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In this study, analyses of contaminant transport are performed to evaluate the diffusion effect
of A sewage tunnel. First, Crank’s analytical method is used to measure the concentration
change of contaminant with time and space. Two dimensional numerical analysis is performed
to measure concentration distribution of contaminant. Both methods show that the diffusion
effect is little even after 500 years. This means that when flow converges into the tunnel, the
environmental effect of contaminant in tunnel is not serious because there is no advection
occurs.
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E 1. The Predicted BOD Concentration by Analytical Modeling (unit: ppm)

A BOD BOD BOD BOD BOD BOD
(m) (50d %) (100 3) (200%) (300 %) (4003 %) (500 %)
05 96.66 108.95 117.90 121.92 12432 125.97
1.0 59.61 80.26 96.66 104.31 108.95 112.16
15 3251 55.76 77.04 8760 94.18 98.78
2.0 1557 36.40 59.61 72.17 80.26 86.02
25 6.50 2228 4473 58.28 67.40 74.05
30 2.36 12.76 3251 46.11 55.76 62.99
35 7.44E-01 6.82 22.87 3572 4541 52.93
40 2.02E-01 3.40 1557 27.08 36.40 43.92
45 4.74E-02 157 10.24 20.08 28.72 35.99
5.0 9.60E-03 6.81E-01 6.50 14.56 22.28 29.11
55 0.00E+00 2.73E-01 3.99 10.32 17.00 23.24
6.0 0.00E+00 1.01E-01 2.36 7.15 12.76 18.31
65 0.00E+00 3.53E-02 1.35 484 941 14.23
7.0 0.00E+00 1.13E-02 7.44E-01 320 6.82 10.91
75 0.00E+00 3.39E-03 3.95E-01 2.06 485 8.24
80 0.00E+00 0.00E+00 2.02E-01 1.30 3.40 6.15
85 0.00E+00 0.00E+00 9.98E-02 8.00E-01 233 452
9.0 0.00E+00 0.00E+00 474E-02 4.80E-01 157 327
95 0.00E+00 0.00E+00 2.17E-02 2.81E-01 1.04 2.34
10.0 0.00E+00 0.00E+00 9.60E-03 1.60E-01 6.81E-01 1.65
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F 1. Input parameters for analysis by CTRAN/W
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¥ 1 The tlow modeling result by SEEP/W (West half of cross section)

¥ 2 The flow modeling result by SEEP/W (East half of cross section)
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3 3 The finite element meshes for contaminant transport analysis
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718l 6 Details ot distribution of concentration
(after 500 vears).

s

< Fd,

=
=

$EE Jrhio] ol& £9%° BODEER 84
165ppmMAEE 11 Gao] why He ez

WERS T
2 #ARYY As, 500de] Ad F 35m o] AA

el 5% v E5E velde] o]& BODEER
gakeld, o 7ppme g MY Aot vizsl

AR I 9L vinjg Aoz g,
3 AHE FEHERE, FEF gy srHd
g7t BEdE &
of &% F¥A s}
qPES ¢

0O mi()

3]

.

e
ES
s

1) Crank, J. (1956) The Mathematics of Diffusion. New York: Oxford University Press.

2) Fetter, C. W. (19838} Applied Hydrogeology,

2d ed., Macmillan Publishing Company.

3) Freeze R. A. and Cherry, J. A. (1979) Groundwater, Prentice Hall.
4} GEO-SLOPE International Ltd. {1992) CTRAN/W for finite element contaminant transport analysis

version 2.

5) GEQ-SLOPE International Ltd. (1994) SEEP/W for finite element seepage analysis ver. 3.

330~



