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Abstract: An evaluation process on the validity of wastewater treatment plants effluents for irrigation was done.
Chemical and microbial pollutants were measured occasionally in five WWTPs spread in great Cairo, Egypt. The
results revealed that WWTPs used secondary treatment (Chlorination) were had the capability to scrape much
amount of microbial pollutants, while the units that have only primary treatments were unable to eliminate the
microbial organisms. Although the processes used at WWTPs were unspecific for inorganic contaminants removal,
metals were reduced in effluents to more than 50 % about the influents. This reduce was attributed to the adsorption
of metals on activated sludge which used in aeration stage. In spite of low concentration values of heavy metals in
the effluents, these values were conducted to cause hazard effects for aquatic organisms especially Cd, Cu, Pb and
Zn based on predict no effect concentration criteria. Water quality index was calculated to identify the applicability
of WWTPs effluents for sign in irrigation. The results cleared that the effluents of all units studied weren’t
applicable for irrigation purpose. These consequences can affect directly on biological cycles. Thus it seems that
more consideration of bio conservation protocols is so important.

[Tamer Mohamed Salem Attia (T.M. Salem) Soil, Mohamed Mohamed Ibrahim Afifi Soil. Occurrence,
monitoring and risk assessment of toxic substances in sewage water treatment plants: A case study, great
Cairo, Egypt. J Am Sci 2020;16(12):91-100]. ISSN 1545-1003 (print); ISSN 2375-7264 (online).
http://www.jofamericanscience.org. 8. doi:10.7537/marsjas161220.08.

Keywords: Wastewater; Microbial pollutants; Heavy metals; Water quality index; Risk quotient.

Introduction fresh water in irrigation, has accelerated since 1980.

Water is becoming an increasingly scarce Currently, 0.7 BCM/yr of treated wastewater is being
resource in arid and semi-arid countries and planners used in irrigation, of which 0.26 BCM is undergoing
are forced to consider any source of water that might secondary treatment and 0.44 BCM undergoing
be used economically and effectively to meet primary treatment (Abd el-wahab and Omar, 2011;
increasing demands for water. Whenever good quality MWRI water strategy for 2050). In general, treated
water is scarce, water of marginal quality will have to wastewater use is of tremendous potential importance
be considered for use in agriculture and groundwater for Egypt. The treatments process of wastewater in
recharge. During recent years, the methodology for Egypt is generally split up into four stages. The first
managing the reuse of wastewater has shifted from two stages are mainly involved with the physical
conventional disposal strategies into value added removal of large and fine material. The last two stages
products. With the increase of wastewater reuse for are typically involved with the biological treatment
different purposes, concerns over the environmental and precipitation. The major goals of any process for
and health implications of this reuse have also the treatment of wastewater streams are a low
increased. Use of treated sewage wastewater has concentrate of pollutants and a product quality which
become increasingly important in water resources meets the legal standards. Many wastewater streams
management for both environmental and economic which can be considered as severely contaminated
reasons. Wastewater use in Egypt is an old practice. It contain a large number of different contaminants and
has been used since 1930 in sandy soil areas like Al processes consisting of several unit operations are
Gabal Al Asfar and Abou Rawash, near Cairo. Interest used to treat them.

in the use of treated wastewater, as a substitute for
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This study was aimed to monitoring and
evaluates the applicability of sewage water treatment
plants effluents for irrigation; study the efficiency of
different processes used in WWTPs in great Cairo,
Egypt for elimination of different pollutants. And
designating the possible risks that might exist for

aquatic organisms in all streams receives the effluents
of these units.

Materials and methods
Site description
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Figure 1. Location map of WWTPs spread in greater Cairo, Egypt.
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Figure 2. Schematic diagram of wastewater treatment processes used in studied units.
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Cairo is the biggest governorate in Egypt
contains the most urban and industrial areas, and its
population around 25 millions at 2010. Cairo have
many units for sewage water treatment, while there are
five of them considered to be the biggest units in Cairo
as shown in figure 1. All these plants use the same
processes as shown in figure 2 and summarized as
follows: (1) P4 using screening; discrete settling and
primary sedimentation; (2) P5 and P3 using screening;
discrete settling; primary sedimentation; aeration and
secondary precipitation (3) Pl and P2 is using the
same processes as mentioned at No. 3 in addition to
chlorination.

