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determined in laboratory?
[3] Compute the total mass flux of Chloride ions for flow thro

figure below. Concentration of Chloride in the leachat‘

4 v
concentration beneath the liner is 200 x 10° mg/, i Permeablhty of clay is 10” m/s and the

Effective Diffusion Coefficient is 0.5 x 10?

'Chlorlde ions that is a non — reactive
contaminant. Porosity of clay is 0.4. Assut 'dm\iensional steady flow condition exists for
advective and diffusive flow. Dispersigﬁ m e;-ﬁe.glected. [8]
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d1men31ona1 column test was conducted on a soil sample. Deoinized water is flushed

thiough the column to saturate the sample. The chloride solution (D, for CI~ = 20.3 x 107° m?/s)
at a concentratlon of 1000 mg/l. was passed through the column. The length of the column was

0.5 m. The seepage velocity was 0.0005 m/s. The concentration of the effluent at 400s is 66.8
mg/L. Taking tortuosity coefficient (z) = 0.5; assuming Di =10x 10° m%s and Di =55% 107
mzls, determine which assumption of DE value is correct and why? Also determine the

corresponding correct value of longitudinal dispersivity for the soil in the column. [8]



[5] A 3 - ft — thick cut off wall is used to contain groundwater contaminated with benzene at a

concentration of 1000 mg/L inside the wall as shown in figure below. Assume that K = 1 x 107
cm/s, D' =1x10° cm?fs, n, = 0.4, ps=1.2 g/t::m3 and K; =30 cm3lg. Calculate breakthrough

contaminant concentration for a period of 5 years and distance 3 ft using approximate advection

— diffusion transport method with sorption effects.
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Table 1: Error and complementary eror ;fu

EL =500 ft N/

Benzene

Cp=1000 mg/L

Direction of Benzene
r—— flow across the cuf-

off wall

Tmpermeable layer

i
o W

\/_ElL=35011f

u erf(u) erfe{u)
0.00 0.0 . 1 .O
0.05 0.0583720" 0.9436280
0.10 o.1124629 0.8875371
0.15 01679660 0.8320040
0.20 0.2227026 0.7772074
0.25% 0.2763264 0.7236736
D.30 0.3286268 06713732
Q.35 D.3793821% 0.6206179
© 0.40 0.4283924 0.5716076
0.45 0.4754817 0.5245183
0.50 0.5204999 0.4795001
0.55 0.5633234 0.4366766
0.60Q 0.6038561 0.3961439
0.65 0.6420283 0.3579707
0.70 0.6778012 0.3221988
0.75 07311554 0.2888446
0.80 0.7421008 0.2578932
0.85 Q. 7706679 0.2293321
0.90 0.7960081 0.2030918
0.95 0.8B208807 0.1791093
1.00 0.8427007 0.1572993
1.10 0.8802050 01197850
1.20 0.9103140 0.08968680
1.30 09340079 0.0859921
1.40 0.8522851 0.0477149
1.50 0.96561051 0.0338949
1.60 0.9763484 0.0236516
1.70 0.9837305 0.0t 62095
1.80 $.9890905 0.0100095
1.80 09927904 0.0072096
2.00 0.9953223 0.0046777
2,10 0.9970205 Q.0029785
2.20 0.9981372 0.0018628
2.30 0.9988568 0.0011432
2,40 0.9993115 0.0006885
2.50 09995930 0.0004070
2.60 0.9997640 0Q.0002380
2.70 0.9998657 0.0001343
2.80 0.9999280 0.0000750
2.90 0.9999589 0.0000411
3.00 0.9999779 0.0000221




