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Abstract: This paper examined the behaviour of micrococcus deposition in higher heterogeneous permeable gravel 

formation in the study area, diffusion was observed to pressurize the behaviour of the contaminant in terms of inhibition from 

other deposited mineral in the formation, such development was experienced in the study, the transport processes were 

observed to reduce the concentration at different soil formation, despite the fluctuation deposition of the contaminant, the 

concentration was very low due to an inhibition from diffusion of micrococcus concentration in the study area, fluctuation 

were also observed in the transport process, the pressure were from diffusion influences through some other deposited minerals 

that were also observed to cause more inhibition in the study location. Such condition express fluctuation from the simulation 

values, the study is imperative because the rate of micrococcus diffusion of contaminant has been expressed in various 

dimension, experts will definitely apply this techniques as another breakthrough in monitoring transport system of 

micrococcus in the study location. 
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1. Introduction 

The rate of Mass flow movement of dissolved ions in water 

within the soil profile has been observed in various experts, such 

development like the downward movement due to rainfall and 

applied irrigation water, or upward movement by water 

evaporation from the soil surface, with this downward/upward 

movement occurring in the soil mass through its pores. This are 

in lined with a the process of diffusion of contaminant in the soil 

to phreatic bed Diffusion is known to be the movement of ions 

within water films that exist around soil particles, the driving 

force being the ion concentration gradient, always moving from 

an area of high concentration to an area of lower concentration. 

Most ions in solution are moved by diffusion, the movement 

occurring in very short distances around and between the soil 

particles. Development in modeling microbial processes in 

porous media is necessary to improving our thoughtful of how 

physical, chemical, and biological processes are attached in 

groundwater and their effect on groundwater- chemistry 

evolution, bioremediation, and the reactive transport of 

contaminants and bacteria [1 - 4]. Much of the emphasis to date 

has been on quantitative representations of either the kinetics of 

contaminant degradation or the physical (or physicochemical) 

processes that affect the transport of bacteria in porous media, 

primarily because these issues are more tractable to the 

microbiological and hydrologic transport fields. Consequently, 

most reactive transport models incorporate some of the major 

physical processes, and these processes have been the focus of 

numerous experimental and numerical modeling studies on 

colloid and biocolloids research. In contrast, the biological 

processes of growth/decay, chemotaxis, predation, physiological 

adaptation (survival), and adhesion of reactive detachment are 

characteristics of the bacterial population and by comparison 

have received little attention infield-scale hydrogeology 

transport models. Although many researchers readily 

acknowledge the importance of growth processes in transport [5 

-10], growth is often eliminated in column or field experiments 

of biocolloids transport [11 - 15]. Quantitative representations of 

microbial processes in saturated porous media are numerous; 

however, the coupling of these processes in dynamic 

contaminant systems is not well understood. Under oligotrophic 

(carbon-limiting) conditions in aquifers, microbial growth is 
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limited and most of the biomass is associated with the solid 

phase [5, 6, 7, 8, 9, and 10]. In these growth-limited 

environments, physical processes likely dominate transport of 

that portion of the biomass in the aqueous phase. In contrast, in 

nutrient-rich environments, such as contaminated aquifers, field 

observations consistently indicate a higher level of biomass in 

the aqueous phase. In a contaminated portion of the Cape Cod 

aquifer in Massachusetts, USA, [10 - 14] report that the aqueous 

biomass increased by an order of magnitude, whereas the 

concentration on the sediments remained approximately the 

same. [16 -17] observed 130% of total biomass free-living in a 

sewage-contaminated plume; [18] note that 90% of total 

biomass in a creosote contaminated aquifer was attached, but 

49% of (creosote-degrading) methanogens were in the aqueous 

phase. Likewise, at an in-situ bioremediation study at the 

Savannah River Site in Georgia, USA, the proportion of 

methanotrophs, which were stimulated to degrade chlorinated 

hydrocarbons, increased by as much as five orders of magnitude 

in the aqueous phase 15, 17]. These observations are consistent 

with specific recognition of growth-induced partitioning to the 

aqueous phase [11-13, 16, 17 and 18]. Such conditions indicate 

greater propensity for transport of native microbes under natural 

hydraulic gradients or under pumping as part of an accelerated 

bioremediation strategy when growth is a factor [15]. 