Water samples collection and preservation

Water samples were collected in pre-washed 4 L
amber glass bottles along two seasons (winter and
summer). Water samples were collected in glass
bottles (4 L) that were pre-rinsed with tab water,
deionized water and rinsed with sample water onsite.
Water chemistries such as pH, DO and EC were
measured onsite at the time of sampling. Samples,
wrapped with aluminum foil, shipped on ice and
delivered to the laboratory within 4 h. Samples were
stored in air-tight condition in dark cold room until the
analyses but no longer than two weeks.

Water estimates
Inorganic elements

The concentrations of B, Cd, Co, Cr, Cu, P, Pb,
Mn, Ni and Zn in the filtrate were determined by using
inductively coupled plasma. NO; and NH,; were
determined in fresh water using Kjeldahl method
(Kacar and Inal, 2008). Most of the chemicals used in
this study were analytical grade, and mostly obtained
from the Merck Company.

Microbial assessment

Chemical oxygen demand (COD) was
determined using the method as described by Methods
for Chemical Analysis of Water and Wastes (Standard
methods for the examination of water and wastewater,
1982).

Biochemical Oxygen Demand (BOD) was
determined using method described in the 5 days
biochemical oxygen demand Methods for Chemical
Analysis of Water and Wastes (Standard methods for
the examination of water and wastewater, 1982).

Total coliforms bacteria were counted on
Macconkey agar medium using the serial dilution
poured plate method. The inoculated plates were
inoculated plates incubated at 37C° for 24 hour
according APHA  (American Public  Health
Association, 1992). Fecal was counted using the same
previous medium, but inoculated plates were
incubated at 44.5 C° for 48 hour, according APHA
(American Public Health  Association, 1992).
Salmonella and Shigella were counted using SS Agar
medium using the serial dilution poured plate method.
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The inoculated plates were incubated at 33-37C° for
24 hour. Black centered or mirror colonies were
counted as salmonella and Shigella microorganisms
(Difco, manual Microbiological Laboratory Procedure,
1977). Parasites were determined according to Jirillo,

et al (2014).
Data Analysis
Water quality index
A Water Quality Index (WQI) is a useful
statistical tool for simplifying; reporting and

interpreting complex information obtained from
anybody number given by any WQI model explains
the level of water contamination. WQI was used to
summarize results from different physical, chemical
and microbial measurements using computer program
created by the national sanitation foundation, USA.
The used parameters are: dissolved oxygen (DO),
Fecal coliform (FC), pH, BOD, PO,” and NO™. This
index divide water quality into five categories: very
bad water (0-25), bad (25-50), medium (50-75), good
(70-90) and excellent (9-100).

Risk assessment

The methodology used to predict exposure
concentrations for various exposure routes is based
upon European Commission Technical Guidance
Document on Risk Assessment (TGD), part II, (EC,
2003). This document assists authorities in carrying
out the environmental risk assessment of existing and
new substances. The risk assessment is based on
available Predicted No Effect Concentration (PNEC)
values for the aquatic and terrestrial environment. The
PNEC values from both the aquatic and terrestrial
compartments are mainly adapted from EUs risk
assessment reports.

The environmental risk posed by certain
contaminants in aquatic ecosystems was assessed
through the calculation of risk quotients (RQ) as
described previously (Eriksen, 2009). RQ values for
aquatic organisms were calculated from the measured
environmental concentration (MEC) and the predicted
no effect concentration (PNEC) of heavy metals under
study. A commonly used risk ranking criteria were
applied: RQ < 0.1 means minimal risk, 0.1 < RQ < 1
means median risk, and RQ>1 means high risk
(Hernando et al., 2006).

Results and discussion
Occurrence and removal of chemical pollutants
Occurrence and removal percentage of inorganic
pollutants in influent and effluents of different
WWTPs are showed in table 1. The results revealed
that the concentrations of inorganic pollutants were
existing in trace amounts as compared with
permissible limits according to different legislations
(Egyptian code (501), 2005; FAO, 2007). Low
concentration values of inorganic elements were
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attributed to the abscissions of municipal wastewater
pipes and industrial wastewater influents, which
considered the main source of inorganic pollutants.
Since the industrial activity is the main source of
inorganic metals in wastewater, due to the discharge of

metal laden effluents to the sewerage system. Thus, P5
showed higher concentration of heavy metals than
other units, since industrial effluents of fertilizers and
charcoal industrial units are discharge their effluents
directly to the sewerage system.

