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Abstract

The increases of microbial deposition are through the substrate depositions in soil and water environments there are
different types of substrate, but the degree of deposition varies due to the stratification of the formation including
the velocity of flow in the formations, the rate of concentration of carbon reflect the Concentration of E.coli
deposition in soil and water environments, the deposition of carbon were examined from risk assessment carried out,
the analysis are from generated results showing high degree of carbon deposition in the study location. The result
implies that the substrate reflect the increase of E.coli concentration in soil and water environment, water quality are
affected in the study area, the analysis were also carried out showing high deposition of E.coli in the study area. To
prevent this rate of pollution and monitor the rate of carbon deposition, mathematical model were develop to
monitor the deposition of carbon and the concentration of E.coli in the formations, the stratification of the soil strata
are subject to variation in lithology under the influence of other parameters that determined the migration of
microbes and the deposition of the microelements in pheratic aquifers, the developed model will definitely
streamline the challenges from the deposition of carbon including the concentration in soil and water environment.
Copyright © IJWMT, all rights reserved.
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1. Introduction
The effectiveness microbes to be convert ass absorbed soil carbon into microbial biomass have been called the

microbial growth efficiency (Y), carbon-use efficiency, or substrate-use effectiveness. This physiological features of
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the microbial biomass powerfully pressure overall soil unrefined carbon (SOC) budgets and carbon sequestration in
ecosystems (Six et al., 2006). Since: nutrient ratios in microbial biomass differ over comparatively narrow ranges Y
also contributes to regulation of nitrogen (and other nutrient) mineralization and immobilization in soils (Six et al.,
2006). Measurements of microbial growth efficiency in soil span a surprisingly wide range, from 0.14 to 0.77
(Schimel, 1988; Hart et al., 1994; Thiet et al., 2006). Despite the high variability of this integrative trait and its
importance in influencing organic matter turnover and nutrient availability, we have limited understanding of how
environmental variables influence growth efficiency (Frey et al., 2001; Six et al., 2006; Thiet et al., 2006). The size
and structure of the soil microbial population is a role of net primary making, plant carbon (C) portion, rhizosphere
activity, and litter substrate superiority (Smith and Paul, 1990; Fisk and Fahey, 2001; Myers et al., 2001), and is
controlled through complex communications with plants (Zak et al., 2000; Bohlen et al., 2001; Butler et al., 2004).
Changes in atmospheric CO2 concentration and nitrogen (N) deposition rates alter both the quality and quantity of
above- and belowground plant litter inputs to soil (Aber et al., 1993; Canadell et al., 1996), which in turn can affect
belowground microbial society arrangement and function (Phillips et al., 2002; Frey et al., 2004; Waldrop et al.,
2004). Considering the mechanisms controlling belowground C processes is useful in predicting future changes in
soil C stores in response to climate and land-use change (Pendall et al., 2004). Altering root and coarse woody
debris (CWD) inputs to soil is one method to examine the feedbacks between plants, microbes, and soil organic
matter (SOM) dynamics (Nadelhoffer et al., 2004). In a Douglas-fir forest, 7 y of CWD additions and litter and root

exclusion have produced significant changes in annual soil CO2 efflux (Sulzman et al., 2005).

2. Theoretical Background

The deposition of carbon in soil and water environment serves in different varieties, this type of micronutrients were
found to deposit predominantly in the study location through man made activities and natural origin, the rate of
carbon concentration from organic soil were confirmed from risk assessment, this was carried out to monitor the
growth rate of some microbes rapidly increasing in microbial population in the study area. The growth rate of plant
through this micronutrient were also confirmed from the same risk assessment, this condition implies that the
deposition of carbon predominantly deposited in the study location has advantage and disadvantage in soil and water
environments, but the focus of this study centre on the health implication of carbon deposition at optimum level in
saturated zone to aquiferous environment. Predominant deposition of carbon from man made activities and natural
origin has rapidly increase contaminant from E.coli to the optimum level in the study area, this condition has
worsened the pollution of water quality in the study area. To stop this scourge, mathematical model were developed
to mathematically develop a model that monitor the deposition of carbon from organic soil to aquiferous strata
formations. The model was developed base on the parameters that influences the transport and deposition of carbon
in soil and water environment.

The microbial growth rate of E.coli were expressed from the developed equation that generated the developed
model, since the micronutrients rapidly increase the concentration of E.coli in soil and water environment, the model

express the rate deposition at various formations under various influence that sustain the deposition of
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micronutrients and microbes in the formations. The model were discretize in phase base on various influence
including the behaviour of the microbes in their transport process. This will definitely stream line the Behaviour of
the microbes in terms of producing the conceptual frame work that can be applied in ensuring that ground water
monitoring in the study location project baseline to solve contaminant problem in ground water abstraction used for

human activities.

3. Governing equation
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The concept of this techniques is to descretized equations according to various condition that the substrate influence

the microbes under the influence of stratification of the formation at various depths to phreatic aquifers, this

condition were found necessary since it’s the substrate that is subject of concern on the growth rate of microbes in

soil and water environments, so it is imperative to ensure that the substrate is thoroughly examined to monitor the

rate of deposition at various formation, thus predict their depositions at different depths in the study area.
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Applying direct integration on (2) we have
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So that we put (20) and (210 into (19), we have
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Equation (2) derived by direct integration of some parameters was in accordance with the system, directed
integration were found necessary to couple the variables the have similarity ,this is base on the deposition of the
substrate reflecting the concentration of the microbes from organic soil, it is confirmed that the concentration of
carbon and E.coli experience high degree of concentration. Variable were found to express their relation with each
other in terms of there pressure of increase including deposition of carbon increase in microbial population in

organic soil, the accumulations of carbon are very high.

