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Case no. Initial value Estimation result
(Estimation error (%))
k [m/day] nl-l o [m] k [m/day] n[-] oy [m]
1 10 0.2 5 98.87 (-1.13)  0.247 (-1.2)  10.0(0.0)
2 10 0.2 30 98.17 (-1.83)  0.245(-2.0)  10.0 (0.0)
3 10 035 5 98.21(-1.79)  0.245(-2.0)  10.0(0.0)
4 10 035 30 96.59 (-3.41)  0.241(-3.6)  10.0 (0.0)
5 500 0.2 5 97.85(-2.15)  0.240 (-4.0)  10.0(0.0)
6 1000 0.2 30 91.46 (-8.54)  0.227 (-9.2)  10.1(1.0)
7 1000 0.35 5| 118.65(18.65)  0.300 (20.0) 9.9(-1.0)
8 1000 035 30| 125.74(25.74)  0.318 (27.2) 9.9(-1.0)
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Parameters

Sensitivity;

Layer K [m/day] (Rank order) P[] D[m]
1. Waste (W) 8.6x10° 0.0302 (9)
2. Backfilled soil (B) 8.6x10 0.0079 (13)
3. Sticky soil (Ac) 2.3x10* 0.0004 (15)
4. Gravelly soil (tDg4) 8.2x10 0.0158 (12)
5. Sticky soil (tDc3) 2.3x10* 0.0000 (16) 10
6. Gravelly soil (tDg3) 8.2x10 0.0888 (6)
7. Sticky soil (tDc2) 2.3x10* 0.0019 (14)
8. Gravelly soil (tDg2) 8.2x10 0.2263 (3)
9. Sticky soil (tDc1) 2.3x104* 0.0197 (10)
10. Gravelly soil (tDg) 8.2x101* 10

(the first aquifer) Variable kip, 0.2323(2) 025 Variable a,p,
11. Sticky soil (Dc2) 23107 0.1329 (5) 10

Variable kg, Variable a, .,

12. Gravelly soil (Dg2) 1.2x100* 10

(the second aquifer) Variable kpg, 0.2480 (1) Variable a, pg,
13.Sticky soil (Dc1) 6.2x10°5 * 0.0802 (8) 10
14. Gravelly soil (Dg1) 2.0x101 * 10

(the third aquifer) Variable Kpg 0.2087(4) Variable a, pg
15. Sandy soil (Ts) 2.7x101* 0.0849 (7)
16. Sticky soil (base) (Tc) 2.9x104* 0.0193 (11) 10
17. Vertical wall (Wall) 1.72x10* -
18. Tank (Ta) 1.0x107

K: Hydraulic conductivity, P: Effective porosity and D: Longitudinal dispersivity
*: Measured values

RE5 NTGA—HOHEERE =1 DHBEA)

Selected parameters

Search
Layer K [m/day] Search range D [m] range
8. Gravelly soil (tDg2) 1.83x10%  1.0x10%-1.0x10' 1.00
10. Gravelly soil (tDg) 3.67 1.0x102-1.0x10*  1.00
11. Sticky soil (Dc2) 1.97x10?  1.0x10%-1.0x10' 1.00 10-30
12. Gravelly soil (Dg2) 2.28 1.0x101-1.0x10  1.00
14. Gravelly soil (Dgl) 0.437 1.0x102-1.0x10*  1.05
12
A
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a) Calculated contour in the second aquifer
in 2002 before construction of vertical wall
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Vertical wall

b) Calculated contour in the second aquifer in 2011
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STUDY OF PARAMETER ESTIMATION FOR 1,4-DIOXANE GROUNDWATER
CONTAMINATION SIMULATION USING CONCENTRATION DATA

Kazuei ISHII, Atsushi FUJIYAMA, Masahiro SATO, Toru FURUICHI
and Yumika SHISHIDO

This study attempted to determine parameters in numerical simulation model for 1,4-dioxane ground-
water contamination at an illegal dumping site. An algorism for coupled estimation method, where hy-
draulic conductivities, effective porosities and longitudinal dispersivities in multiple layers are estimated
simultaneously using both hydraulic head and concentration data, was developed. The accuracy in the pa-
rameter estimateion was verified by a simulated simple model. The verified coupled estimation model
was applied to the illegal dumping site. Considering a history of remedial action such as construction of
vertical walls around the waste layer, hydraulic conductivities and longitudinal dipersivities in five layers
including three aquifers was successfully estimated to predict 1,4-dioxane concentration (mg/L) within +

1 order.