Table 1. Total content of chemical elements in municipal wastewater from selected wastewater treatment plants and

standard of pollutants in water effluents for agricultural use in Egypt and other legislation (mg L™).
Location | Treatment B Ca Cd Co Cr Cu Fe Mg Mn Ni P Pb Zn
Influent (mg L") [0.054 [103.20]0.001 [0.003 [0.002 [0.021 [0.061 [21.519[0.042 [0.001 [1.315 [0.014 [0.040
P1 effluent (mg L'V [0.047 [42.358 [Nd Nd 0.001 [0.013 [0.029 |20.363 [0.040 |[Nd 1.147 10.004 ]0.017
Removal % 12.963 | 58.955 | 100.00 [ 100.00 | 75.000 | 36.585 [ 52.066 [ 5.370 |5.952 |100.00 | 12.742 | 75.000 | 57.500
Influent (mg L") [0.078 [39.326 [0.001 [Nd 0.008 [0.022 |0.091 |23.697 [0.102 |0.012 |2.378 [0.017 [0.011
P2 effluent (mg L'V [0.076 |[33.400 [Nd Nd 0.002 [0.003 [0.013 |[22.305 [0.009 [0.005 [1.852 [0.001 |[Nd
Removal % 2.564 [15.068 | 100.00 | Nd 81.250 | 86.047 | 86.264 | 5.874 |91.176 | 60.870 | 22.119 | 97.059 | 100.00
Influent (mg L") [1.827 [50.007 [0.001 [0.001 [0.003 [0.010 [0.086 [29.685 [0.110 [0.003 [10.185{0.003 |[0.003
P3 effluent (mg L'V [0.071 [20.472 [Nd 0.000 ]0.003 [0.003 ]0.023 27911 [0.023 ]0.002 [0.966 |Nd 0.002
Removal % 96.140 | 59.061 | 100.00 [ 100.00 [ 0.000 |73.684 [73.837 [5.976 |78.995 |33.333 [90.520 | 100.00 | 20.000
Influent (mg L) [0.907 [30.756 | Nd 0.001 ]0.001 [0.015 |0.011 |15.271 [0.016 |Nd 2.585 10.039 10.014
P4 effluent mg L'V [0.378 [26.118 [Nd 0.000 | Nd 0.014 [0.007 [3.889 [0.007 [Nd 1.327 10.038 |0.004
Removal % 58.379 | 15.08 |Nd 100.00 | 100.00 |3.448 |33.333 | 74.533 [ 56.250 | Nd 48.675 2.597 |70.370
Influent (mg L") [0.113 [38.510[0.007 [Nd 0.003 [0.143 |0.059 |19.504 {0.121 |0.009 [1.920 [0.044 [0.101
P5 effluent (mg L'V [0.108 [4.719 [Nd Nd 0.002 [0.008 |0.024 |18.985 [0.037 |0.001 |0.968 |0.038 |0.036
Removal % 4.425 [87.746 [100.00 | Nd 33.333 [94.406 | 59.322 | 2.661 [69.710 |94.118 [49.596 | 12.644 | 64.653
Egyptian code 501 [12] 2.00 230.0 ]0.05 5.0 1.0 5.0 20.0 100.0 [10.0 2.0 10.0 10.0 10.0
FAO [13] 2.00 20 0.01 0.05 0.1 0.2 5.0 5.0 0.2 0.2 2.0 5.0 2.0

Nd: Not detected WWTP efficacy for elimination of inorganic metals
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Fig. 3. Efficacy of different processes used at wastewater treatment plants for the removal of salinity (a), acidity (b),

