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Fig. 3 Cross-section and mesh for analysis
Table 1 Materials properties used for analysis
Sand Gravel Sheet pile Clay
Material No. 1 2 3 4
Hydraulic Conductivity k em/s | 1.0x107% | 1.0x10° [ 1.0x 1075 | 1.0 x 1077
Density Pt t/m? 1.7 2.0 — 1.6
Porosity g 0.44 0.4 0.002 0.65
Dispersion coefficient A |em?/s|1.0x1077 | 1.0x 1077 | 1.O0Xx 107 | 1.0 x 1077
Molecular diffusion coefficient Dy, | cm?/s | 1.0 x 107° [ 1.0 x 107° | 1.0 x 107° | 1.0 x 10~°
Retardation factor Ry 1 1 1 10
Table 2 Cases for analysis
CASE Ground Hydraulic conductivity (cm/s) Length (m)
Improvement | Filling sand Sheet pile Improvement ] Sheet pile
N-L0O No 1x 1072 1x1073 0 0.02
SP-5-L20 No 1x 1072 1x107° 0 0.2
SP-7-L02 No 1x 1072 1x1077 0 0.02
GI-5-L*x Yes 1x10°8 1x10°% 1~15 0.02
GI-6-L¥x Yes 1x10°8 1x107% 1~15 0.02
GI-7-Lx* Yes 1x1077 1x 1078 1~15 0.02
GI-8-Lx* Yes 1x1078 1x1078 1~15 0.02
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Fig. 4 Distribution of chemical concentration for the case of no ground improvement (N-L00)
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Fig. 6 Distribution chart of chemical con-
centration for SP-5-1L20

X - dstance (m)
10 15 20 25

g
S 15
W]
20-
25 (a) SP-7-L02
T=1 year
0.34 100

g
‘é
S 15
N
20
251 (b) SP-7-L02
T =10 years
29
Concentration
034 100
X - distance (m)

10 15 20 725 30 35

Z - distance (m)

(c) SP-7-L02
T =50 years

Concentration

034 00

Fig. 7 Total water head for SP-7-L02
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Fig. 8 Total water head for SP-series

Environmental Standard = (ND)
Initial concentration: G, = 100

=) Solubility = 0.147 ppm

Detection limit = 0.0005 ppm

=) Allowable concentration

C = 0.0005 /0.147 x 100 =

Fig. 9 Definition of allowable concentration
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Fig. 10 Distribution chemical concentra-
tions for GI-7-Series 50 years later
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Environmental Impact from Disposal Site Containing Toxic Chemicals

Masahi KAMON, Kazuto ENDO*, Takeshi KATSUMI**, Akira DOI*
* Graduate School of Engineering, Kyoto University
** Department of Civil Engineering, Ritsumeikan University

Synopsis

Transport of toxic chemicals from a sludge disposal site is evaluated using two-dimensional advection-
dispersion program “DTransu-2D-EL.” The site analyzed is a coastal disposal site using natural clay
layer as bottom liner and double steel sheet piles having a distance of 15 m for preventing the lateral
movement of chemicals. Hydraulic conductivity values of the sheet piles and filling material between
piles were parametrically changed to discuss the effect on ground improvement. The analyzed results
were discussed from the distribution of chemical concentration around the area, mass flux across the
outer sheet piles, and service life of the disposal site. The main results are (1) hydraulic conductivity
of filling material has a significant effect on reducing the chemical transport, (2) chemical transport is
decreased with the increase in the width of the ground improvement area between the sheet piles if the
area is smaller than 7 m. Based on this analytical study, a method of appropriate design of disposal site
has been suggested.

Keywords : disposal site; advection-dispersion; hydraulic conductivity; ground improvement; service life
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