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Abstract: This paper expresses the predominant heterogeneous transport process of Achromobacter in the study area. These
contaminant were monitored through mathematical modeling approach, the study were to predict the rate of concentration at
different strata to unconfined bed, the expression from these derived model generated numerous theoretical values through
simulation, the generated values through graphical representation expresses lots of variation in concentration at different
formation, this condition were observed to reflect on the behaviour of the microbes in terms of transport influenced by
predominant permeability coefficient, including deposition of micronutrient under predominant heterogeneous setting. The
influences from this formation characteristics expresses the reflection of various rate of concentration observed in these
figures, the deposition of Achromobacter through this developed model has definitely analyzed the level of transport in the
study location, the study is imperative because experts will apply this developed tools in monitoring Achromobacter in soil and

water environment.
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1. Introduction

It was predicted in 1995 that about 2.3 billion people (41%
of the world’s population willed finitely experiences water
stressed, Moreso it was predicted it will increase to 3.5
billion by 2025 (48% of the expected world population) [1].
This calls for demand implementation of other concept on
way to maintained standard portable water [2]. They are
utilized for other purpose such as waste water that consists of
house hold waste water, industrial waste water, storm water is
observed to seep to groundwater [11]. Most developed nation
treat Wastewaters in some cities for industrial origin used for
irrigate abroad multiplicity of crops and landscapes across
the globe [5, 6, and 7]. However, efforts were made and most
likely the best known approximation in 2001 was 20 million
hectares of land which were irrigated with waste water
partially diluted or undiluted [8, 9, 10]. There have been
several outstanding reviews from other researchers on

different aspects of waste water irrigation, including health
impacts and risks [12, 13, and 14], the ecological fate of
organics [9, 10, and 11], management of salts [8, 10, 13] and
public perceptions [3, 4, 7, and 8]. Inventories of waste
water use in particular regions have been conducted [11, 12,
13], but abroad over view of how many commonly found
organic by-products in treated wastewater could affect
agricultural productivity with persistent use in irrigation is
lacking [13].

2. Governing Equation

d*c dc dc
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ar=Compressibility of mineral skeleton [LT*M™]
c=Agrobacterium [ML™]

qu= Porosity [-]

V,=Void Ratio [-]

x=Distance [L]

d*c
0’2’—2 -
dx

d
(¢u—V0)d—j’; =0 2)

Let

cl' = Z:n(n—l)anx”_2

n=2

[

a’rnZ(n —l)anxn_2 - (pu —V;)inanx”_l =0 (3)
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Replace 7 in the 1% term by n+2 and in the 2™ term by
n+1, so that we have;

o
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ie.
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Subject equation (16) to the following boundary condition

C(o) = OandCI(o) =L

X

C(x)= ay +a t 97

C(0)= ay +a =0

ie.
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a = du—V (18)

a = aq
_ —Lar

= ay= du—v (19)

Hence, the particular solution of equation (16) is of the
form:

(¢“_V0)
Lar Lar x
O G
(¢u_ ro)
=C(x) = Lar |, e (20)
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If
xX=Vet

Model at (20) can also be expressed in this form:

Lar

0 C(X): W

@1

Similarly, if t=£ from developed model at (21), it
v

(pu-V,)d

Lart ) ar 1

W= 5,

(23)

3. Materials and Method

Standard laboratory experiment where performed to
monitor the concentration of chlorobium rate different
formation, the soil deposition of the strata were collected in
sequences base on the structural deposition at different
locations, this samples were collected at different location,

