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where R the retardation factor, which is defined as
(2)

R =14Luka

—_—

n

. k‘, is distribution coefTicient which is defined as ratio of the adsorbed contaminant concentration to the dissolved
first-order chemical

contaminants, p, is dry unit weight of soil, 7 is porosity, @ is first-order decay term or

transformation term.,

Here, we made following assumptions:

Fluid is of constant density and viscosity.

Solute is subject to first-order chemical transformation (i.e., @ # 0).

N -

3. No adsorption, k=0
4. O is time-dependent.
Let
ult)=u 7 (0) v(e)=v,/(0), ®
where u, and v, are initial velocity components along x and y axes respectively.

Based on the above assumptions, (1) reduces to
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As initial and boundary conditions, we choose

c(x,y,t)=c,; x>0, y 20, 1=0

c(x,y,i)=c0 (l+exp(—qt)); x=0, y=0, t>0T’ )

oc oc
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where
¢, is the initial contaminant concentration in the aquifer, C, is the solute concentration and q is the parameter like [Tov

resistance coefficient.

3.0 Method of Solution
Ebach and White [9], have established that the dispersion coefficient vary approximately directly o f1 ity O
Clly to flow velocity,

ifferent types of porous medium. Here, we let D_ = gy » y
different types of p i . = au(r) and D, = avft) in 4, where 4 is the dic B vicy (st
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For the sinusoidally varying velocity, we substitute (20) into (26) and (27) while for the exponentially decreasing

’v‘clocily, we substitute (21) into (26) and (27).
I'he computations were done using computer symbolic algebraic package MAPLE.

4.0 Results and Discussion
Analytical solutions given by (26) and (27) are computed for the values of ¢; = 200,0cp=1.0,4 = 0.2(/day),
U, =1, 2, 4(km/day), v, =0.1,0.2, 0.4(km/ day),

m=2(/day)  (for

D, =1.5,3.0,4.5(km’ / day), D,, = 0.15, 0.30, 0.45(km” / day), 1 =1km,
sinusoidally varying velocity) and m = O.9(/day) (for exponentially decreasing velocity). T

are depicted graphically in Figures I — 10.
The contaminant concentration distribution behaviors along transient groundwater flow for sinusoidally varying velocity

are shown in Figures 1 — 5. Figure 1 depicts the graph of c(x, y,t) against x and y for different values of D, . Itis

observed that the contaminant concentration decreases along longitudinal and lateral directions as initial dispersion
s. Figure 2 depicts the graph of c(x,y,t) against X and y for

t concentration increases and later decreases along

he concentration values

coefficient along longitudinal direction increase

different values of D,,O. It is observed that the contaminan
fficient along lateral direction increases.

longitudinal and lateral directions as initial dispersion co¢e

Figure 1.Plots of ¢
=0.15,0,

€, =200,c,=10,¢=02m=2%= 1% =01 Dyo

=0.0004,7=1
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Figure 5.Plots of c(x, v, 1) againstx and y for different values of f and
€,=200,¢,= 10,g=02,m=2,14,=1, \b=0‘1'D’0= 1,5']:):'0
=0.15,6,=0.0004

The contaminant concentrati . -

e contaminant concentration distribution behaviors along transient groundwater flow for exponentially decreasing

Ve v are o . pH ") = ) 5 g - Ty o

elocity are shown in Figures 6 — 10. Figure 6 depicts the graph of c(x, y,I) against x and y for different values of
D

X0 H - . . . . - . . sie
. It is observed that the contaminant concentration decreases along longitudinal and lateral directions as initial
(x,y,l) against X and y

dispersion coefficient along longitudinal direction increases. Figure 7 depicts the graph of ¢
increases and later decreases along

for different values of D . It is observed that the contaminant concentration

tions as initial dispersion cocfficient along lateral direction increases.

longitudinal and lateral direc

(x, 3 1) againstx andy for different values of D,y

Figure 6.Plots of ¢
and
¢,=200,6,=10.4= 02,m=09,4y=1,%=01LD,= 0.15, 6,
=0.0004,1=1
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