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Abstract: This research work was carried out to monitor the rate of dispersion and porosity influences on Flexibacter in the
study location. The study was to monitor the behaviour of the contaminant under the pressure from fluctuation of porosity
reflecting on dispersion rate in fine and silty sand formation. Variation of Flexibacter were expressed in various condition
through theoretical values from the simulation, the developed model generated concentration from various phase of the
transport system reflecting variation pressure from porosity mostly in silty formation, such condition were observed from the
level of concentration in various phase from the simulation values, application of mathematical modelling method were to
ensure that the behaviour of the microbes are thoroughly captured in the study location, experimental values were compared
with the theoretical values for model validation, the study is imperative because experts will definitely examined the effect
from fluctuated porosity reflecting on dispersion on the concentration of Flexibacter in the study location.
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food and waterborne diseases in humans [4,- 6,]. An
understanding of the overland transport mechanisms from land
applied waste is needed to improve design of BMPs and
modelling of NPS pollution for development and
implementation of Total Maximum Daily Loads (TMDL). The
process of classifying sources of NSP pollution could be greatly
simplified by identifying the predominant species of
Enterococcus that are associated with specific sources of faecal
pollution. The Biology System identifies microorganisms based
on carbon source utilization [7, - 10]. [11-, 13], employed carbon
source utilization as a form of phenotypic fingerprinting to
classify enterococcal isolates from known fecal sources in four
different geographical regions. Environmental and public health
problems associated with the spreading of sewage on land have
been observed since the dawn of the 20th century. Instances of
land application of sewage are increasing because this disposal
process removes some of the pollutants from the applied
sewage, constitutes a possible aquifer recharge source, and
increases crop yields by supplying essential nutrients and by
improving soil properties [15-16]. However, disadvantages of
land application may include degradation of quality of surface
and groundwater through chemical and microbial

1. Introduction

The amount and assortment of the microbes in natural waters
varies very much in different places and under dissimilar
conditions. Bacteria are washed into the water from the air, the
soil and from almost every conceivable object. Significant
analysis through statistics of bacteria has been applied
expressing the rates of migrate through media even when the
proportion reserved is very high. It has been observed that faeces
of animals contain enormous numbers of bacteria and many
enter natural water systems. But porosity and permeability
measurements on aquifer sediments indicate that adequate
spaces for bacteria exist in many sediment types, even in some
rather dense porous rock [1 - 4]. The interstices of the shallow
aquifer sediments can easily accommodate bacteria and
probably Protozoa and fungi as well. Larger organisms will be
excluded from most subsurface formations, except for gravelly
and cavernous aquifers [20, - 22]. More than 150 pathogens
found in livestock manure are associated with risks to humans,
including Campylobacter spp., Salmonella spp., Listeria
monocytogenes, Escherichia coli O157:H7, Cryptosporidium
parvum and Giardia lamblia, which account for over 90% of
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contamination, and accumulation of heavy metals in soil.
Spreading agricultural wastes may constitute a source of
pathogens to the groundwater, surface water and soil. The
application of these wastes to agricultural lands can cause
environmental problems even when the application procedures
are within the current guidelines. Problems have been
demonstrated in Ontario [17-19] where applications of liquid
manure to agricultural fields have resulted in rapid movement of
a tracer bacterium, nalidixic acid-resistant Escherichia coli,
through the soil and under drain systems leading to
contamination of surface receiving waters. Microbial
contamination of water and soil due to land application of liquid
manure and other liquid wastes is difficult to treat, because once
applied; manure becomes a potential non-point source of
pollution, less susceptible to correction than a point source [9, -
12]. Pathogenic bacteria and viruses known to cause disease
have been detected in groundwater. Contaminated groundwater
causes almost half of the outbreaks of water-borne diseases each
year in the United States [9]. The most important pathogenic
bacteria and viruses that might be transported to groundwater
include Salmonella sp., Shigella sp., Escherichia coli and Vibrio
sp., and hepatitis virus, Norwalk virus, echovirus, poliovirus and
coxsackie virus [3, 20-22]

2. Governing Equation
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This implies that equations (4), (5), (6) and (7) can be
written as:
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3. Materials and Method

Standard laboratory experiment where performed to monitor
Flexibacter concentration using the standard method for the
experiment at different formation, the soil deposition of the
strata were collected in sequences base on the structural
deposition at different locations, this samples collected at
different location generated variations at different depths
producing different Flexibacter concentration through pressure
flow at different strata, the experimental result were compared
with the theoretical values for the validation of the model.
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4. Results and Discussion

Results and discussion are presented in tables including graphical representation void ratios in lateritic and peat soil
formations.
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Figure 1. Concentration of Flexibacter at Different Depth.
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Figure 2. Concentration of Flexibacter at Different Time.
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Figure 3. Comparison of Predictive and Experimental of Flexibacter at Different Depth.
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Figure 4. Comparison of Predictive and Experimental of Flexibacter at Different Time.