NO; & NH; (¢) and B (d).
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Effect of different processes used at wastewater
treatment plants for the removal of chemical pollutants
are shown in fig. 2. Although wastewater treatment
processes used were unspecific for the elimination of
heavy metals, large amount of these metals were
eliminated due to adsorption on the sludge fraction.
These results were in agreement with those obtained
by Chipasa (2003) and Qdais and Moussa (2004). As a
result, their presence in effluents wastewater is largely
infrequent. The water quality of effluents for farmland
irrigation is generally poor, where these waters were
only primary treated. In addition, the municipal
wastewater and industrial wastewater are not well
separated in many cases. Same results were got by Yi
et al., (2011). As a result, heavy metal pollution
problems were occasionally noticed in agricultural
soils irrigated with the reclaimed water (Xiong et al.,
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2003; Liu et al., 2005). While the efficacy of different
processes used for the removal of salinity was
insignificant, since these treatment strategies are not
recognized for salinity removal. Many pollutants were
increased after aeration process due to absorption on
to sludge fraction, which used as a source of organic
matter for nitrifying bacteria. Therefore, the
concentration values of these metals were decreased
after secondary precipitation which removes sludge
fractions and metals immobilized. NH, were
significantly reduced to the extent that can be used for
irrigation by secondary treatment. NO; was also under
the permissible limits in the effluents, but the primary
and secondary treatments showed insignificant
removal efficiency for NO;. This was attributed to the
absence of tertiary treatment which has the ability to
eliminate the chargeable elements.
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Fig. 4. Efficacy of different processes used at wastewater treatment plants for the removal of Ca & Mg (a), P (b),

micro elements (c) and heavy metals (d).

Occurrence and removal of microbial pollutants
Important guideline of biological criteria

consider that total coliform, fecal coliform bacteria,

Salmonella and Shigella spp are arguing (Gerba and
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Rose, 2003). Human intestinal considered the main
source of FC. Therefore, coexist FC in water
considered an indicator for water pollution with
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human wastes; meanwhile salmonella and shigella
spp. are pathogenic bacteria.

An evaluation for occurrence of total coliform,
fecal coliform, salmonella and shigella in influent and
effluents via five wastewater treatment plants in great
Cairo are shown in table (2). Total coliform bacteria in
influent were ranged from 135 x 10° and 1x 10’
¢fu/100 ml, and from 4x 10° to 40 x 10° c¢fu/100 ml in
effluents. Generally all units recorded high removal
efficiency for total coliform bacteria more than 97%.
In addition to, P1 and P2 recorded the highest removal

efficiency for total coliform bacteria reached to 99.9%.
This was attributed to chlorination process that used in
these two units which have the ability for microbial
inhibition. Although all units were achieved high
removal efficiency for total coliform bacteria, but only
units that have secondary treatment attain the
guidelines of WHO (1989), and Egyptian code 501
(2005) as shown in table (2). This led us to
recommend extend other units to inflict secondary
treatment in their processes.

Table (2). Show numbers of total, fecal coliform bacteria, Sa/monella and Shigella in some wastewater treatment

plants in Cairo

Plants Treatment Total coliform Fecal coliform Salmonella and Shigella
CFU/100 ml CFU/100 ml CFU/100 ml

Influent 113x 10° 12 x10° 8x 10°

P1 Effluent 4x 10° 2 x10° 10
Removal % 99,9 99.8 99.8
Influent 2x10 15x 10° 7x 10°

P2 Effluent 12x 10° 16 x 10° 30
Removal % 99,9 98.9 99.5
Influent 9x 10° 30x 10° 30x 10°

P3 Effluent 22x10° 25x 10° 40
Removal % 99,7 99.1 99.8
Influent 135x 10° 70x 10° 35x 10°

P4 Effluent 28 x 10° 41 x 10° 60
Removal % 97.9 99.4 99.8
Influent 13 x 10° 28x 10° 11 x10°

P5 Effluent 40x 10° 66 x10° 50
Removal % 99.6 97.6 99.5

WHO Guideline [20] CFU/100 ml 10°-10° Less than 1000 Nil

Egyptian code 501 [12] |CFU/100 ml 1000-5000 1000-5000 Nil

The presence of fecal coliform contamination
indicates that pathogens may be present. Densities of
fecal coliform bacteria (pathogenic  bacterial
indicators) in raw wastewater (influent) were varied
from plant to other. It was ranged from 12x 10° to 70 x
10° cfu/100 ml. The occurrence and concentration of
enteric pathogens in raw wastewater is dependent on a
number of factors including the incidence of infection
in the population, per capita water use, season, and
social-economic status (Buras, 1974; Martins et al,
1983; NRC, 1998; Jimenez et al, 2002). Although, all
units showed high removal efficiency for FC (> 97%),
effluents of all units doesn’t reached to the permissible
limits of WHO (1989) or Egyptian code 501 (2005)
with the exception of P1 which recorded 2 x 10’
(99.8%) in their effluents. This was due to the
presence of secondary treatment (chlorination) as
mentioned before.