2. Governing Equation 
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Subject equation (16) to the following boundary condition 
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3. Materials and Method 

Standard laboratory experiment where performed to 

monitor metrococcous concentration 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 depth producing different migration of Micrococcus 

concentration through column experiment at different strata. 

The experimental results are applied to be compared with the 

theoretical values for model validation.  

4. Result and Discussion 

Results and discussion are presented in tables including 

graphical representation of micrococcus concentration  

Table 1. Predictive Values of Micrococcus Concentration at Different Depth. 

Depth [M] Micrococcus Concentration [Mg/L] 

3 1.04E-03 

6 2.19E-03 

9 1.10E-03 

12 4.40E-03 

15 5.50E-04 

18 6.61E-04 

21 7.70E-04 

24 8.81E-05 

27 9.91E-05 

30 1.10E-07 

33 1.21E-07 

36 1.32E-07 

39 1.43E-07 

Table 2. Predictive and experimental values for Micrococcus concentration 

at Different Depth. 

Depth [M] 
Predictive Micrococcus 

Concentration [Mg/L] 

Micrococcus Experimental 

Values [Mg/L] 

3 1.04E-03 1.10E-03 

6 2.19E-03 2.12E-03 

9 1.10E-03 1.70E-03 

Depth [M] 
Predictive Micrococcus 

Concentration [Mg/L] 

Micrococcus Experimental 

Values [Mg/L] 

12 4.40E-03 4.80E-03 

15 5.50E-04 5.80E-04 

18 6.61E-04 6.71E-04 

21 7.70E-04 7.90E-04 

24 8.81E-05 8.88E-05 

27 9.91E-05 9.98E-05 

30 1.10E-07 1.70E-07 

33 1.21E-07 1.31E-07 

36 1.32E-07 1.34E-07 

39 1.43E-07 1.45E-07 

Table 3. Predictive Values of Micrococcus Concentration at Different Time. 

Time Per Day 
Micrococcus Concentration 

[Mg/L] 

10 1.61E-02 

20 3.22E-02 

30 4.84E-02 

40 6.45E-03 

50 8.07E-03 

60 9.68E-03 

70 1.13E-04 

80 1.29E-04 

90 1.45E-04 

100 1.61E-06 

110 1.77E-06 

120 1.93E-06 

130 2.09E-06 

140 2.26E-06 

Table 4. Predicted and Measured of Micrococcus Concentration Different 

Time. 

Time 

Per Day 

Predictive Values, 

Micrococcus Conc. [M/g/L] 

Experimental Values, 

Micrococcus Conc. [M/g/L] 

10 1.61E-02 1.71E-02 

20 3.22E-02 3.34E-02 

30 4.84E-02 4.88E-02 

40 6.45E-03 6.66E-02 

50 8.07E-03 8.45E-03 

60 9.68E-03 9.89E-03 

70 1.13E-04 1.24E-04 

80 1.29E-04 1.34E-04 

90 1.45E-04 1.52E-04 

100 1.61E-06 1.74E-06 

110 1.77E-06 1.84E-06 

120 1.93E-06 1.88E-06 

130 2.09E-06 1.98E-06 

140 2.26E-06 2.18E-06 

Table 5. Predictive Values of Micrococcus Concentration at Different Depth. 

Depth [M] Micrococcus Concentration[M/g/L] 

3 2.16E-03 

6 5.24E-03 

9 7.86E-03 

12 1.04E-05 

15 1.31E-05 

18 1.57E-05 

21 1.75E-03 

24 2.00E-03 

27 2.25E-04 

30 2.50E-04 

33 2.75E-06 

36 3.25E-06 
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Table 6. Predicted and Measured of Micrococcus Concentration Different Depth. 

Depth [M] Micrococcus Predictive Values [M/g/L] Micrococcus Experimental Values [M/g/L] 

3 2.16E-03 2.34E-03 

6 5.24E-03 5.56E-03 

9 7.86E-03 7.98E-03 

12 1.04E-05 1.15E-05 

15 1.31E-05 1.44E-05 

18 1.57E-05 1.69E-05 

21 1.75E-03 1.86E-03 

24 2.00E-03 2.14E-03 

27 2.25E-04 2.45E-04 

30 2.50E-04 2.66E-04 

33 2.75E-06 2.89E-06 

36 3.25E-06 3.44E-06 

Table 7. Predictive Values of Micrococcus Concentration at Different Depth. 

