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Abstract

Dispersion of Enterococcus faecalis was monitor in the study environment based on their heterogeneity in the creek, this
shows serious concern base on rate of concentration from microbial analysis carried in the creek, the study determined the
predominant factors that developed the heterogeneous dispersion in the transport of Enterococcus faecalis in the study area, this
condition generated exponential phase based on the effect of the dispersion through the heterogeneous velocities of the creek, this
expression implies that the migration and other causes of the contaminant deposition are influenced by these factors, the growth
rate from exponential phase including high to low concentration are determined based on this predominant influential parameters,
the derived modeling system expressed the behaviour of the microbes, this was carried outby simulating the behaviour of these
parameters to determined their various effect on the transport of Enterococcus faecalis in the creek. The concentration ranged from
0.030278489-1.316392604, 0.034087772- 0.922131816, 0.024755029-0.39245102, 0.020945746-0.203891513, 0.024564565-
0.150752015, 0.040754017-0.150752015, 0.03123081-0.23763553, 0.040754017- 0.287886202. The migration process based
on different level of concentration in the creek were thoroughly observed, the predictive were compared with experimental data,
and both parameters expressed best fits correlation, the study has developed high level of its significant through these parameters
influence, it has also identifies the variations of other substance through the physiochemical analysis that could have increase the
growth rate despite the dispersion influence through velocities of flow in the creek.
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Introduction

scale water quality improvements. Some experts have carried

There is notable important challenge that has been examined study that focused on developing models for predicting in-stream

to apply in improving water quality including the estimation of the . e
PPy p J d y & pathogen concentrations based on the landscape characteristics

h ination i h 1 i
pathogen contamination in stream water, the problem remains our and hydrology of watershed Eluozo and Amadi 2019a [4], Eluozo
and Amadi 2019b [5] Jamieson 2004, Jamieson 2005a, 2005b

[6,7]. The high rain intensities events occur in land shortly after

weak understanding of the combined impacts of bacterial loadings
from point and non-point sources, others challenge also includes
the (diffuse) sources and their impact on in-stream pathogen
concentrations Pandey 2012 [1], Eluozo and Ezeilo 2018a [2],

Eluozo and Ezeilo 2018b [3]. To solve these problem mathematical

manure application to cropped land experienced overland flow,
these in turn delivered large quantities of bacteria and potentially

pathogens into surface waters Soupir et al. 2006 [8], Eluozo and

models that incorporate the influence of watershed characteristics . .. L .
P Ezeilo 2018c [9]. Moreover, E. coli in that is injected in manure can

and hydrology has observed to a useful tool to calculate in-stream . . .
be transported to streams through tile drainage systems instead

pathogen concentrations, these are derived strategy for watershed
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of overland flow Dorner et al. 2006 [10]. This Effluent from CAFOs
contains high levels of E. coli according to Mallin and Cahoon 2003
[11] Eluozo and Afiibor 2019 [12], Eluozo and Afiibor 2018 [13],
these also experience an increase in stream with high rates of E.
coli due to the influx of animal waste Armstrong et al. 2009 [14];
Centner and Feitshans, 2006; Jagai et al., 2010; Lichtfouse et al.
2010 [15] Eluozo and Oba 2018 [16].

Theoretical Background

%\ BOK = A) (1)
dx
Multiplying the equation through by C[x], we have:
dc .
C(x)d— +C(x) f(x)K = C(x)A(x) )
x
Let P(x) = C(x)B(x) 3)

Then Equation (2), we have:

C(x) % +C(x)B(x)K = C(x)A(x)
fx

4)
C(x)%JrP(x)K =C(x)A(x) 5)
C(x)P'+ P(x)K = C(x)A(x) (6)
C(x)P' = C(x)A- P(x)K (7)

Differentiate 2" term on the left-hand side of (6) with respect

to x, we have

K % = C(x)A(x)-C(x)P* (8)
9 ee)ate) -] 0
Oy p] o

Applying separation of variables, by dividing through by C(x)
and cross multiply by dx, gives:

dc 1 )
v K[A(x)P ]dx

(11)
ﬁdc - %[A(x)—Pl]dx 2
Céx)d(? =[Ag)ijdx 2
fﬁczf[/ﬁ)};}’x” (14)
InC(x)= J‘A(x}zixfj‘%dxﬂy (15)

lnC(x):%[AfoI]x+ry (16)
A(x) P!
111C(x):( e —z} +n (17)
Taking exponent of both side of the equation
(22,,)
K K
C(x) =/ (18)
i(;ir—Plx]
C(x)= Dex (19)
Materials and Method

Standard laboratory experiment where performed to monitor
Enterococcus faecalis using the standard method for the experiment
at different sample at different station, the water sample were
collected in sequences base on specification stipulated at different
locations, this samples collected at different location generated
variations at different distance producing different Enterococcus
faecalis concentration through physiochemical analysis, the
experimental result were compared with the theoretical values for
model validation [17-20].

