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Contaminant Fate and Transport Modeling for Risk Assessment

Meejeong Kim * Jae-Woo Park*
Environmental System Laboratory, Dept. of Civil Engineering, Hanyang University

ABSTRACT

This study reviewed the overall process of application of contaminant fate and transport model as part of risk assessment.
Site characterization and establishment of a conceptual model prior to establishing or selecting a appropriate model were
described. Types of models, model selection guidance, and generic site conditions for model application were presented,
the process of model calibration, validation, and sensitivity analysis were reviewed. Objectives of modeling should be
defined before model selection, and the complexity of selected models should balance the quantity and quality of available
input data with the desired model output. If model output is highly sensitive to an assumed or default value of input
parameter, or fate and transport models cannot be adequately calibrated or validated, consideration should be given to
other options such as using measured data or using another model.
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Fig. 1. The role of fate and transport in risk assessment of
contaminated sites (Ferguson et al., 1998).

S(fate and transportys ROJsh= RS AH3] A8t
o =2A oM LHEE FTEE Aol gt o
Aol AF % olFol #IHE Fle ATl wEhA
FEHo] EY, Ak, 3715 Tk olssh= e
EEEEE A wdlg o]gsie] oS53t Yl
- Zhekt Rl e e B3R AR ol
), gk os HayA]l HEAT 0l e 9=
4 Fxo JFA)E sk ek wdls ol8sial 3
L3k A9 o B2 Ao ARke a7k BReh Y

i

M N fo o2
r
\q

rlo

eI TR © QYA 48] AlZHo
A W B2 A% B olEel tid A7 gk, AV,
Sv} e 58AE 999 AHel wE
= A2E JEdn olsshs e 2¥e Fu g
(Fig. 1). QB2 B, A3k, AHS, 2o o3
F5 9 F%, A 5o Ang Eajd o5, oF

Foll BB 8HA = BEA Wsks AXH S0

5
4284 So] ddl, Tdols wule olgd RE @

& Aolxe s gt o] Tag FEeRA

FYE= LAEZ] AF(subsurface) Hs Ede] o]

A, 2l sprd, SX\ed, g2 55 WS o
o= YT bz 4 vk RS drHoli B
2% (screening level) 522] Bdols HAJo)] ARREH,
B4 AR e B FAA A9 A EY
o] B g7 e 21w siMelENE s v
& AAE D& 5 fAY AXEIE BrFse Al A
SEh 3, 9 S o] 9l Adgks 9
Y2 (deterministic) 2}, Q@I AIGS SEE

2 Fu 9= BEF(stochastic) ZHZ = = Uk

i

2.1, M T} Sx| @

2.1.1. 314 2

o] siarde ofe] 7z osle] AAEAY
S Oeslel Aog, dnkd oz e 1xkd Zdo]
tHE 92 Domenico and Robbins(1985)). ©]21gt 314
wele walaey 9l ARgo] Al&siohs Aol qlout, &
MAudo] ZRAOE JAE Usst B4 wjio)] 2|51
5 9, A e sk i 54, BT
FEAE == S8 uhee) ZAZEA, vladd § A
1A I3 HEds Ueill= Ao 27 ssiths 94
o] St}

2.12. = 24

EElgh e vidddS 7HE BE ok Al
ZElE B = glom, e IREEE uE
a3, AFgs AR 3 R E 5 dte
o] Stk BHoRE Bl Adst AlRto] Ae
), B o] JERsr) Bes, FXFHos Bk
& 7Fs4d0] dthe RAoltt. xR de] Holw= Yz}
Fo] AYw, A=) 2 AR, 83 S F=

o] ARESE =P ol wiet geizitt.
22. S Ddn SEN 24
22.1. 37 rd

shte] e grog shie] Aap) Yo welgA o

Journal of KoSSGE Vol. 12, No. 1, pp. 44~52, 2007



46 4]

o

o] wwo] ool st} Wuid Amrt F2H o]
AL FAel thepe] g3 oR 54 AL & olFo]
X% e 73T AR Adsitt & & ok Asot

HE5 FAof tfgle] o] mdS A8 B9 2w B

Aol 7PEAe R QIR IS aeisiedor dh,
1 of tigk 14 glo] Rejdns Itz MR Wolks
o= Ao 7} wEih, B, A= wizke o] At)E
TRHE B Al 74 s Z Heille ZleE B
T Sl

222. 54 29

e s FEREE Fo] AE FER 2
Ao ZA, wl$- Ak A5E ARSEAY o%‘?ﬂ TR
(regional scale)s TFE W] FA14 digte] 2 4 Stk
t3EA ]l Ao] Monte Carlo simulation®]Ch. 2= Y
el dHo] ¥ gl sl ROE ¥l Be
RojdanERE AAASES s|Mg) A57F B5E1A
U Akg5e] E8do] 5 o Bd By 9 AF AY
o] w9 AoAXAY E7FsE 4= =, o] A5 FEH
PHE e BSMAES 7Y H AAle) 77k A

sahes. go

n:

o
e L

3. 2Eol M

A% 2L AeSL L) AHE Fig. 29
A B vish o] malalgle] S 45 s ¥4

AR 54 5 Biel ¥4 B4E wefshs Zo] Aa

ook gt} 34 ®Edlojy Falld] BEE Fig. 200A]
HoF= 5Y3 S et

3.1. FX|SH=ARR} X2+H

A Aelragdt LAEE AsS R 1Y

S Sl 2 Bele gete A e
o BHEAE B3] Ak 45 L 298 o5
AR T8 @I AAHOE A olshelelok Fek.

Solie AL B s Fgse 297
Skl el AR FAZAPE Braat SR, o
2% 2ARe 2712 Hisle] B, ARA, 94
4 35 2718 TPl Bt A 54 w9 A
P 279 Tet FB RAZAPE ololAA]

Erhe mEe ddsky Bgse A BhsdnE ¥
A T 2 5EAY 2 A JRE Pojo}
THMandle, 2002).

j&

Journal of KoSSGE Vol. 12, No. 1, pp. 44~52, 2007

[ wlge] L3 A7
v

| S ERL

|

|

+
RS
+
wel e
v

=24 formulation
Az, AAZA, 271231 F)
v
| 2us Qg |
¥
| 2e 1y |

¥} ge A8E fuaA
g $AsAy
& 2dg Mg

ki

| |

| RzE 34 |
v

[ ol % 9] |
+

BEECETETT T

I |

]

A B

Fig. 2. Flow diagram for the application of a numerical ground-
water model (CAL/EPA, 1995).
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Table 2. Generic site condition for model application (groundwater transport) (ASTM, 1999)
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