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The feasibility of stimulating in situ aerobic cometabolic activity of indigenous
microorganisms was investigated in a trichloroethene(TCE)-contaminated aquifer. A series of
single—w'ell natural drift tests (SWNDT) was conducted by injecting site groundwater
amended with a bromide tracer and combinations of toluene, oxygen, nitrate, ethylene and
TCE into an existing monitoring well and by sampling the same well over time.
Transformation of ethylene, a surrogate of overall TCE transformation activity, was also
observed, and its transformation results in the production of ethylene oxide, suggesting that
some toluene-oxidizing microorganisms stimulated may express a monooxygenase enzymes.
Also in situ transformation of TCE was confirmed by dilution-adjusted data analysis
developed in this study. These results indicate that, in this environment, toluene and
oxygen additions stimulated the growth and aerobic cometabolic activity of indigenous
microorganisms expressing monooxygenase enzymes and that these are responsible for
observed toluene utilization and cometaholism of ethylene and TCE. The simple, low-cost
field test method provides an effective method for conducting rapid field assessments and
pilot testing of aerobic cometabolism of TCE, which has previously hindered application of
this technology to groundwater remediation.
key word : TCE, aerobic cometabolism, single-well natural drift test(SWNDT)
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At 3lo) & dl(perchloroethylene, PCE), E#&&&o|4dd(trichlororethylene, TCE), «{3h]d
(vinyl chloride) 53 #& 93 A9% €344 (Chlorinated Aliphatic Hydrocarbons; CAHs)<&
EHQ Ak L9EFolth. o F EYFZRALA(TCE)S Wid A& F sz 718 &
Ag e Bd 39 shtold, EgERzddile Hsd EFA A3 wAEE i aRHes
Bixe Aoz BusEYdd (Chang 5, 1995 Hopkins and McCarty, 1995; Wackett and Gibson,
1988). =3 g g zodda Bad 718 E39HA ZAaA+E Burkholderia cepacia G4°| &djAM =
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@5+ toluene orthomonooxygenase (TOM)OI™ (Arp, 1995), °l& EfZazdgd AFA=
(trichloroethylene epoxide)®& AA&tE Aoz ®Huma gth e} o] BARL 3tz oz Hob
Asle) wk77)7b 42 & olt} (van Hylckama Vlieg$®, 1996). wehr] EgZzz gl o ZAc
A4 ARZREH B4ste AL B7Medith EEE2AEdE sl EFd 2—monooxygenase
T 22 dAYUELR JqEdls Fallsty AtgddAE AP Yeager 5, 1999). itz EA L
gFzzdddl o ZAs B A" FFERZ XA F 23U o v E Z: Sil"/HKlm 5
2004). '

B AFe EAL Single-Well Natural Drift Test(SWNDT)E o] &3 Eg|Ezgdddog o
¥ st AESRH B9 B3I HrPY g Qv 8% SWNDT 432 vAE 7133 33
2] AA AFEE Hrre7] 998 Push-pull Transport Test (PPTT), E mAdEo] 43 F4E
g $7H77171 9% Drift Biostimulation Testv(DBT), EgZazogdda G418 nAE vgo]
AEE 7148 2837 9% Drift Surrogate Activity Test (DSAT) 2.2 A=)

228

2 97 PCEE AE5A ¥3, EgEzgd9idle] 0.93~1.20 mg/Li Ldd g
20t 1000 L ol 8% AstrE ¢ F, ¢ A&7teg AstgE £715t &4
30~35 mg/L7F HA st SWNDT 498 4& -I—Hl*}%l‘:} E3 FH21 KBr3t v
NaNQO; 43 FE A8 9 sz, 250 Tl EFA3 o] &3d 4¥ LY
th @AM AP 8 FAFY, FFEY R 7]%1%—4 FUEEE Table 13 .

Table 1. Injected and extracted volume, and concentrations of injected solutes

. Extracted DO NOs Br
Injected vol. Toluene Ethylen
Test L vol. (me/L) e (me/L) (mg/L (mg (mg/L
L) £ £ ) N/L) )

PPT
T 280 570 44 054 31 12 77
DBT 4830 34 7.8 0 37 13 85
DSA
T 890 36 82 6.1 37 7.4 98

Fig. 1& PPTT %45 Al & 714E¢ #F SZ(Normalized Concentfation CHE L}E}lﬂ A
oy, o] APANZ BFo|o] FHAZ FFT AYoAE AMEE 4 9o, DBT o|ddE E74,
e, &AL ARSI FAEA] gk AE AT

PPTT ¥, 3% DBToAME d2dg ALe ZE 7o &34
A Aatg 3E A FUEE STl Fig. 204, 498H 9]

T 8438 ZAaFHY AEHA stk A vAE i HF AEY o sEAd vEE F

A3 Z718leh EFA §E34LE FE 24 £EUF HEolR FE #Ha 3
A T} FUrE 7;ﬂl. EF4d A3} o Eo] Ao SAHAGE SAH
opx)gt A9l DSAT $A DBTS sduiez 5 £ 248 749 2ol d& DSAT 4¥
o) EgjZazdgd nAEe FA71AQ dEdoe] HtE Aotk DSAT E¢t dgde] ¥

1o,
oy
*F
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FAO] FAEER sl d AVt A HAT (Fig. 3). 2Ex o] &d 238 & g+ 58
ZhEsel o@ Astdgdl Tx AT dejylt) o] 23R Y dFEd 43¢ R A3

% monooxygenaseE AL FY Eavt EYFEREI B B ¢ F
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Fig. 1. Normalized concentrations (C*) of the solutes during the extraction phase of PPTT
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Fig. 2. Concentrations of toluene, DO, carbon dioxide, nitrate, and bromide during the DBT
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Fig. 3. Concentrations of toluene, ethylene, and ethylene oxide during the DSAT

E dA7s d% #&23 AAdEF A8 (single~well natural drift test, SWNDT)E ol &38td &
of o3t ETEEZddd 29 X AMESEH EY BgA HuF HEE A4 s
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% A% 23 % EF vQE APNA(E

EZ22ddde B8 g F/ & ¢ AT E dToA EdER ioﬂaém oA E w3l 9%

THETE FF 47] f3td EEEREUT I8 FRIZ FASI, 2VBMARI U

F3712 (surrogate) A A& tFFore EFR2qEd o|F&Er} vJAE B3 A 53

A9l o]F Hxof Hu X s d4E o8 A Y Wy Eﬂaiid]%%_ —rsﬂe -“—2} &t
Z9AQ Wolgt datgln) wielr SWNDTE

2 g4 Hok ygeR golata AAH HHolEt Algd Eﬂai@ﬂ@@ L4 ffi%?%

AAIE 98t SWNDTE 58 EF9, EEZ29Ed FAVE, EF=2dEd, §&

AL EZo] dig Fe A7t olFojAel dvtn AlsHT)
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