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ABSTRACT

Sensitivity analysis of hydrodynamic and reaction parameters in conceptual model reflecting aquifer characteristics of
Korea was performed to evaluate the uncertainty in the predicted concentrations. Among the hydrodynamic input
parameters, both hydraulic conductivity (K) and hydraulic gradient (/) affected transport behaviors of contaminants, and
resulted in same convergence concentrations with continuous injections of contaminant. However, longitudinal dispervisity
(az) affected both transport behaviors and the convergence concentrations of contaminants. Compared to the
hydrodynamic parameters, growth kinetic and degradation parameters (1, & K.) more significantly affected both transport
behaviors and the convergence concentrations of contaminants, indicating those parameters had higher sensitivity indices
causing the uncertainties of model predictions. Considering that the sensitivity indices of both hydrodynamic and reaction
parameters were a function of transport distance of groundwater, the parameters with higher sensitivity indices, a priori,
need to be investigated using conceptual model reflecting site-specific aquifer characteristics before field investigation.
After determining the parameters with higher sensitivity indices, the detail field investigations for the selected
hydrodynamic and reaction parameters were warranted to reduce the uncertainties of model predictions.
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2. Conceptual Model

2.1. X|HHE 4] (Governing Equation)
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w21 238 7% (implicit scheme)o 2 AESE 4= )
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o] i Wsle] e =Ql W 2 E(plume)d]
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Fig. 1. Schematic diagram of conceptual model domain for fate and transport of benzene (BZ) in groundwater flow.
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o T HEE Rlstgon, dF S92 10,000¢ 2= FREH A1, & K)E E=9100h 4=
o] A3} & #=A4C] HAE dolA olF B FslEE HEEe T "—ﬂr&l HEEY 3] Hele =W
F7FE 150, 200 moll #5785 AX|EIt. olH3 A= 24 AGe viF olK ASE= WY S =
A el Bz % WslE Al we} A58 A Ao, I el e T A4S fal &
Zhol| A8l olF 7i31°ﬂ e BZ % W3lE #SS AL Fas] JoJ2 ATk Fetter, 2001; Han,
231 Ul BZ AsS oS3l Feledstd Mol vhe 2015). FFAIFK)E silollA] clean sand®] thEd v
HEE9] ‘ﬂ@.‘lx:_(sensmwty)g E235199 0} o] zh= W2I2l 0.00864~0.864 m/de] W] WHollA 10m)
) e Wb, e Tl FEFFEMS
23. 2SS Haot S WESo WUHE  siltd} clean sand®] TiACM F= BEEE= o) W
(sensitivity) 22 ol A&} tH(Fetter, 2001; Han, 2015). RIS
Ve BAe Bl Qs wislel] oJa) Bl oS3 ()= 7% Y Edd3 A=} olF Ao wt
7b doh} wStEAE BARE WHOE, BY gEEs 09Ed R¥d] 2 UL nXE W NHoE A
E2 23t Bd o=x|9] B3taAS AgHor Hrls) 3 15 A99Y 0.1 YERN™ (Gelhar et al., 1992),
of RdS 283 oS Al oxpEAel wigdsAl "ok olE wd] ® Atode mdl =Higle] H7), 4l 7
(Song et al., 2015) 7d )= W BZ ©]%(transport) =7, B5ASG B91E 133l 10, 50, 100 mE A3}
o FAD GPE TR FATARS MERE T S S FUATAN W) A2 K-0864md
%, 5EEkd ), SETEE, THISE BEslge 150.01, n=0.4, ;=504 ® 7| Ale|(base case)= A3
fﬂ BZ Whg-(reaction)°ll =83t FaFS wX|= HhE- WS Skl YEHSY sl mE Bd oS FEE A4S vl
Table 1. Summary of hydrodynamic and reaction parameters for fate and transport of benzene (BZ) for sensitivity analysis
Organic-
Sensitivity carbo.n-
input (rf/ﬁ) ! " (Orﬁ) (f/"é) (mI;jL) (mgflg) gzﬁggtzlf)i
parameters coefficient
(L/kg-OC)
Base case 0.864 0.01 0.4 50 0 0
z—llgf)draulic conductivity 882224 0.01 0.4 50 0 0
g)ydraulic gradient 0.864 ggg?l 0.4 50 0 0
E;’)“’Sity 0.864 0.010 8:2 50 0 0
Longitudinal 10
Dispersivity 0.864 0.01 0.4 25 0 0
(o) 100
Himax s 0.864 0.01 04 50 g'ggz iggb 8?22 0
(1/d) (mg/L) ' ' ' 8.30° 122° 0.50°
Organic- 13 .83
- 0 0 61.7
flirrz?:lized distibution 0504 001 04 30 109.6"
coefficient (L/kg-OC) 8.30 1.22 0.50 13.8
Constant Value Constant Value Constant Value
gy (1/d) 5 X st (mg/L) 2x10715ee Yooe (mg/mg) 3.0°¢
Cs (mg/L) 1 Xnita (mg/mg) 2x1071%e K (1/d) 10%
Cpo_iniiar (ML) 8 Xs (mg/L) 0% K (1/d) 1%
oy (g/mL) 1.6 Kpo (mg/L) 0.1 K, (1/d) 0.001%¢

30h et al. (1994); Trigueros et al. (2010); Chen et al. (1992); “Delle site (2001); °Clement (1999)
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e T4 s W AR (f00] 0.1% PN
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linear sorption)® 2 RIS T}.
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Fig. 2. Simulation results for base case scenario. (a) Head distribution of groundwater in steady state, and (b) contour plot of conservative

compound at = 10,000 d.
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3.1. 7|8 A2l (base case)0|A H[HFSAM EXlo| 7S

A W, 8 i =5 melAe sk
T E3X = Fig 200 AXENeH, 24E X9
FUHY] AEHQ Al o) HSZolA ¢
Fo7 s 77 AR Hishe Ao A}
Hlow, FRNA G- Aekre] Aol Jled tE
e AGelMe vz AFo Askes] 24as ve
ek 71 AHe] B, Askr fredde s olRet
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= sk= Fig. 39 3(byell A= F5-AG7F 5
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Table 2. Summary of sensitivity index and ranking for hydrodynamic and reaction parameters to estimate the fate and transport of
contaminant at the distance of 10 and 50 m from the source zone after 10 years

Distance from source zone 10 m 50m
Input parameters IS:(;LS:(UEISI% Error R? [Sne(;les)i:izgl); Error R?
Hydraulic conductivity (K) 0.0034 0.0005 091 0.0099 0.0001 0.99
Hydraulic gradient (7) 0.0009 0.0003 0.60 0.0098 0.0018 0.99
Porosity (1) 0.0015 0.0004 0.44 0.0103 0.0049 0.46
Dispersivity coefficient (ay) 0.0520 0.0055 0.94 0.0641 0.0120 0.79
Microbial Degradation (i) 0.0626 0.0077 0.91 0.0624 0.0063 0.94
Organic-

fl?)l;'tr)r(l):l_ize 4 distribution 0.0093 0.0008 0.97 0.0181 0.0016 0.96
coefficient (K,.)
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