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Abstract: 

This study monitors the heterogeneous effect on the migration of shigellae influenced by carbon in coastal 

environment. The study expresses the rate of exponential process of shigellae concentration through the 

influential that parameter was thorough monitored in the system. The study observed that carbon was not able 

to inhibit the migration of shigellae. Instead, it increased the population of shigellae in the study area. Results 

show an increase in the concentration of shigella from 6.93E-05 to 6.95E-04, at depths varying from 3m -

30m, and an increase of 2.64E-05 to 2.64E-04 at depths 3m to 36m.The level of exponential rate despite the 

variation of concentration express the behaviour of the contaminant in terms of transport to phreatic 

depositions. This implies that such micronutrient in some deposited litho structures cannot influence the 

degradation of shigellae concentration in deltaic formations. These were observed from the derived simulation 

values as the parameter experienced variation, but in linear phase to the optimum rate. These results were 

subjected to validation with experimental results, and both parameters expressed favourable fits. The structure 

of fine sand in heterogeneous condition including formation characteristics were found in the study to play 

serious role on the rate of concentration. The study is imperative because it has expressed their rate of variation 

and showed insignificant inhibition from carbon. 
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Introduction: 

It has been observed that since 1995 about 2.3 billion 

people.i.e. (41% of the world’s population will 

definitely experience water stresse. Moreso studies 

has stated that there will be rapid increase to 

3.5billion by 2025 (48% of the expected world 

population) [1]. This calls for quick measures in the 

implementation of other ways to maintain water 

portability [2]. They are utilized for other purpose 

such as waste water that consists of house hold waste 

water, industrial waste water and storm water which 

eventually percolates into groundwater [11, 14]. Most 

developed nations treat wastewater. In some cities 

wastewater is used to irrigate multiplicity of crops 

and landscapes across the globe [5, 6, and 7]. However, 

efforts were made and most likely the best notable 

example is in 2001, when 20 million hectares of land 

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, 14], management of salts [8, 

10, and 13] and public perceptions [3, 4, 7, and 8]. 

Inventories of waste water use in particular regions 

have been conducted [11, 12,13], but a broad overview 

of how many commonly found organic by-products 

in treated wastewater could affect agricultural 

productivity with persistent use in irrigation is 

lacking [13]. 
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Where A(y) and B(y) are function of y 
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Multiplying Equation (2a) through by (1- n) 
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Therefore equation (3) can be written as: 
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Materials and method: 

Standard laboratory experiment was performed to 

monitor the rate of Shigellae transport   at different 

formation. The soil deposition of the strata was 

collected in sequences based on the structural 

deposition at different study areas. The samples 

collected at different locations generated   variation 

of Shigellae concentration at different depths   

through its pressure flow at the lower end of the 

column. The experimental result was applied and 

compared with theoretical values for model 

validation. 

Results and Discussion: 

Results and discussion are presented in tables 

including graphical representation of heterogeneous 

permeability coefficient at different depths. 

 

 

 

 

 

 

 

 

Table 1: Predictive and Experimental Values for Shigellae Concentration at Different Depths 
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Table 2: Predictive and Experimental Values for Shigellae Concentration at Different Depths 

Depth [M] Predictive Concentration [Mg/L] Experimental Concentration [Mg/L] 

3 2.64E-05 2.70E-05 

6 5.28E-05 5.40E-05 

9 7.92E-05 8.10E-05 

12 1.06E-04 1.08E-04 

15 1.32E-04 1.35E-04 

18 1.58E-04 1.62E-04 

21 1.84E-04 1.89E-04 

24 2.11E-04 2.16E-04 

27 2.38E-04 2.43E-04 

30 2.64E-04 2.70E-04 

 

Table 3: Predictive and Experimental Values for shigellae Concentration at Different Depths 

Depth [M] Predictive Concentration [Mg/L] Experimental Concentration [Mg/L] 

3 9.10E-06 9.2E--06 

6 1.81E-05 1.82E--05 

9 2.72E-05 2.72E-05 

12 3.62E-05 3.62E-05 

15 4.53E-05 4.52E-05 

18 5.44E-05 5.44E-05 

21 6.34E-05 6.32E-05 

24 7.24E-05 7.22E-05 

27 8.15E-05 8.12E-05 

30 9.10E-05 9.02E-05 

33 9.97E-05 9.92E-05 

36 1.10E-04 1.08E-04 

 

