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ABSTRACT

This study was performed to evaluate the applicability of pump and treat technology as well as to identify the changes of
groundwater level by continuous pumping at the petroleum contaminated site. A total of 9 monitoring wells were installed
at the site and the contaminant concentrations, TPH, benzene, toluene, ethylbenzene and xylene, of groundwater were
measured. With the results of the groundwater monitoring, a total of 9 wells were set up for pumping contaminated
groundwater in 3 locations. The waste water treatment facility with a capacity of 10 m3/hr was installed in the site and
operated for about 1 year. The concentrations of the contaminated groundwater from the 3 pumping wells were exceeded
groundwater regulation for benzene and TPH. However, the effluent concentration of benzene and TPH was under the
regulation showing the maximum level of 0.011 mg/L and 1.2 mg/L during the operation periods. Groundwater levels
were decreased by continuous pumping and those were not recovered during the operation period. Groundwater levels of
PW-1,2, PW-3,4,5,6 and PW-7,8,9 were decreased about 5 m, 0.7 m, 2 m, respectively. The hydraulic conductivity (K) of
the region of PW-1,2, PW-3,4,5,6 and PW-7,8,9 was estimated to be 6.143 x 107> cm/sec, 2.675 x 10~ cm/sec, 1.198 x
10~ cm/sec. Groundwater level was seemed to be affected not by hydraulic conductivity but by morphological effect.
These results show that the pump and treat technology has high applicability for the restoration of petroleum contaminated
groundwater but needs continuous monitoring to prevent rapid groundwater drawdown.
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releasing compound), RFS-H AR (PRB : permeable reactive
barriers), A}$1 47 (natural attenuation), air stripping
5ol or, AdAE] 7lsde Y52 (pump and
treat) B AJEHHS7|H (bioreactor) 5-°] ATHHan, 2000;
Brusseau et al., 2011).
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Fig. 1. Contaminant status and the location of monitoring wells
and pumping wells.
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Fig. 2. Flow diagram of groundwater treatment facility.
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Table 1. The results of analysis for TPH, Benzene, Toluene, Ethyl benzene, Xylene of shallow groundwater (unit : mg/L)

Monitoring Well TPH (1.5) Benzene (0.01) Toluene (0.7) Ethyl benzene(0.3) Xylene (0.5)
MW 1 0.3 N.D. N.D. N.D. N.D.
MW 2 0.6 0.388 N.D. 0.003 0.007
MW 3 0.3 N.D. N.D. N.D. N.D.
MW 4 435 0.099 N.D. 0.056 0.135
MW 5 0.5 N.D. N.D. N.D. 0.002
MW 6 2.6 0.394 2.143 0.230 2.164
MW 7 0.4 0.002 0.004 0.002 0.009
MW 8 0.3 N.D. N.D. N.D. 0.007
MW 9 0.3 N.D. N.D. N.D. 0.006
MW 10 0.4 N.D. N.D. N.D. 0.002
N.D. : Not Detected
() : the regulation of groundwater
@ Pumping well No. 1
= WlAle] #31 0.040 mg/L, TPH/} H3L 62 mg/LE Z 0.06 - ? 0 Pumping well No. 3
AFEIRIEE PW 3 ] 7% wiAlo] Hal 0.062 mg/ " —a Effuent
L, TPH7} H3L 5.6 mgLE ZAFEITE PW 9 Y53 000 o,

wldlo] 231 0.023 mg/L, TPHZ} il 3.9 mgLZ A}
HAS 54 PWI, 3, 99 Agg= WAzt TPH &5
o] Agl S TEs A7 2o, EF4l,
olguldl, F4e A= vt JiFoE =4 ¥A
U 2715 Hdrh

FAHFAE AR WFTE A A9 A Ha
0.011 mg/L, TPHE Hil 12 mgLE A3l F271500
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I HTe] FERA A% F TPH 2 WAe] 5% ¥

3EAS Fig. 39 VERAICH
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Fig. 3. Benzene and TPH analysis results of groundwater from
pumping well 1,3,9 and effluent.
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Table 2. The results of analysis of slug test
Depth to water Well Depth Initial displacement Hydraulic conductivity

Monitoring Well

(m) (m) (m) (K, cm/sec)

MW-1 2.75 7.00 0.360 1.364 x 1073

MW-2 0.76 8.00 0.068 6.143 x 1073

MW-3 4.82 9.00 0.306 1.375x 107

MW-4 2.23 6.00 0.083 2.675 %107

MW-5 0.66 9.00 0.435 1.465 % 107

MW-6 3.39 6.00 0.048 2370 x 107

MW-7 0.94 6.00 0.448 7.609 x 1073

MW-8 1.86 9.00 0.132 1.198 x 107*

MW-9 1.62 6.00 0.202 2484 x 107

MW-10 1.27 6.00 0.472 5.184 x 107
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Fig. 4. The changes of groundwater level of each pumping well.
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