Equation (35) becomes

_ 12
Cs, = Cs/ A t Cosix ..................... (37)
Ds Vv
) 5,/=0,x=0
Again at
t=20B

Equation (37) becomes
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We approach the system by using Bernoulli’s method of separation of variables.

Cs, =Z7T
oCs; _ 771
ot

oCs, _ 717
oz

Hence, we put (45) and (46) into (44), so that we have

ZTl
\Y
T

1-
:Mb&ZT
Vo T

37



International Journal of Waste Management and Technology
Vol. 1, No. 2, May 2013, PP: 31 — 48, ISSN: 2327-8757 (Online)
Available online www.ijwmt.com
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By substituting (52) and (53) into (44), we get

_)?
yl ) v,
Cs, = ACost +B SmWZ Cost (54)
Subject (54) to condition in (6) so that we have
Cs, =Ac (55)

Similar conditions are expressed in equation (55) the depositions of carbon migrating to lateritic soil are found to
deposit very high concentration of substrate, due the low permeability content, therefore the tendency of
accumulation waiting for high degree of saturation is to enable it migrate to were the permeability deposit higher
degree in the soil strata, similar condition developed the composition of these parameter integration in equation
(55) were the concentration of the substrate at the state experiences variations, condition, so the formation stratum

determined the expressed variable that developed model denoted as C,= Ac in equation (55).

Equation (56) becomes
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Equation (40) and (57) express the influence of the substrate in terms of increase in microbial population, this

condition were considered in these various in these two equations, microbial population expressed is to monitor the

formations were microbes are predominant. The equations take care of the rate of carbon deposition in the
formations, the equation in (40) and (55) expressed the results of high degree of deposition in the formations, the

above expressed equation reflect the consequences of carbon deposition, the expression is to monitor microbial

population, including high degrees of feeding from the substrate deposition in the formations. This condition

generates lots of variations in microbial behaviour in different dimensions. Moreso the degree of substrate

considered in the state of microbial transport determined the rate of inhibition from other influence that deposit in

soil and water environment.
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Put (94) and (95) into (88) gives
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0 L
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Subject to equation (122) and (123) yield
Csg = (0)=Cs, (124)

So that equation (123) become

Cs, = Cs (¥ o (125)
Ds

Steady state were considered as expressed in equation (125), the deposition of substrate were expressed under the
influences of formation variation in deposition of the strata. But in most condition where the formation experienced
homogeneous deposition at the same time carbon maintained uniformity concentration in deposition, it implies that
in phreatic aquifers there the tendency of uniform flow of the substrate and microbial concentration in the
formation, therefore such condition may result to uniform flow and concentration from the substrate and E.coli
concentration, so equation (125) expressed such condition in the system, this reflect the behaviour assumed in the
migration of the contaminant and the deposition of carbon in the study location.

Now, assuming that at the steady flow, there is no NKP for substrate utilization, our concentration is zero, so that

equation (124) becomes
Csg =0 (126)

The expression in equation (126) were able to consider the situation of substrate were not experienced in the strata
this condition are possible in the sense that the may some formations the substrate may experienced inhibition in
the formation, thus the concentration will become zero, it implies that there is no deposition of substrate in those
formation as expressed in equation (126)

Therefore, solution of the system is of the form

Cs = Cs; +Cs, +Cs; +Cs, +Cs; +Cs; +Cs; +Csq ooovvinnnnnn, (127)

We now substitute (25), (43), (62), (74), (87), (99), (112) and (125) into (128), so that we have the model of the

form
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The derived model in (129) is from the modified equation that considered several conditions that could influence the
deposition of carbon in the study location. The deposition of carbon were investigated thoroughly from different
conditions in the study location, these process were itemizes, in modifying the developed governing equation,
several conditions that influence the behaviour of carbon deposition were also expressed in the system, since carbon
are substrate to microbial growth thus determined the population of the microbe in soil and water environments,
these condition were streamlined in the derived model at various phase, the behaviour of carbon deposition express
the concentration variables denoted mathematically in the system, this condition were determined through the
boundary values as express in the model equation, different phase were expressed on the process of developing the
model denoting it through various mathematical tools, from various characteristics of the formations, the rate of
concentration of the substrate determined the rate of concentration of the microbes under normal condition,
situations were the deposition are very high and there is degradation of the microbes were also considered in the
system this was expressed on the derived mathematical expression. The model if applied will definitely monitored

and determine the deposition and growth rate of E.coli in phreatic aquifers.

4. Conclusion

Carbons are usually deposited in our environment through made activities and natural origin. Carbon deposits in
the study location are from made activities, the rates of concentration in the study area were confirmed to be very
high, and the investigation from risk assessment generated the rate of carbon concentration. This level of deposition
are reflected on the high deposition of E.coli in the study area, the migration of E.coli in soil and water varied,
these expression were examined from risk assessment also, this condition were reflected from poor quality water in
the study location, the ugly scourge were from the abstracted ground water analyzed from different locations, results
proof that the quality of water are very poor, the contaminant investigated are microbial deposition e.coli

predominantly deposited, this condition implies that high deposition of carbon as increase the concentration of the
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microbes from organic soil to phreatic aquifers in the study area, the derived mathematical models developed will

definitely maintained the prevention of pollution and determine the concentration of carbon in phreatic aquifers.
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