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Abstract

In this research, the water quality and the functioning mechanism of the human sewage treatment
plant are evaluated at the entry, stages and outlet. In this regard, the microbial, chemical and
physicochemical properties of wastewater samples are evaluated at the mentioned points.
Afterwards, the relationship in between the microbial and chemical pollutants are investigated.
Finally, corrective solutions are presented to improve the performance of the treatment plant by
having the detailed information on the microbial, chemical and physicochemical conditions of
wastewater at all the points of treatment plant. In this regard, microbial monitoring is performed
using the general TBC microbial kit and specific microbial kits including APB, FP, IRB, NRB,
Aero, SRB and TRB. The TBC kit is applied to measure the total number of bacteria in wastewater
samples and other kits are interrogated to determine each type of bacteria. In the following step,
the physicochemical and chemical parameters are monitored using reference techniques. The TBC
level is 10° cfu/ml at the entry point of the human sewage and its level reaches to 10° cfu/ml at the
second and third stages. Finally, the TBC value reaches to 10 cfu/ml in the outlet. The process of
reducing TBC from the inlet to the outlet prove the ideal performance of human sewage treatment
plant. The performance trend of the treatment plant is suitable for reducing other types of bacteria.
In the most cases, the bacteria level is reached from high to moderate level and in some cases to
low level.
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Figure 1. Image of a human sewage treatment plant with description of the stages: a) aeration
inlet, b) activated sludge, c) grease trap, d) sand filter outlet.
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Figure 2. Results from the repeatability of the TBC test for points a) aeration inlet, b) activated
sludge, c) grease trap, d) sand filter outlet of the human sewage treatment plant.
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Figure 3. Image of the microbial kit including TBC, FP, APB, IRB, NRB, Aero, SRB, and TRB
tests for points a) aeration inlet, b) activated sludge, c) grease trap, d) sand filter outlet of the
human sewage treatment plant.
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Table 1. Results of microbial tests including TBC, FP, APB, IRB, NRB, Aero, SRB and TRB for
points a) aeration inlet, b) activated sludge, c) grease trap, d) sand filter outlet of the human
sewage treatment plant.

Bacteria/ cfu/ml a b c d

TBC 100000 1000 1000 100
FP + + + +

APB 14000 4500 450 75
IRB 140000 500 500 25
NRB Moderate Moderate Moderate Moderate
Aero 610000 61000 6500 6500
SRB 100000 18000 5000 5000
TRB 10000 10000 1000 100

+: Positive, Pretense of bacteria, -: Negative, Absence of bacteria
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Table 2. Results of the total tests to examine physicochemical parameters including conductivity,

TDS, salinity percentage, alkalinity, and pH for points a) aeration inlet, b) activated sludge, c)
grease trap, d) sand filter outlet of the human sewage treatment plant.

Parameters a b C d
Conduct/ pS/cm 1382.1 1459.6 1514.5 1547.6
TDS/ ppm 690.2 732.3 757.6 774.6
NaCl/ % 2.7 2.8 3.8 3.0
T-Alkalinity (CaCO3)/ ppm 569.3 178.2 99.0 100.9
pH 6.77 7.02 6.79 6.95
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Table 3. Results of the total tests for measuring sediment-forming and corrosive anions and
cations for points a) aeration inlet, b) activated sludge, c) grease trap, d) sand filter outlet of the

human sewage treatment plant.

Ions/ ppm a b c d
Na* 113.0 174.0 183.0 200.0
K* 22.8 25.7 23.8 23.8
Ca* 72.5 69.7 75.8 76.9

Mg?* 25.2 30.1 27.4 30.6
NOs - - 106.0 96.5
Cr 109.9 208.2 234.5 257.2
SO4* 7.27 143.5 192.4 186.6
NO2 - 0.06 0.02 3.94
PO+* 15.5 - - -
F 0.18 0.25 0.25 0.26
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