Depth [M] Micrococcus Concentration[M/g/L] 

3 2.62E-01 

6 5.24E-01 

9 7.86E-01 

12 1.04E-01 

15 1.31E-01 

18 1.57E-02 

21 1.75E-02 

24 2.00E-02 

27 2.25E-03 

30 2.50E-03 

33 2.75E-03 

36 3.25E-03 

Table 8. Predicted and Measured of Micrococcus Concentration Different Depth. 

Depth [M] Micrococcus Predictive Values [M/g/L] Micrococcus Experimental Values[M/g/L] 

3 2.62E-01 2.88E-01 

6 5.24E-01 5.88E-01 

9 7.86E-01 7.99E-01 

12 1.04E-01 1.21E-01 

15 1.31E-01 1.42E-01 

18 1.57E-02 1.77E-02 

21 1.75E-02 1.88E-02 

24 2.00E-02 1.14E-02 

27 2.25E-03 2.45E-03 

30 2.50E-03 2.66E-03 

33 2.75E-03 2.98E-03 

36 3.25E-03 3.45E-03 

 

Figure 1. Predictive Values of micrococcus Concentration at Different Depth. 
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Figure 2. Predicted values for Concentration Different Depth. 

 

Figure 3. Predicted values for Concentration Different Depth. 

 

Figure 4. Predictive Values of micrococcus Concentration at Different Depth. 
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Figure 5. Predictive Values of micrococcus Concentration at Different Depth. 

 

Figure 6. Predictive Values of micrococcus Concentration at Different Depth. 

 

Figure 7. Predictive Values of micrococcus Concentration at Different Depth. 
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Figure 8. Predictive Values of micrococcus Concentration at Different Depth. 

The deposition micrococcus has been thoroughly evaluated 

through graphical representation from the simulation values, 

the rate of diffusion in the system were observed to affect the 

deposition of the contaminant in terms of migration process, 

this were express from the developed simulation values in the 

study area. The study shows that figure one and two 

maintained rapid fluctuation where the optimum values were 

recorded at twelve metres, sudden decrease were observed as 

it declined to the lowest concentration at thirty metres, but 

the influencing factor is the variation of diffusion that 

affected the transport system between the strata through the 

velocity of flow. These were observed to affect the migration 

process down to phreatic bed, while figure three and four 

maintained similar fluctuation process of deposition, the rate 

of migration at various time were monitor through the rate of 

velocity on the direction of flow. the deposition of diffusion 

in the soil structural deposition express fluctuation where the 

optimum values were recorded at thirty metre, sudden 

decrease were observed through change in depth, were the 

lowest were recorded at thirty six metres. The rates of 

diffusion are reducing the rate of concentration, slight 

depositions of the contaminant were observed in the transport 

process inhibited by the rate of diffusion in the strata. while 

figure five and six also experiences vacillation at different 

transport process in the study environment, fluctuation were 

observed on the rate of transport, the diffusion were found to 

pressure the system fluctuating as expressed in the figures, 

this development implies that the migration of micrococcus 

generates direct effect from diffusion rate in those strata, 

velocity of flow were under heterogeneous deposition as 

observed in the geological setting in the study environment, 

such development generated the fluctuation of micrococcus 

concentration as expressed in figure seven and eight. 

5. Conclusion 

The study has definitely evaluate the behaviour of 

micrococcus as express from the graphical representation, the 

rate of its depositions and transport level express fluctuation 

were the higher values are normally observed at the shallow 

depth between three to twelve metres and the lowest level 

deposited between thirty and thirty nine metres, the 

behaviour of the contaminant were found diffused by some 

other deposited minerals, slight migration were observed in 

the transport process due to inhibition of the minerals 

deposited in the formation, the study has express influences 

form diffusion in the transport of micrococcus, thus the 

structural setting are base on geomorphology and 

geochemistry deposit in the formation. There is no doubt that 

the rate of deposition has definitely evaluate the influences 

from diffusion in various rate of micrococcus in the study 

area. The developed model generated simulation values 

expressing the behaviour of the contaminant in the system, 

thus the level of diffusion impact on the transport process of 

the contaminant. Sight deposition observed has express the 

rate of inhibition from other deposited minerals, formation 

characteristics may also have generate slight impact on the 

transport process, these study has thoroughly examined the 

rate of effect from diffusion on migration of micrococcus in 

the study location. 
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