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A Field Study of Surfactant Enhanced In-Situ Remediation
using Injection Wells and Recovery Trench at a Jet Oil Contaminated Site
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ABSTRACT

This study reports a surfactant-enhanced in-situ remediation treatment at a test site which is located in a hilly terrain. The
leakage oils from a storage tank situated on the top of the hill contaminated soils and groundwater in the lower elevation.
Sixteen vertical injection wells (11 m deep) were installed at the top of the hill to introduce 0.1-0.5 vol.% of non-ionic
Tween-80 surfactant. The contaminated area that required remediation treatment was about 1,650 m?. Two cycles of
injecting surfactant solution followed by water were repeated over approximately 7.5 months: first cycle with 0.5 month of
surfactant injection followed by 3 months of water injection, and second cycle with 1 month of surfactant followed by 3
months of water injection. The seasonal fluctuation in groundwater table was also considered in the selection of periods
for surfactant and water injection. The results showed that the initial Total Petroleum Hydrocarbon (TPH) concentration of
1,041 mg/kg (maximum 3,605 mg/kg) was reduced significantly down to 76.6 mg/kg in average. After 2nd surfactant
injection process finished, average TPH concentration of soils was reduced to 7.5% compared to initial concentration.
Also, average BTEX concentration of soils was reduced to 10.8%. This resultes show that the surfactant enhanced in-situ
remediation processes can be applicable to LNAPL contaminated site in field scale.

Key words : Soil flushing, LNAPL, TPH, In-situ, Surfactant, Tween-80
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IS o83l 327, 614 (Fig. 1)°] X155 A58
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Table 1. Calculated volume of contaminated soil with depth (m?)

Depth TPH BTEX Overlay Depth TPH BTEX Overlay
0~1m - - - 7~8 m - 477 477
1~2m - - - 89 m 264 277 372
2~3m - 120 120 9~10 m - - -
3~4m - - - 10~11m 266 294 513
4~5m - 181 181 11~12m 383 245 601
5~6m - - - 12~13m - 71 71
6~7m - 374 374 13~14m - 116 116
Sum 913 2,155 2,825

* 23 : giso]2FA}, 2008b
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ABIYAZL FAS 51 % GG 58 s &
QuAo) ERES HASITkFie. 3)
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3 S 125 Al e E3MEV ¥ AR FA} 10° AF HE3ya 2ol 45m, F 0.5m, Z°] 3me] 3

Ao}t F3E g TFAJAE A= (12~16)/30 FEINAE X3 tk(Fig. 2, Fig. 3). B 98

em®A] Peck and Water(1974)7} AQFsl 4 1—411:1:‘— g ARSZA IS 297 AFRTENel HAXIsk
7 AEE YERdth F3E s -535} e o AHSEA FA F AAHR1 sF5l ofs) AHEAIA
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B, F3191% olske ddses & E%‘:}(ﬁﬂ%%ﬂ% A 90l W A315e] TPH ¥ WslE 13}
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Fig. 2. View of contaminated site (a) & trench (b).
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Fig. 3. Installation of injection, horizontal well and trench profile (A-B line in Fig. 1).
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Fig. 4. Installation of injection and monitoring well (dashed box in Fig. 1).
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Fig. 5. surfactant storage tank & stirring system (a) and injection distributor (b).

Table 2. Summary of soil flushing process

Surfactant injection Water injection

Concentration of surfactant

Injection rate Used surfactant

Flushing process (days) (days) % VIV) (m%/day) volume (L)
Ist injection period 17 (no data) 54 (36) 0.1 23.6 No data
2nd injection period 23 (17) 93 (64) 0.5 25.5~26.1 2,375
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Fig. 6. Changes of TPH concentration in soil as a result of 1st surfactant injection.
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Fig. 7. Change of TPH concentration in groundwater during 2nd surfactant injection.
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Table 3. Change of TPH & BTEX concentration according to remediation process between of 8.0~14.0 m below surface

Flushing process

Average TPH concentration (mg/kg) Average BTEX concentration (mg/kg) No. of measured point

Before remediation action 1,041.1
After Ist surfactant injection 2,759.5
After 1st water injection 672.8
After 2nd surfactant injection 1,001.7
After 2nd water injection 76.6

58.6 17
69.4 10
11.7 20
123.3 25
6.3 19

o

After remediatio|
2009. 10

241,768.00 24178140 24179480 24180820 241,821 60 218500 24176800

241,781.40 24179480 24180820 241,821 60 24183500

Fig. 8. Distribution of TPH concentration in soil after remediation action.
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