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1. A&

7 &2 AATEIY dd AAE d53e] dEHe AL AT EHEA otk &

Yol #8 8491 benzene, toluene, ethylbenzene, L8] xylene (BTEX) 3§E-L& 547 &3

T 540l UM Akt A o) F3] WE B Udelx Azg FAZ oiFHI gtk u

¥ Askr258 BTEXS e 714d 7HEZE AAT + e 713 #4o Sd="x 3
o}

Ad 10d5¢ 298 Aty e A AA AZY 87 HEo] FUHHAKT ALAHF HE
9 F7te gutyer 2 AL, ¥9v 28z 298 AY9Y HIE AT V&9 AjoE BN
th AAARE B A5 SHES T Fol7] 9% A9A HAH & Y AHs W
Holth,  AdAR HAL EYH, sty azlm AEFH  wWileq, aerobic/anaerobic
biodegradation, comatabolism, dispersion, volatilization, oxidation, reduction, and adsorption)&
¥ HNewwell et al, 1995).

o] AFMNE HFFHFLE dFANAMY AsteE AE B4 ZAdd A Nonaqueous phase
liquid(NAPL)9] $1X1¢} 9HAF mass fluxE o]&ste] BTEXS HAZ#HE A4tste] AdA7 &
F3E e,

2. &
2.1 ZAHA A AR 1A

2 379 ZAAEL FA FHEE ALHAYD AGolth(Fig. 1(A) TAd #IAFA=
AHEEAE AE FWAA 25m olFE A A 6719 AAFHA} WA glon o2 FH
7174A] wigo] wiAdEe] gtk B FHiAE BAFANA Mg Bgdoez o AR HALE MAY
Fhadd E2 FARAE f5 2898 9% trap R 77 AAH oy dAde "
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Aejoltt. EF BIYAIRA dHoE BAES} 3 ~ 1570|3 BAAHe] o 1,300m’Q A7t $4x]8}
1 den, a2 gelle BFAA AEE Wger &dte] 23 k. o7]A N11L Ao 45

€ ¢ # Siok Fig. IB): #53e
J98 &

o] X229 LH4EE fF AdRE ¢ F Joy =3 wF 3
AAEZA, A4 4cm 2 Scm FHASZ FHo) B A7) &

A= PVCHE AXA3l¥eH
2 FYS 7] Y3l 23de] AAHo| itk '

2% 3

2 THF A1)

AN

FRI!

v
s = HERH

Well casing (PVC 3}

Boftom cap

sectio sectio

(A) (B)
Fig 1. Site map of oil spill area (A) Position of monitoring well (B) Design of well

sectio

2.2 Azt 4

AHAA A A EE BTEX, methane(CHy), COz F719 %4, 201, 27148 [Fe(ll)], pH,
redox potential(Eh), DOE X &3 7 Assty AEE £43Ad F71FE £4E2 US
EPA Method 602¢) w24 Tekmer Purge-and-Trap Model LSC 20008 °¢]€89 EA3H1
Methane® CO;x HeadspacedlAd AlRE AFAS=  WHOE  Thermal Conductivity
Detecter(TCD)E &% GC(Donam, Korea)g °]-&3td EAaAth F719%a% S°l(NO;s,
NO;, SO£)E TIon Chromatography(DX-500, Dionex, USA)E& o]-&3dld B3t
Perkin-Elmer plasma I inductively coupled plasma-argon emission spectrometer(ICP-AES)<
Fe(I)E& #Ast=d Agdozyth 3% F28 Agsty  A4(DO, pH, ORP %)& YSI
Multiparameter Monitoring System(YSI 556MPS, USA)E o] &3t A3},

2.3 Mass flux calculation
mass balance® A L PEAY mass fluxd zto]E o]&3la A= F F AHY
9 AA 2 GEF9 mass fluxEe T3t e T s AArEAHT
F; = 1,000C;Aiv @)
qg7)A, Fie 99 949 AA e FGEFY mass flux(ug/day)el, Cie 9 oA LFER
F=(g/L), Ais A& (mA)elx, vE A84e £E(m/day)olth
@9 BHL FHSE massd EXE FAHse WS S ZobdA drtHog A RHe
Theissen Polygon technique2 AH&3tthBorden et al, 1995). ©] AT e A3l4 3§ H3ad
ok 30" AE AALE 7HAE F 3719 dHo] AHEHAHFig. 1).
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3. 4%
3.1 A &4
st £4 AAE W g, £E8 AR d3saE FEH AGdA olgFoz o|Fs)

