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ABSTRACT

The purpose of this study is to suggest conceptual models based on finite numerical method that can be used to assess
contaminant transport through subsurface and estimate exposed concentration at contaminated site. This study tested
various assumptions of the numerical models for contaminant transport in unsaturated and saturated zones to simulate the
pathways to the human exposal point. For this purpose, models for seven possible scenarios of contaminant transport were
simulated using the numerical codle MODFLOW and MT3D. The simulation results that showed different peak
concentrations and travel times were compared. In conclusion, the potential utility of the numerical models in the site
specific risk analysis suggested as well as future research ramifications.
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Fig. 1. Conceptual description of the contaminant migration to groundwater pathway (modified from EPA, 1996).
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Fig. 2. Computation domain and boundary conditions used in the numerical model describing unsaturated zone.
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Fig. 3. Computation domain and boundary conditions used in the numerical model describing saturated zone.
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Table 1. Summary of numerical model parameters
Property Symbol Values Reference
Width of contaminant source parallel to groundwater flow L 50 m
Distance between the bottom of the source and water table d, S5m
Depth of saturated zone d, 10 m
Saturated hydraulic conductivity K 27.12 m/year Mazzieri (2016)
Groundwater hydraulic gradient I 0.0186 m/m Mazzieri (2016)
Effective infiltration i 0.1 m/year Mazzieri (2016)
Total porosity 0 0.3 Mazzieri (2016)
Soil bulk density Pb 1.57 g/em®
Fraction of organic carbon of Benzene foc 0.008 Mazzieri (2016)
Distribution coefficient of Benzene Koc 62 L/Kg Mazzieri (2016)
MARAS A7) Ax, Ay, A2S 5x1x10mZ £ =xspoe} 71wt e e d=o] S
slel 1) Wt VRS @, RSl o= PESIGE £ R A7, S4le] Qo e A B A} e &
) 9B o5 20T BISE A sx1x  ER FAYFOT o|FIe 0T ¥ ATIME olsh
Im 3719 Z2x=712 183 Uiy &, 1019 == 7o 43S A A5 (delayed mﬁltratlon)i 3Tk
TS Eoi] 0 of5g 3o Bolsfe  AQWEE x| glo] RIS AT %o A9
B RS Sx1xim 2719 AREZIR 13, e ARbe Akl B 2Esi ededs 13k &
4, 17l Fo2 AN FE5 =] A =4 SRR W (Finite Different Method, FDM)O.2 RoJ5}
& BT FEReE aAsH 247} 10.98 m, 10 meo]tt. Slor] Aol wet F2Hel 75 TREsle] Zefsilth
E¥spiol IS TSk BEZL loamola T AUHQ AolM Eshl EEEe BT IR 4
&€ 0.1 miyelr EXse} Eohfe] FeieEe 2 o2 E_B]é‘}"““% Al Q. ARl wet Z47] 124, 2
T 27.2miyiE ARSAT FEAE AT R o A 339 09 AR molstn 5 /12 §
AEZA EAE IIFL Mazzieri et al.(2016) Fh2 Fal 7= & :‘}05]\11]-
Sgor T B FRHES R AREGS AA T AURS 14 BEsh mS B8 54 moE
AoA Bol= grel 9] FollA o w2 Hell &3 S| gor AdMFE eE fUd eHdedEe
G Table 190 LS 5 ) DA B 0 A AR YO DT, A2 2% ks
E Qeuese] uge B 5 g delie] AHE ofF Zajhel HYE LPBLS 27
A IR Ao o)F H ks Heo -«:s_\:} ASTM

23 AU2|2 7

B A= 7 AU olM Baxsie) Zshe] @
AEA olF % AT vl RS AEsige
U5ek ral) 9 Bysh) wdle] 2IHE ) mulo]
P L ReC I == VL B 2 I ) B 1 = oA
g T3shnt.

Table 2. Description of modeling scenarios

2~ =

Bl Ay W e
AEA W 0] M| ¢

T EGANANA =olshe o
ol g AT FEY B

o= Esfth7} 22ked Gl ZelA F_kgk Alue] o]

:L

FEsfoll A 22k RHlE o] Fhs o3t Alue]
L 3= Exsiellr LAE ?—-M FAYE olFE 13

TR RdE Bolshy - zajtollx 23te] KelE

Name Unsaturated zone model Saturated zone model Sorption Source
Scenario 1 Delayed infiltration 1-D flow & transport FDM X
Scenario 2 Delayed infiltration 2-D flow & transport FDM X ASTM model (ASTM, 2000)
Scenario 3 1-D flow & transport FDM 2-D flow & transport FDM X
Scenario 4 1-D flow & transport FDM 2-D flow & transport FDM (0}
Scenario 5 Delayed infiltration 3-D flow & transport FDM X
Scenario 6 1-D flow & transport FDM 3-D flow & transport FDM X EPACMTP model (EPA, 1996)
Scenario 7 1-D flow & transport FDM 3-D flow & transport FDM (0}
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Fig. 8. Numerical prediction for the contaminant plume after 60 year simulation (a) plan view (b) crosscut of the model.
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