Salmonella and shigella are pathogenic bacteria,
influents of all WWTPs recorded high densities of

Salmonella and shigella that were ranged from 7x 10
to 35 x 10° cfu/100 ml. While all plants showed high
ability for efficient removal of salmonella and shigella
(> 99%), but none of these plants were achieved the
regulation of WHO (1989) or Egyptian code 501
(2005) for irrigation use. Since both regulations inhibit
the existence of any colony of Salmonella and Shigella
in irrigation water because it is considered a
pathogenic bacteria for human WHO (1989).

The Chemical Oxygen Demand (COD) values
defined as the amount of oxygen which is needed for
the oxidation of all organic substances in water in mg/1
or g/m’. COD test procedure is based on the chemical
decomposition of organic and inorganic contaminants,
dissolved or suspended in water. High COD levels
indicates high amount of pollution in the test sample.
COD and BOD of influent and effluents of tested
plants are summarized in Table 3.
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Table (3). Chemical and biochemical oxygen demand in some wastewater treatment plants in Cairo.

Plants Treatment COD (mg/L) BOD (mg/L)
Influent 536 239

P1 Effluent 112 60
Removal % 79.0 75
Influent 350 129

P2 Effluent 70 45
Removal % 80.0 65.0
Influent 310 180

P3 Effluent 166 69
Removal % 46.5 62
Influent 402 150

P4 Effluent 250 90
Removal % 38 40
Influent 200 90

P5 Effluent 103 35
Removal % 49 61.0

WHO [20] Effluent 10-30 mg/1 10-30 mg/1

Egyptian code 501 [12] Effluent 20-50 mg/l

Data in table 3 indicates that the values of COD
were greater than BOD in all tested samples. COD
ranged between 200 to 536 mg/L in influents, while it
was ranged between 70 to 250 mg/L in effluent. On
the other hand, BOD ranged between 90 to 239 mg/l in
raw water (influent), while it was ranged between 35
to 90 mg/L in effluents. P1 and P2 plants recorded
high removal efficiency for COD and BOD since they
have secondary treatment, even though all plants
recorded high concentration values of COD and BOD
in effluents which can prevent using this water in
irrigation.

Parasites consider one of important indicators for
efficient quality performance of WWTPs for microbial
pollutants removal, especially Guardia lembila which
causes gastrointestinal illness (e.g., diarrhea, vomiting
and cramps). Table 4 showing the Existing parasites in
different stages used in WWTPs under study. The
results revealed that Schistosoma girgarica was
discovered only in screening phase. On the other hand,
Entemobia coli, Balantidium coli and Guardia lembil

were detected in all stages except chlorination stage
which destroyed all microorganisms and parasites.
This was attributed to the toxicity effect of
chlorination for all living parasites. Therefore, plants
that hasn’t chlorination process (P3, P4 and P5) were
contained some kinds of parasites in their effluents.
It’s worthily to mention that, Entemobia histolytic
exist in screening phase then disappeared and return to
be detected in aeration stage. This was attributed to
sludge fractions which used in aeration stage as
activated sludge to minimize the microbial growth.

The use of untreated wastewater for irrigation, no
doubt, poses a high risk to human health in all age
groups. However, the degree of risk may vary among
the wvarious age groups. Untreated wastewater
irrigation leads to relatively higher prevalence of
hookworm, and Ascariasis infections among children
(Cifuentes et al., 2000). So the authors recommend
using secondary treatment (chlorination, UV...) in all
wastewater treatment plants to gain the benefit of their
effluents in irrigation purpose.

Table (4). Existing parasites in the different stages of WWTPs under study.

Parasites Screening DlSC.l‘ ete Prlfnary . Aeration Secf) ndary. Chlorination
settling sedimentation sedimentation
Schistosoma * Nil Nil Nil Nil Nil
girgarica
Entemobia ik Nil Nil * * Nil
histolytica
Entemobia coli * wk wk * w* Nil
Balantidium coli wkk i wk w* wk Nil
Guardia lembila w* w* ikl i * Nil
paramecium Nil Nil Nil Nil * Nil
WHO (1989) Not more than one egg or cyst of parasites

* Number of units exists.
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Water quality index

WQI was used to identify the quality of effluents
of WWTP for irrigation purpose. Water quality index
for the effluents of 5 WWTPs were shown in table 5.
The results revealed that the effluents of WWTPs
rating as bad or very bad water for irrigation use, since
the water quality index were ranged between 21 to 29.
This was attributed to high values of BOD and Fecal
coliform which exceed than the permissible limits of
FAO (1985). P4 is using primary treatment which
result high suspended solids in their effluents.
Therefore, values of turbidity were contributed with a
high degree in reducing the quality of water to very
bad in P4. While high values of NO; were responsible
for decreasing the quality of water to very bad in P1
and PS5, since they doesn’t have and processes for
charged ions removal. Generally, effluents of WWTPs
were not applicable for irrigation purpose, so we
recommend to modernization these units with other
processes can removal these pollutants found.