1.2
c
9
=}
<
£ 1
S
% 08 e
| -
2T /0/‘/
X<
z 08 /J
‘g —e— Concentration [Mg/L
S o4
L
>
[
>
£ 02
T
2
&
0
0 10 20 30 40
Depth [M]
Figure 5. Concentration of Flexibacter at Different Depth.
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Figure 6. Concentration of Flexibacter at Different Time.
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Figure 7. Comparison of Predictive and Experimental of Flexibacter at Different Depth.
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Figure 8. Comparison of Predictive and Experimental of Flexibacter at Different Time.
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Table 4. Comparison of Predictive and Experimental of Flexibacter at
Different Depth.

Table 8. Comparison of Predictive and Experimental of Flexibacter at
Different Depth.

Theoretical values Conc. Experimental values

Experimental. Conc.

Time Per Day [Mg/L [Mg/L] Time Per Day Predictive Conc. [Mg/L [Mg/l]
10 4.22E-02 4.44E-02 10 0.49 0.44
20 4.61E-02 4.51E-02 20 0.52 0.56
30 4.63E-02 4.54E-02 30 0.56 0.59
40 4.66E-02 4.67E-02 40 0.58 0.65
50 4.67E-02 4.71E-02 50 0.65 0.68
60 4.65E-02 4.75E-03 60 0.68 0.73
70 4.68E-03 4.65E-03 70 0.72 0.75
80 4.69E-03 4.66E-03 80 0.76 0.84
90 4.73E-03 4.82E-03 20 0.83 0.89
100 4.75E-03 4.88E-03 1(1)8 8222 g:g;
110 4.78E-04 4.68E-04 120 008 o
120 4.79E-04 4.71E-04

Table 5. Concentration of Flexibacter at Different Depth.

Depth [M] Concentration [Mg/L
3 0.49
6 0.52
9 0.56
12 0.58
15 0.65
18 0.68
21 0.72
24 0.76
27 0.83
30 0.88
33 0.96
36 0.98

Table 6. Concentration of Flexibacter at Different Depth.

Time Per Day Concentration [Mg/L
10 0.49
20 0.52
30 0.56
40 0.58
50 0.65
60 0.68
70 0.72
80 0.76
90 0.83
100 0.88
110 0.96
120 0.98

Table 7. Comparison of Predictive and Experimental of Flexibacter at
Different Depth.

Experimental. Conc.

Depth [M] Predictive Conc. [Mg/L [Mg/l]
3 0.49 0.44
6 0.52 0.56
9 0.56 0.59
12 0.58 0.65
15 0.65 0.68
18 0.68 0.73
21 0.72 0.75
24 0.76 0.84
27 0.83 0.89
30 0.88 0.95
33 0.96 0.97
36 0.98 1.11

The figure expresses the behaviour of Flexibacter in fine
and silty sand formation in the study area, figure one to four
expresses it migration process in serious vacillation in the
formation, dispersions and porosity influences were found to
affect the deposition of the system, fluctuation from high to
lower concentration were examined to deposit in different
concentrations, the figure express concentration variation in
some location, the deposition of the contaminant are
determine by the rate of dispersions and porosity in the
deposited formation, since there are some content of clay in
silty formation, there are tendency of porosity and velocity of
flow within the intercedes of the formation hindering the
migration of Flexibacter in the study area. While in some
other location there is the tendency of deltaic influences from
high rain intensities increasing degree of saturation reducing
the accumulation of Flexibacter in fine and silty sand
formation, such porosity and dispersion influences were
found to vary between figure five to eight as it develop
increase in velocity and dispersion in fine and silty sand
formation thus increase the concentration of Flexibacter in
those location, despite linear deposition observed in those
figures, the concentration in figure five to eight are higher
than figure one to four.

5. Conclusion

The deposition of Flexibacter has been evaluated through
different notions to ensure that the behaviour of these types
of microbial species are examined. The study were evaluated
through mathematical expression applied to monitor the
behaviour and transport process of Flexibacter in fine and
silty formation, low variation of porosity were found to
deposit in some deposited strata, these were observed
through the rate of concentration deposited in the study area,
fluctuation and linear increase were observed, but the
deposited concentration varies base on the pressure from
variation of porosity and dispersion in the study area. The
study were to investigate the rate of porosity influences on
the deposition and transport process of Flexibacter in the
formation, these were examined from the application of the
mathematical modelling techniques, the developed model
generated theoretical values that has express the rate of
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porosity and dispersion influences and its concentration in
the study location, these were compared with experimental
values, and both parameters express best fit validating
developed model for the study.

Nomenclature

V = Void Ratio [-]

K = Permeability [LT™']

¢ = Porosity [-]

D = Dispersion in number [-]
V(x) = Velocity [LT™]

K4 =Decay [-]

C = Concentration [ML™]

T =Time [T]

X =Depth [L]
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