Results and Discussion

Figure one presented explained Enterococcus faecalis

the trends

experienced gradual increase to the optimum growth rate recorded

concentration through graphical representation,
at thirty-six meters distance, while experimental and predictive
values experienced slight fluctuation to the optimum level thus
observed best fits correlation. The Figure observed similar condition
from figure one but experienced fluctuation between fifteen and
twenty meters and finally maintained linear growth to the optimum
rate recorded at the same distance, figure three developed rapid
increase but experienced vacillation between fifteen and thirty, but
suddenly developed homogeneous growth between thirty two to
thirty six meters distance, the predictive and experimental values
maintained similar trend, figure four observed close growth rate
condition just like figure three, but with fluctuation based on the
influence from these predominant influential parameters, whereby
fluctuation were observed between eighteen and twenty eight,
but sudden observed linear increase to optimum level recorded at
thirty six meter distance, figure five observed rapid growth rate to
the optimum at twenty four meters distance but experienced rapid
decrease from twenty six to thirty six meters at the lowest rate, five
six experienced rapid fluctuation from the lowest at three meters
to the optimum at the center, but finally fluctuate with decrease as
the distance increase to the lowest rate of concentration recorded

at thirty six meters, but not lower than the initial concentration
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[21]. The experimental values experienced vacillation from the
lowest rate of concentration to optimum level at twenty meters, but
gradually observed decrease closely to the initial concentration.

Figure seven observed rapid increase between the predictive and

experimental values to the optimum rate recorded at thirty-two,

but experienced slight decrease between thirty-two and thirty-six.
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Figure 1:

Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance
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Figure 2: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Figure 3: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Figure 4: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Figure 5: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Figure 6: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Figure 7: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Figure 8: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.
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Table 1: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Diseeee] Predictivt_a Conc?ntration [C] Variation Experimental Values of Concentration Dispersion
Dispersion [1.22-1.65] [1.22-1.65]

2 0.030278489 -0.00868
4 0.070080185 0.07756
6 0.1336899 0.15164
8 0.18968105 0.21548
10 0.246624519 0.271

12 0.324519045 0.32012
14 0.411936779 0.36476
16 0.432692061 0.40684
18 0.529633002 0.44828
20 0.540865076 0.491

22 0.542573943 0.53692
24 0.649038091 0.58796
32 0.941569781 0.88172
34 1.162312418 0.98716
36 1.316392604 1.10924

Table 2: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

e | Predictive _Concefltration [C] Variation of Experimental Values of Concentration Dispersion
Dispersion [1.15-1.42] [1.15-1.42]

2 0.034087772 -0.00868
4 0.064366261 0.07756
6 0.076550656 0.15164
8 0.18968105 0.21548
10 0.246624519 0.271

12 0.324519045 0.32012
14 0.411936779 0.36476
16 0.432692061 0.40684
18 0.529633002 0.44828
20 0.540865076 0.491

22 0.542573943 0.53692
24 0.534759602 0.58796
32 0.667301407 0.88172
34 0.74138665 0.98716
36 0.922131816 1.10924

Table 3: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Distance| 4] Predictiv&_e Conc_entration [C] Variation of Experimental Values of Concentration Dispersion
Dispersion [1.111-1.185] [1.111-1.185]

2 0.024755029 0.0176
4 0.04779588 0.0444
6 0.077693441 0.0704
8 0.102829398 0.0956
10 0.134726832 0.12

12 0.167386123 0.1436
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14 0.201950055 0.1664
16 0.2003258 0.1884
18 0.222795259 0.2096
20 0.243741004 0.23

22 0.257639577 0.2496
24 0.263919583 0.2684
32 0.35341649 0.3356
34 0.372267131 0.3504
36 0.39245102 0.3644

Table 4: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Distance|[¥] Predictiv&_e Conc_entration [C] Variation of Experimental Values of Concentration Dispersion
Dispersion [1.001-1.085] [1.001-1.085]
2 0.020945746 0.022
4 0.042081956 0.034
6 0.06340863 0.046
8 0.086068553 0.058
10 0.10615721 0.07
12 0.126245867 0.082
14 0.135287603 0.094
16 0.12414014 0.106
18 0.137086392 0.118
20 0.14850893 0.13
22 0.152884295 0.142
24 0.149641094 0.154
32 0.18580804 0.202
34 0.194183152 0.214
36 0.203891513 0.226