Risk assessment of toxic metal on aquatic
organismes.
In Greater Cairo, Egypt, most wastewater

treatment plant effluents are discharged into the
nearest water stream whether it was fresh or drainage
water stream. This might lead to negative impacts on
the aquatic environment. Consequently, adverse health
impacts on human health may be existed.
Environmental risks of heavy metals to aquatic
organisms were assessed for the worst case scenario in
the effluent of WWTPs based on the risk quotients
(RQ) calculated using the of effluents of five WWTPs
expressed as measured environmental concentration
(MEC) and PNECs (Table 2). P1 effluents might cause
hazard effects on the aquatic organisms, since the RQ

of Cu and Zn were above 1. Also, P4 and P5 were
assessed to cause health impacts for aquatic organisms
due to high RQ of Cu, Pb and Zn.

This might led to accumulation of lead in the gill,
liver, kidney, and bone of fish live in water streams
receive these effluents. In juvenile fish, lead causes a
blackening of the tail followed by damage to the spine.
It also reduces larvae survival. Lead bio-concentrates
in the skin, bones, kidneys, and liver of the fish rather
than muscle and does not biomagnify up the food
chain. This makes lead less problematic via this route
of exposure. However, people who eat the whole fish
and wildlife, who, of course, eat the whole fish, can
potentially be exposed to high concentrations of lead
(Wright and Welbourn, 2002).

Copper also exerts a wide range of physiological
effects on fishes, including increased metallothionein
synthesis in hepatocytes, altered blood chemistry, and
histopathology of gills and skin (Igre et al., 1994).

Zinc toxicities affect freshwater fish by
destruction of gill epithelium and consequent tissue
hypoxia. Signs of acute zinc toxicities in freshwater
fish include osmoregulatory failure, acidosis and low
oxygen tensions in arterial blood, and disrupted gas
exchange at the gill surface and at internal tissue sites
(Spear, 1981).

These toxic metals were exist in the effluents of
WWTPs due to the absence of processes that have the
ability to remove these pollutants, such as adsorption
on activated carbon, coagulation & flocculation....).

The authors recommend adding secondary
treatment (Chlorination, UV and Ozonation) for the
units use only primary treatments (i.e. P3, P4 and P5).
Also all these units should be supported by tertiary
treatment for different toxic metals removal.

Table 5. Water quality index and risk quotient of effluents of WWTPs under study.

. WQI RQ

Unit wal De(gree Cd Cr Cu Ni Pb Zn

P1 21 Very bad 0.00 0.29 1.67 0.00 0.56 2.18

P2 25.74 Bad 0.00 0.59 0.38 1.00 0.14 0.00

P3 29.4 Bad 0.00 0.88 0.38 0.40 0.00 0.26

P4 19.5 Very bad 0.00 0.00 1.79 0.00 5.28 0.51

P5 21.61 Very bad 0.00 0.59 1.03 0.20 5.28 4.62
Conclusion due to adsorption on the sludge fraction. WWTPs that

An evaluation process for the occurrence of
chemical and microbial pollutants in WWTPs were
done, the removal efficiency of processes used at these
WWTPs for the elimination of different pollutants
were also studied. The concentration of inorganic
pollutants were exist in trace amounts as compared
with permissible limits according to different
legislations, Although wastewater treatment processes
used were unspecific for the elimination of heavy
metals, large amount of these metals were eliminated

used secondary treatment (Chlorination) were have the
capability to scrape much amount of microbial
pollutants (e.g. Total coliform; Fecal coliform;
Salmonella & Shigella and different parasites), while
units that have only primary treatments were unable to
eliminate the microbial organisms. Effluents of these
units studied weren’t applicable for using in irrigation
of crops and vegetables. Inorganic pollutants in the
effluents of WWTPs studied showed high risk values
on aquatic organisms, especially for Cu, Pb and Zn.
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