implies that the expression in (21) can be written as these samples generated variation at different depth
producing  different  migration of  Achromobacter
Lar (pu-r,)d concentration through pressure flow at lower end of the
C(x) = m o el (22)  column, the experimental results are applied to be compared
© with the theoretical values to determined validation of the
model.
If
d 4. Results and Discussion
vV =—
4 Results and discussion are presented in tables including
graphical representation of Achromobacter concentration.
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Figure 1. Concentration of Achromobacter at Different Depth.
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Figure 2. Predicted and Validate Concentration of Achromobacter at Different Depth.
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Figure 3. Concentration of Achromobacter at Different Depth.
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Figure 4. Predicted and Validate Concentration of Achromobacter at Different Depth.
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Figure 5. Concentration of Achromobacter at Different Depth.
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Figure 6. Predicted and Validate Concentration of Achromobacter at Different Depth.
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Figure 7. Concentration of Achromobacter at Different Depth.
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Figure 8. Predicted and Validate Concentration of Achromobacter at Different Depth.
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Figure 9. Concentration of Achromobacter at Different Depth.
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Figure 10. Predicted and Validate Concentration of Achromobacter at Different Depth.
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Figure 11. Concentration of Achromobacter at Different Depth.
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Figure 12. Predicted and Validate Concentration of Achromobacter at Different Depth.

Table 1. Concentration of Achromobacter at Different Depth. Table 3. Concentration of Achromobacter at Different Depth.
Depth[M] Predicted Values Conc.[Mg/L] Time[T] Predicted Values Conc.[Mg/L]
3 3.73E+01 10 5.38E+00
6 7.56E+01 20 1.36E+01
9 1.33E+02 30 1.68E+01
12 1.55E+02 40 2.21E+01
15 1.87E+02 50 2.74E+01
18 2.24E+02 60 3.27E+01
21 2.55E+02 70 3.30E+01
24 3.11E+02 80 4.42E+01
27 3.37E+02 90 4.85E+01
30 3.74E+02 100 5.58E+01
33 4.22E+02 110 5.91E+01
36 4.58E+02 120 6.44E+01
39 4.88E+02 130 6.97E+01
42 5.22E+02 140 7.60E+01
45 5.55E+02 150 7.98E+01
48 6.13E+02 160 8.55E+01
52 6.66E+02 170 8.94E+01
55 6.86E+02 180 9.55E+01
58 7.45E+02 190 1.12E+02
60 7.68E+02 200 1.19E+02

Table 2. Predicted and Validate Concentration of Achromobacter at Table 4. Predicted and Validate Concentration of Achromobacter at

Different Depth. Different Depth.

Depth[M]  Predicted Values Conc.[Mg/L] lel‘::::;‘:a PR Time[T] Predicted Values Conc.[Mg/L| X‘;‘)‘:cl::ifa on [
3 3.73E+01 3851 10 5.38E+00 5235
6 7 56E+01 79.34 20 1.36E+01 10.528
9 1.33E+02 112.4 30 1.68E+01 15.836
12 1.55E+02 164.4 40 221E+01 21.128
15 1.87E+02 196.5 50 2.74E+01 26.429
18 2.24E+02 2316 60 3.27E+01 31.728
21 2.55E+02 2712 70 3.30E+01 37.035
24 3.11E+02 3125 80 4.42E+01 42.41
27 3.37E+02 3477 90 4.85E+01 47.623
30 3.74E+02 388.3 100 5.58E+01 56

33 422F+02 17 110 5.91E+01 58.193
36 4.58E+02 4632 120 6.44E+01 63.57
39 4.88E+02 5142 130 6.97E+01 68.765
4 5.20F+02 538.7 140 7.60E+01 74.058
45 5.55E+02 581.4 150 7.98E+01 79.329
48 6.13E+02 627.7 160 8.55E+01 84.594
52 6.66E+02 664.3 170 8.94FE+01 89.879
55 6.86E+02 715.3 180 9.55E+01 95.35
58 7 45E+02 7387 190 1.12E+02 100.52

60 7.68E+02 774.8 200 1.19E+02 105.698
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Table 5. Concentration of Achromobacter at Different Depth.

58

Time[T] Predicted Values Conc.[Mg/L]
10 1.45E-01
20 1.39E+01
30 1.67E+01
40 1.39E+01
50 6.97E+00
60 1.47E+02
70 1.13E+01
80 3.14E+01
90 1.62E+02
100 1.57E+01
110 1.55E+01
120 7.16E-01
130 1.27E+00
140 1.38E+01
150 1.23E+00
160 2.36E-01
170 1.87E+01
180 9.91E+00
190 1.22E+01
200 1.23E+01
210 1.16E+02
220 1.30E+00
230 2.51E+00
240 2.83E+00

Depth[M] Predicted Values Conc.[Mg/L]
21 7.23E-01
24 7.34E-01
27 8.23E-01
30 8.95E-01
33 9.82E-01
36 1.11E+00
39 1.19E+00
42 1.24E+00
45 1.37E+00
48 1.41E+00
52 1.51E+00
55 1.64E+00
58 1.75E+00
60 1.74E+00

Table 8. Predicted and Validate Concentration of Achromobacter at

Table 6. Predicted and Validate Concentration of Achromobacter at

Different Depth.

