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Abstract

Background: Good water quality is crucial to human health, social and economic development as
well as the functioning of ecosystems. Economic activities, unabated population growth and
unsustainable farming practices further increase pressures on water bodies.

Objective: The present study relates to the evaluation of the efficiency of the treatment of waste
water from the Khenifra sewage treatment plant of the bacterial bed type during the period of 2019.
Methods: In our work we studied the physico-chemical parameters of the raw and purified waste
water from the station. For this, we have carried out a set of measurements such as: temperature, pH,
electrical conductivity, biochemical oxygen demand BODs,chemical oxygen demand COD, suspended
matter MES.

Results: The COD/BODs ratio determines the possibility of degradation that can be hoped for by a
biological oxidation treatment. The values obtained are an average of 1.09.And the average
MES/BODs ratio of 0.9 to 2013 and 1.04 t02014.

Conclusion: This allows us to deduce that the load of organic matter in wastewater within the ship
repair units is easily biodegradable.
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Introduction:

The city of Khenifra has a sewage treatment plant (STEP) type bacterial beds with
an odor treatment system, produced by the National Office for Drinking Water
(ONEP), for an overall cost estimated at 110.5 million dirhams. This project consists
in the realization of a mechanical pretreatment system, combined works of primary
decantation and stabilization of the covered sludge, bacterial beds for biological
treatment, a clarifier (secondary decantation), a sludge dewatering system by beds
of drying and an odor treatment system using biological filters.

It is the most widely used immobilized cell system. In this type of reactor, the
biomass is fixed on a circular solid support surmounted by a rotary distributor. The
effluent to be treated is introduced from the top and flows by gravity onto the
bacterial bed. The support materials were first of all made up of large pieces of stone
with a relatively limited relative surface. Now low density plastic supports
(polystyrene) are commonly used and offer significant relative surfaces. Air injection
for nitrification is done at the bottom of the bed”.

The objective of this study is to contribute to the development of a process for
treating domestic wastewater from small communities using an anaerobic bacterial
bed reactor. It is an innovative process with technology adapted to the socio-
economic and climatic conditions of Morocco.

The Khenifra wastewater treatment plant has a capacity of 153,200 equivalent
inhabitants. The proposed biological treatment is bacterial beds.

This station includes:

« Water treatment by: Pretreatment, primary decantation, biological treatment with
bacterial beds, secondary decantation.

+ Sludge treatment by: digestion in Imhoff pits, dewatering on drying beds.
» Odor treatment: by biofilters.

Characteristics of the effluents to be treated

-Number of equivalents inhabiting 153,200;

- Daily wastewater volume 12,000 m*/d ;

- Average dry weather flow 500 m3/ h;

- Peak flow in dry weather 971 m®/ h;

- Peak flow in rainy weather 1,827 m®h.

Study method

The sampling points used to monitor treatment performance are:
 Entrance to the station with a composite sampling mode
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* Leaving the station with a composite sampling mode.

The monthly sampling frequency was carried out at the intervention points selected
between January 2019 and December 2019.

The physicochemical parameters studied are: temperature, pH, electrical
conductivity, dissolved oxygen, chemical oxygen demand (COD), biochemical
oxygen demand for 5 days (BOD5), suspended matter (MES).

The pH and temperature, conductivity and dissolved oxygen are determined by a
multi-parameter type CONSORT C831.

The biochemical oxygen demand (BODs) for 5 days was determined by the OxiTop
method (International Standard 1SO 5815-2 (1/4/2003). For COD and MES
measurements, they are carried out respectively by the colorimetric method (Center
of expertise in environmental analysis of Quebec, 1999) and the gravimetry method
(Moroccan Standard, 1996) with a BAXTRANE type balance of precision 5 pg.

Result and discussions
Temperature

Figure 1 shows the seasonal temperature trend in raw and purified water using a
bacterial bed treatment from the city of Khenifra.
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Figure 1: Seasonal temperature evolution in raw water and water purified by
bacterial bed type STEP

The annual variation in the temperature of raw and treated wastewater is
remarkable: the lowest (17°C) are recorded during the wet season, the highest with
27°C are observed during the dry season (Figure 1).
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This difference in temperature clearly shows that the water temperature is intimately
linked to the air temperature, they are higher during the dry season and decrease
during the wet season.

