong Lee*
Department of Geology, Kangwon National University

ABSTRACT

Estimations of porosity and bulk density, particle size analysis of soli samples, tracer test and slug test were performed in a
petroleum contaminated area of Kangwon for understanding characteristics of the aquifer. Porosities of the samples were
estimated 0.158~0.257, and bulk densities were estimated as 1.73~2.10 g/cm®. Majority proportion of the soil samples was
0.5~1.0 mm size. In the soil texture triangle, all samples were distributed at sand area. Uniformity coefficients were
estimated as 7.71~10.39, and thus all samples were poorly-sorted. In the tracer test, Darcy velocity was estimated to
4.8 x 107® cm/day, effective porosity was 0.175, and longitudinal dispersivity was 0.1 m. According to the slug test,
hydraulic conductivities of the test wells were estimated as 2.243 x 1072~ 1.634 x 102 cm/sec. These hydrogeologic
parameters can be used for efficient remediation design of the petroleum contaminated area.

Key words : Petroleum contaminated area, Tracer test, Particle size analysis, Slug test, Hydraulic conductivity
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Fig. 1. Locations of groundwater monitoring wells and hydraulic test sites.
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Fig. 2. Location of the tracer test sites and layouts of the test wells.
Table 1. Well completions for the tracer test
Well depth Depth to water Screen Well diameter Hydraulic
Test Well No. (GL, m) () (GL, m) (mm) gradient
TW-01 8.54 6.69 1.34~4.34/5.84~8.84 75
‘MW-01 9.66 5.86 10.38~11.38 75
" MW-02 9.12 5.83 2.85~5.85/7.35~10.35 75 0,034
MW-03 10.1 6.30 2.6~5.6/7.1~10.1 75 ’
MW-04 4o 6.70 - -
MW-05 - 6.35 - -
TW-02 9.48 643 7-9 200
#2 MW-06 9.5 6.56 7~9 100 0.002
MW-07 9.8 6.42 7~9 100
*GL: Below ground surface
*IW: Injection well
“MW: Monitoring well
9-: Not available
223, PRSI

Table 2. Conditions for the natural gradient tracer tests

Conditions Test #1 Test #2
Tracer Br™ as KBr
Mass of tracer 1,500 g of KBr
Volume if injected solution 60L
Injection concentration 16,630 mg/L
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Table 3. Estimated porosities and bulk densities for the soil samples

Soil  Diameter of pipe Height of pipe Volume of soil sample Volume of pores Weight of soil Porosity Bulk de?sity
sample (cm) (cm) (em’) (mL) (& . (g/en’)

S1 7 10 384.65 61 767.25 0.158 1.99

S2 7 9.6 369.264 95 640.67 0257 1.73

S3 7 9.6 369.264 95 695.82 0.257 1.88

S4 7 9.7 373.100 64 781.71 0.171 2.10
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Table 4. Estimations of uniformity coefficient and effective grain size

Volume (%)

4.0 2.0 1.0 08 0.28 0.125 0.063  undec

0.063
Soil size (mm)

100

80

60 1

40

Cumulative (%)

20

02 01 006 0.010.005 0.001

Soil size (mm)

5 2 1 0.5

Fig. 3. Particle size distributions of the soil samples.
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Soil sample dsp (mm) dio (mm) Uniformity coefficient (C,) Effective grain size (d., mm)
S1 0.347 0.045 7.71 0.045
S2 0.798 0.097 8.22 0.097
S3 0.617 0.064 9.64 0.064
S4 0.499 0.048 10.39 0.048
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Fig. 5. Results of the tracer test in the test site #1.
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Fig. 6. Results of the tracer test in the test site #2.

Table 5. Estimated hydrogeologic propetties from the tracer test

Darcian velocity Effective  Longitudinal dispersivity
(cm/day) porosity (m)
48 %1070 0.175 0.1
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Fig. 7. Results of the slug tests. (a): Test #1, (b): Test #2.
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Table 6. Estimated hydraulic conductivities from the slug tests

Test No. Solution Aquifer model Graph No. K (cm/sec)
1 1.04 x 1072

#1 Bouwer-Rice Unconfined 2 5.87x1073

3 2243 x 1072

1 9201 %107

#2 Bouwer-Rice Unconfined 2 . 469x107°

3 1.634 x 1072
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