Predicted Values Validated
Depth[M] Conc.[Mg/L] Concentration[Mg/L]
3 8.91E-02 8.85E-02
6 1.75E-01 1.84E-01
9 2.63E-01 2.75E-01
12 3.65E-01 3.74E-01
15 4.55E-01 4.58E-01
18 6.56E-01 6.48E-01
21 7.23E-01 7.39E-01
24 7.34E-01 7.28E-01
27 8.23E-01 8.22E-01
30 8.95E-01 8.84E-01
33 9.82E-01 9.81E-01
36 1.11E+00 1.23E+00
39 1.19E+00 1.34E+00
42 1.24E+00 1.41E+00
45 1.37E+00 1.47E+00
48 1.41E+00 1.59E+00
52 1.51E+00 1.64E+00
55 1.64E+00 1.76E+00
58 1.75E+00 1.79E+00
60 1.74E+00 1.81E+00

Table 9. Concentration of Achromobacter a Different Depth.

Different Depth.
Time[T]  Predicted Values Conc.[Mg/L] z’:)'l'l‘cl::l‘:a S T
10 1.45E-01 0.471
20 1.39E+01 13.78
30 1.67E+01 16.53
40 1.39E+01 13.95
50 6.97E+00 7.56
60 1.47E+02 151.7
70 1.13E+01 14.8
80 3.14E+01 36.5
90 1.62E+02 172.8
100 1.57E+01 16.245
110 1.55E+01 16.79
120 7.16E-01 0.85
130 1.27E+00 1.46
140 1.38E+01 13.63
150 1.23E+00 1.18
160 2.36E-01 0.38
170 1.87E+01 18.55
180 9.91E+00 9.88
190 1.22E+01 10.23
200 1.23E+01 10.77
210 1.16E+02 122.18
220 1.30E+00 1.75
230 2.51E+00 2.78
240 2.83E+00 2.98
Table 7. Concentration of Achromobacter at Different Depth.
Depth[M] Predicted Values Conc.[Mg/L]
3 8.91E-02
6 1.75E-01
9 2.63E-01
12 3.65E-01
15 4.55E-01
18 6.56E-01

Depth[M] Predicted Values Conc.[Mg/L]
3 3.46E-01
6 1.39E-01
9 2.69E-01
12 5.51E-01
15 1.77E+00
18 2.79E-01
21 1.68E+01
24 2.78E+00
27 1.27E+00
30 2.95E+01
33 3.79E+00
36 4.55E+00
39 1.34E+00
42 1.69E+00
45 1.29E-02
48 1.57E-02
52 7.33E-03
55 7.43E-03
58 8.34E-03
60 8.23E-04
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Table 10. Predictedand Validate Concentration of Achromobacter at

Different Depth
Predicted Values Validated
Depth[M] Conc.[Mg/L] Concentration|[Mg/L]
3 3.46E-01 0.351
6 1.39E-01 0.141
9 2.69E-01 0.272
12 5.51E-01 0.561
15 1.77E+00 1.812
18 2.79E-01 0.282
21 1.68E+01 1900
24 2.78E+00 2.830
27 1.27E+00 1.311
30 2.95E+01 31.12
33 3.79E+00 3.842
36 4.55E+00 4.702
39 1.34E+00 1.393
42 1.69E+00 1.731
45 1.29E-02 0.019
48 1.57E-02 0.019
52 7.33E-03 0.00774
55 7.43E-03 0.00765
58 8.34E-03 0.00884
60 8.23E-04 0.000824

Depth[M] Predicted Values Validated Concentration
Conc.[Mg/L] [Mg/L]
45 1.44E-02 1.49E-02
48 1.53E-02 1.58E-02
52 1.63E-02 1.68E-02
55 1.71E-02 1.76E-02
58 1.79E-02 1.82E-02
60 1.84E-02 1.87E-02

Table 11. Concentration of Achromobacter at Different Depth.