Table 5: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Distance fx] Predictive .Concefltration [C] Variation of Experimental Values of Concentration Dispersion
Dispersion [0.97-1.16] [0.97-1.16

2 0.024564565 0.02564
4 0.052938412 0.0524
6 0.073693694 0.07804
8 0.102067541 0.10232
10 0.13234603 0.125

12 0.147387387 0.14584
14 0.165285707 0.1646
16 0.181279385 0.18104
18 0.195368421 0.19492
20 0.198029609 0.206

22 0.207357041 0.21404
24 0.214779833 0.2188
32 0.210187451 0.20024
34 0.174755809 0.185

36 0.150752015 0.16504
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Table 6: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Distance [x]

Predictive Concentration [C] Variation of

Experimental Values of Concentration Dispersion

Dispersion [0.97-1.31] [0.97-1.31]
2 0.040754017 0.0350232
4 0.085317317 0.0971856
6 0.1336899 0.1516264
8 0.174443918 0.1984848
10 0.194246879 0.2379
12 0.22738233 0.2700112
14 0.251946894 0.2949576
16 0.257465044 0.3128784
18 0.255364628 0.3239128
20 0.198029609 0.3282
22 0.207357041 0.3258792
24 0.214779833 0.3170896
32 0.210187451 0.2200272
34 0.174755809 0.1809816
36 0.150752015 0.1363024

Table 7: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Distance [x] Predictive Fonceptration [C] Variation of Experimental Values of Concentration Dispersion
Dispersion [1.04-1.29] 1.04-1.29]
2 0.03123081 0.038016
4 0.066270903 0.098128
6 0.105120278 0.150432
8 0.136351088 0.195024
10 0.179962067 0.232
12 0.22738233 0.261456
14 0.27194563 0.283488
16 0.257465044 0.298192
18 0.255364628 0.305664
20 0.264692061 0.306
22 0.280685739 0.299296
24 0.23763553 0.285648
32 0.28637311 0.163536
34 0.288081977 0.116608
36 0.270744429 0.063312

Table 8: Predictive and Experimental Values of Enterococcus faecalis Concentration at Different Distance.

Distance [x]

Predictive Concentration [C] Variation of

Experimental Values of Concentration Dispersion

Dispersion [1.05-1.31] 1.05-1.31]
2 0.040754017 0.044936
4 0.085317317 0.078488
6 0.1336899 0.111272
8 0.174443918 0.142904
10 0.194246879 0.173
12 0.198812708 0.201176
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14 0.205283178 0.227048
16 0.219372214 0.250232
18 0.229651968 0.270344
20 0.236122438 0.287

22 0.249259154 0.299816
24 0.260491228 0.308408
32 0.316847374 0.292856
34 0.30427143 0.274568
36 0.287886202 0.249752

Conclusion

The study has express the behaviour of the system in terms
the microbe’s growth rate in kolo creek, the study expressed the
behaviour under the influenced from heterogeneous dispersion
of in the creek, the dispersion were influenced by heterogeneous
velocity of flow in the creek, the transport load of the contaminant
were monitored based on these factors, the migration rate of
the contaminant experience exponential phase in the transport
system, this concept was observed from the trend through the
graphical representation, slight fluctuation were experienced base
these influential parameters in the system in such heterogeneous
dispersions, these condition can also be attributed to some
disposition of physiochemical substance that deposited under
fluctuation, this factors also affect the concentration and the
rate of transport of the microbes in the creek, while in some
other location the dispersion developed high to low rate of
concentration, these condition experienced influence from the
dispersion state and thus exhibited high to lowest concentration
with some level of vacillation on the migration rates, the study
has expressed the behaviour of Enterococcus faecalis deposition in
the study environment, the derived simulation values monitor the
behaviour of the contaminant based on these predominant factors,
the parameters have affect the deposition and migration of the
contaminant at different locations, these condition shows various
concentration at different station point in the study environment,
the study has definitely expressed the of dispersion of Enterococcus
faecalis contaminant from the initial point of discharge [22-24]. The
derived simulation parameters were compared with experimental
values, and both parameters expressed best fits correlation, the
study is imperative because the effect from variation of dispersion
has been determined, other parameters that were also monitor
such as velocity of flow that determined the heterogeneous state of
the dispersion were thoroughly evaluated in the study.
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