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Subsurface remediation using soil venting and groundwater extraction

SR TR RS AR Rt
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ABSTRACT: The remediation technologies of soil venting and groundwater extraction were applied to repair the volcano
ash contaminated with trichloroethylene. At first taking account of the areal distribution of vaporized trichloroethylene
obtained in surface soil gas of a firm, fourteen borings were achieved, and revealed that the maximum concentration in soil
reached 138 mg/kg at the depth of 46m, and the groundwater concentration of 294 mg/1 at the same location. In particular
the highly residual part of trichloroethylene is standing over both in vadose and groundwater zones, hence the soil venting
was employed for the vadose zone remediation with pumping the groundwater up. The remediation operation resulted in
removing the trichloroethylene amounts of 472 kg by soil venting and 1764 kg by groundwater extraction during the period
of 27700 hours (1154 days). In addition it appears that at the initial stage of the remediation, the soil venting is much
prominent in the removal rate of trichloroethylene at one order as high as the groundwater extraction, however, the
remediation progression is going to reverse the removal rates of both technologies. This is because the existing form of
trichloroethylene has changed with the time passage of the remediation. It is of great importance to keep the flexible
operation in changing the remediation technologies, corresponding to the transformation of the contaminant existing form
in subsurface environment.

KEYWORDS: soil and groundwater pollution, trichloroethylene, remediation technology, soil venting, groundwater

extraction, cost efficiency
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triangles for the dual extraction wells. The lines in the figure denote the altitude of the groundwater table

from sea level.



ALTNDZENRGHD, FIZEEBIND

DI, TEHFLOHRY THY . 10mg/ K3 K1K-4
O ERIER IR, SomAERY 7 Ask R oo
BxF L ARE LT ORB I 40mER srounasaracs ||| %] 1

ECRE>T 5, 100mgkgdFRER | o
T, FO®EIZ10mE & 5% 25, (ma/ 3>
o3 ryroaxcF L3 ET R -  vorcano ach “?:SW‘E'ZO
mmﬁm RIEB B, A S S

TIZBTRBLTOAEFRE D =%
6“0
40+

2.3 HEHOWELRE S e

HTEDOPELFRMELRETDIZ a0
1. TBYE OFAERBIC - 78 7
WEBRETINENRD D, FhRINHT
AREAIZ DN TiE, #TFAKRDBAL LT RS
WEDRERSZ2VORBRTHY ., 2o 10
FRBHCHH T ARBAREERT S Z &I
Iotn, FEARMHROBLCOVTE, & O
e Txig e LGB, #iT40~
50m & o 7= TERG O 18 T R 1T Fig. 3 Soil concentration of trichloroethylene in case of relatively
ERTD b, B L oMmEI BRI deep soil/groundwater pollution incident
L, BT RUSIETEZRAT L &
otz

TN AR LD EE R, HEEE T OPE CIRERESNII R0, BB FH OISR
WEZHATT 2L b T, 191F12ANLRELAIZHT TRSIHK- 1 E K288 Lz, BoicER Lz
WAIHK-1E, REafnt R 7 — e —FR, MITKFRA—D v s HFR T L, Z2C¢,
T FREEEER LK LIRS L THBIIKRE HTHIALTAEN,. A—b v a v HRITEFET
SETHIALT AHFRRENR CTh D, K-IOFFARIZTI0cmE L, #HTFKEIZIGL-2miZh2 2 %% 2. &
7 U —3GL-31Im~-59.5miCiR T /o, HITAKE FIZH RS Y —28lonDid, HEFTALHTAL IADHE
FOLRBICHRERND L ORI LIDTH D, 2R U —|ZIZBLEI8% DAFHEEVA T v F 5
ALTWD, K2iLH2WTE, 2RIChES> T~y v a v HRTREIL T, BALRS%DRY v b2 2
U % GL-31m~GL-59.5mD XK EIIR T 77, K2OHFHLAIT20emTH Y . K-1 D2EE LT 5,

TR HOWRSIIHITMA T, 199288A 0T SIN2ROEFIHKILKA%/S—N v > a LR CHAI L, 4
KWW%#®@%&§@@2¢@AWF%LTEU\#ﬁ%ﬁiﬁ@ﬁ&%ﬁ@f§1’i&b(wé +
Hepere LB OMBRERIIR 3IZR S X 91, K EK2ARIFEVERIET AR . K3 RO ik
fl, K-4X THRACEEI SN TS

wa#m%i%wX%%mbt&%\i%ﬁxwﬁﬁﬁﬂﬁﬁﬁﬁmmﬁﬁwﬁikﬁéo%:f%m#
K2mB0.65ETLENRAEZRE Lic b EDO LB AEDE T 2B-14 L K3 THBE L, fERIIK215
2.8mDALE L 3 BB-14TH0.1TEE. 6.8miZ # AK-3Ti30.027KE D T 7 A £ O T AR S 4. Johnson b
(1990)7) DHKIZIED &, FBAR &Lf%n%nMWmlomﬁ%6ﬂé W5 HK-20 8 DOFEREAE - T
WTH 2R CEB SN EERERIITIEAE L TR Y, ERISHI O T AR D BRI 10m & HEE

Flow direction

N

b




Table 1 Dimension and drilling method for dual extraction wells of K-1 to K-4

K-1 K-2 K-3 & K-4
Depth (m) 59.5 59.5 60
Diameter (cm) 10 20 20
Screen depth from surface (m) -31~-59.5 -31~-59.5 -32.5~-60
Open space rate (%) 18 5 18
Screen shape V slot Slit V slot
Drilling method Air hammer & Percussion Percussion

percussion
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Fig. 5 Time-varied change of trichloroethylene concentration in

extracted groundwater for K-1 and K-4 wells
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