I I LEE 4F PR MW1 BHOZRE olg&oz of 5~6m AL HxF
Table 1& 14709 #EAHo2RE AHE AstFy HFHA £4] dyolrt, o] Aol Cross
section 39149 BTEX%®Z7F 7F4 H& Aoz yeyt, dgutzoz wkek  Xsigeujdal g
Nonaqueous phase liquid(NAPL)9] F=7t FE43=9 1%E 235 @Fd NAPLo] &AE
7FsAe] ml§ Eh(Borden and Kao, 1992). watA o Ad FFEAo| #&9 AY(UST, F&7 2
A) ot#fel NAPLo] A& 7FsAdo]l #th ZAP|ZHEQt UST olefol $1X& W1t 67 23d 9
A%k N6, N79] BTEX F%=7} vf$ =3¢th.

Table 1. Analytical results for three cross section

Cross section Cross section Cross section -
1 2 3 - _
. . Backgrou
Upgradient Mid-plume Plume edge d
n

Benzene (ug/ ) 1,000+525° 520+202 800+199 0
Toluene (ug/2) 3,033+1481 1,900+537 3,300£560 0
Ethylb

. ylbenzene  (u&/ 133151 8025 100£33.7 0
xylene (ug/¢) 30671734 3,160£313 5000+567 0
pH 6.93+0.08 7.07+0.02 7.05£0.04 711
DO (mg/#) 0.09+0.02 0.14+0.03 0.09+0.01 0.31
Eh (mV) -95+7 ~-9745.3 -103+4.1 -110
Nitrate (mg/¢) 0.27+0.15 0.36x0.17 0.5+0.2 0
Nitrite (mg/£) 0 0.18+0.04 0.1£0.04 0
P .

[)emus iron  (ng/ 10£2.1 10915 87416 29
Sulfide (mg/2) 521+115 266.6£100 242+80 37
Sulfate ((mg/#) 1.9+05 1.36+0.36 1.75+0.4 15
CO; (mg/2) 160£15 . 144649 153+10 64.2
Methane (mg/ ¢ ) 0.370.1 2.26:0.5 2.88+0.9 3.27

? MeantSD

3.2 BTEX Mass Flux

Mass Flux A4HE 18] A 22709 A5 AFH AGMWI~NI3)L2HE X35 AEE
Ed&Hoz AHsNY. 47y @ F 2HEF Mass Flux® Z 989 mass flux §o2HN
AE ) Table 2 % BTEXY 29EZ mass fluxet Azt 2dell w3g} mass fluxe ARA
& AN dx AE AF T F 09T AR F EZE 244 ARE AFSAH.
mass flux®] Z3E ¥lg O =2 cross section 194 E 20.2%7F A=A cross section 2, 3AE
7z}t 335%, 254% FAHA o] e AL YA AA FL¥ gL vk AL Y
Ehdict,

B2
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Table 2. Calculated mass flux and percentage of mass removal

through different cross

sections
Cross section 12 2 3
Total BTEX (yg/day) 14514 14430 23332.5
Cross section 17 2’ 3’
Total BTEX (ug/day) 11580 9600 17400
(1-1')/1x100° (2-2")/2x100 (3-3")/3%100
Removal Percent(%) 20.2 33.5 25.4

? first sampling on 7.June.2004.
® after 40 days, on 22.July.2004

¢ [(Mass in cross section 1 - mass in cross section 1’)/(mass in cross section 1)]x100

Fig. 2 ¥ cross section 1~3¢ BTEX9 mass fluxg® YEI gt} x&9 Ade % & X
Holgt AR USTE HH9 AfE Yetd gt} cross section 39 N7Z]7\§-°4 mass7} 7+ ¥
% W1, W3 mass®E & ZAoZ Ueywth o Afe FHFEFY FEX%] UST, USTAA
FH7174A Fo Bldd golX, an FHUINAM FHREFC] FEHATE AL Yeidnh dEFHe
2 AAAZE LFGEAY AAC e Fad Aoty WA AAARE AN Ve 2¥9ER
8] 43} o]5 ¢ oL 2] UF 8L FMAI7) s " '
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Fig. 2. Calculated mass flux results at sampling locations along cross section 1, 2, 3
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£ ATE 2147 ZEEY AN FAEY ASF FrI)eMEAd e Q78 XL (F A
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