 

 

 

 

Table 4: Predictive and Experimental Values for Shigellae Concentration at Different Depths 

Depth [M] Predictive Concentration [Mg/L] Experimental Concentration [Mg/L] 

3 6.93E-05 6.04E-05 

6 1.38E-04 1.20E-04 

9 2.10E-04 1.80E-04 

12 2.77E-04 2.40E-04 

15 3.47E-04 3.40E-04 

18 4.16E-04 3.60E-04 

21 4.85E-04 4.20E-04 

24 5.54E-04 4.80E-04 

27 6.24E-04 5.40E-04 

30 6.93E-04 6.00E-04 
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Depth [M] Predictive Concentration [Mg/L] Experimental Concentration [Mg/L] 

3 3.17E-08 3.04E-08 

6 6.35E-08 6.04E-08 

9 9.53E-08 9.04E-08 

12 1.27E-07 1.20E-07 

15 1.59E-07 1.50E-07 

18 1.96E-07 1.80E-07 

21 2.22E-07 2.10E-07 

24 2.54E-07 2.40E-07 

27 2.85E-07 2.70E-07 

30 3.18E-07 3.00E-07 

 

Table 5: Predictive and Experimental Values for Shigellae Concentration at Different Depths 

Depth [M] Predictive Concentration [Mg/L] Experimental Concentration [Mg/L] 

3 5.46E-07 6.20E-07 

6 1.16E-06 1.22E-06 

9 1.64E-06 1.82E-06 

12 2.18E-06 2.42E-06 

15 2.73E-06 3.02E-06 

18 3.27E-06 3.62E-06 

21 3.82E-06 4.22E-06 

24 4.37E-06 4.82E-06 

27 4.91E-06 5.42E-06 

30 5.46E-06 6.02E-06 

 

 

 

 

 

 

 

 

 

 

Figure 1: Predictive and Experimental Values for Shigellae Concentration at Different Depths 
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Figure 2: Predictive and Experimental Values for Shigellae Concentration at Different Depths 

 

 

 

 

 

 

 

 

 

 

Figure 3: Predictive and Experimental Values for shigellae Concentration at Different Depths 
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Figure 4: Predictive and Experimental Values for Shigellae Concentration at Different Depths 

 

 

 

 

 

 

 

 

Figure 5: Predictive and Experimental Values for Shigellae Concentration at Different Depths 

Figures one to five presented shows the rates at 

which exponential migration of shigellae were 

observed in the transports process. Furthermore, it 

explained linear migration of the contaminant based 

on the heterogeneity of the strata in the coastal 

environment. These graphical representations 

express various rates of concentration under the 

influence of carbon in the study location. Generally, 

the migration rate monitored were observed to 

predominantly transport in linear condition. The 

influential transport of the system in most of these 

figures are the heterogeneous structure of fine sand, 

but the predominant deposition of carbon was 

observed to increase the microbial population. 

Variation of concentrations observed from the 

figures explained other influences from other 

conditions that may affect the behaviour of the 

transport process developing exponential phase of 

the system. The deposition of carbon as 
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pressured all the rates of concentrate are expressed 

in the figures above. The simulation values were 

subjected to validation by comparing it with 

experimental values, and both parameters developed 

faviourable fits. The heterogeneous structure of fine 

sand was observed not to influence the reduction of 

shigellae transport in the coastal environment, rather 

it allowed it to migrate faster as experienced in the 

transport process. 

Conclusion: 

The study was carried out to monitor the rate of 

inhibition from carbon in various litho structures in 

the study environment. However, from the results 

generated from the simulation values, the study 

observed that carbon was not able to inhibit the 

migration of shigellae.  Instead it increased the 

population of shigellae in the study area. The level 

of exponential rate despite the variation of 

concentration express the behaviour of the 

contaminant in terms of transport to phreatic 

depositions. This implies that such micronutrient in 

some deposited litho structures cannot influence the 

degradation of shigellae concentration in deltaic 

formations. There is no doubt that this study has 

revealed that carbon failure has inhibited the 

migration of shigellae in the study environment. The 

developed model was able to monitor the migration 

rate at various lithostratification, as observed by the 

stated findings through graphical representation. 

Experimental values were applied and compared 

with predictive values for model validation, and both 

parameters developed faviourable fits. 
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