Depth[M] Predicted Values Conc.[Mg/L]
3 8.94E-04
6 1.74E-03
9 2.73E-03
12 3.61E-03
15 4.512E-03
18 5.43E-03
21 6.28E-03
24 7.23E-03
27 8.11E-03
30 8.95E-03
33 9.89E-03
36 1.23E-02
39 1.34E-02
42 1.29E-02
45 1.44E-02
48 1.53E-02
52 1.63E-02
55 1.71E-02
58 1.79E-02
60 1.84E-02

Table 12. Predicted and Validate Concentration of Achromobacter at
Different Depth.

Depth[M] Predicted Values Validated Concentration
Conc.[Mg/L] [Mg/L]
3 8.94E-04 8.88E-04
6 1.74E-03 1.81E-03
9 2.73E-03 2.84E-03
12 3.61E-03 3.58E-03
15 4.512E-03 4.68E-03
18 5.43E-03 5.52E-03
21 6.28E-03 6.34E-03
24 7.23E-03 7.31E-03
27 8.11E-03 8.22E-03
30 8.95E-03 8.87E-03
33 9.89E-03 9.84E-03
36 1.23E-02 1.23E-02
39 1.34E-02 1.29E-02
42 1.29E-02 1.38E-02

Figure one and two presented express various transport
rate of Achromobacter concentration in soil and water
environment, the simulation values express its concentration
with respect to time and depth thus in exponential level,
figure three and four developed higher concentration due to
the level of industrialization generating several type of waste
situated in the study location, exponential phase was
observed were the optimum values were recorded at period
of two hundred days. Permeability coefficient were observed
to deposit at higher rate, such predominant formation
characteristics are reflected on the transport rates of the
Achromobacter within these period to unconfined bed. Figure
five and six expressed vacillation in some part of the study
area, this was observed from the geological formation of the
environment that deposited heterogeneous strata, therefore
those area that experiences fluctuation are base on the
deposition of microelements concentration, including
porosity variation, such condition are reflected on the strata
deposition in the transport system. Figure seven and eight
were different compared to the previous one since
homogeneous settings were observed with slight variation
deposit. It experiences exponential migration, but the
concentration were heterogeneous therefore the concentration
maintained exponential phase. Figure nine and ten observed
the predominant fluctuation base on the heterogeneity of the
strata including the wvacillation deposition of the
micronutrient influences on the concentration. There
reflection of these strata expresses the behaviour of the
contaminant on their transport process, the concentration
experienced fluctuation base on this influence from the strata.
Figure eleven and twelve express linear migration base on
some slight homogeneous setting found in some area of the
study location, the deposition observed these influences but
with oscillation in concentration at different depth of the
formation, the concentration at these location cannot be
compared to those other linear deposition in previous figures
at the study area, the study is imperative because it has
generated predicted values that shows the behaviour of
Achromobacter in the study location.

4. Conclusion

The behaviour of Achromobacter in predominant
heterogeneous formation has been investigated through
modelling and simulation, these were achieved in these is
conceptual framework that thoroughly represent the
behaviour of the contaminant base on the effect from the
geological depositions. This were monitored through the
system in terms of it depositional phase in different strata,
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such condition were considered when the derived governing
equation developed, some exponential phase were observed
in the figures showing some slight homogeneous deposition
in the study location, this also included the predominant
formation characteristics such as permeability and deposition
of micronutrients influences, these parameters pressure the
Achromobacter transport process as it is reflected on its rate
of concentration. The studies monitored the transport base on
predominant heterogeneous influences from the formation
that are observed in the environment. The vacillation of some
figure expresses the pressure from the predominant
heterogeneous strata in the area, the study is imperative
because the refection of structural deposition of the formation
has been observed through its rates of pressure on the
migration process of Achromobacter in the study location.
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