The values obtained are comparable to those found elsewhere for wastewater from
slaughterhouses which generally have a neutral to slightly basic pH [2-3-4].

Hydrogen potential

Figure 2 shows the temperature evolution in raw water and water purified by a
bacterial bed treatment from the city of Khenifra.
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Figure 2: Seasonal evolution of the Hydrogen Potential in raw water and water
purified by STEP type bacterial bed

The analysis of the seasonal evolution of pH at the level of the Khenifra station
(Figure 2) shows that the average values of the pH of the inlet and the outlet show a
variation respectively 7.64 and 8.08 as mean values pH. In addition, there is a
variation in the pH of raw and treated water independent of the seasons, which
agrees with the results obtained by Ben abdellouahad, 2006°. These authors
underlined the absence of any seasonal effect on the pH of the courses studied. The
pH value always remains within the limit value of direct and indirect discharges from
Morocco °.
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Figure 3 shows the evolution of electrical conductivity in raw water and water purified

by a bacterial bed treatment from the city of Khenifra.
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Figure 3: Seasonal evolution of electrical conductivity in raw water and water

purified by bacterial bed type STEP

Analysis of the seasonal evolution of electrical conductivity at the Khenifra station
(Figure 3) shows that the average pH values of the input are identical to the output,
which are 1941.75uS/cm and 2077 respectively, 75 uS/cm as average pH values. In
addition to the variation in the pH of the raw and treated water depending on the

season.

Dissolved Oxygen

Figure 4 shows the evolution of Dissolved Oxygen in raw water and water purified by

a bacterial bed treatment from the city of Khenifra.
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Figure 4. Seasonal evolution of Dissolved Oxygen in raw water and water
purified by WWTP type bacterial bed

These results are comparable to those found at a treatment plant that operates on
the same principle (bensergao station). The value of dissolved oxygen is increased
during treatment, ranging from 0 mg /L in raw wastewater to 6.2 mg/l of treated
wastewater, this comes down to the complementarity of processing steps. The value
of dissolved oxygen measured in treated water is greater than the limit value (0.2
mg/l) set by joint order of the minister of the interior, the ,minister of regional
planning, the water and the environment and the minister of industry, trade and
upgrading of the economy N0.1607-06 of 29 Joumada Il 1427 (July 25, 2006).

Biological Oxygen Demand

Figure 5 shows the evolution of Biological Oxygen Demand levels in raw water and
water purified by a bacterial bed treatment from the city of Khenifra.
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Figure 5: Seasonal evolution of the levels of Biological Oxygen Demand in raw
water and water purified by WWTP type trickling filter

These encouraging results are comparable to those found at a treatment plant which
operates on the same principle (M'zar and Bensergao treatment plants), with an
average of 50.75 mg /1 d 'O, at the outlet of the treatment plant.

The average value higher than that found in Marrakech (240 mgO2/l)’, (137mg O, /l),
Souk Elarba du Gharb (162.08 mgO-/ ) and in Kenitra (335.5 mg O, /l) °. On the
other hand, it is lower than that found in Sanaa (Yemen) (1137 mg O/1)™°.

IV-6- Chemical Oxygen Demand

Figure 6 shows the evolution of the levels of Chemical Oxygen Demand in raw water
and water purified by a bacterial bed treatment from the city of Khenifra.
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Figure 6: Seasonal evolution of the Chemical Oxygen Demand contents in raw
water and water purified by STEP type bacterial bed
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These results are comparable to those found at a treatment plant that operates on
the same principle (bensergao station). The value of the COD is in decrease
contained during treatment, going from 1096 mg /L in the raw waste water up to 93
mg / L of the treated waste water, this comes back to the complementarity of the
stages of treatment. The COD value measured in the treated water is lower than the
limit value (250 mg/l) fixed by joint decree of the Minister of the Interior, the minister
of spatial planning, Water and environment and the Minister of Industry, Trade and
Upgrading of the Economy No. 1607-06 of 29 Joumada 1l 1427 (July 25, 2006).

Suspended Matter (MES)
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Figure 7: Seasonal evolution of the contents of suspended matter in raw water
and water purified by STEP type bacterial bed

Figure 7 shows the evolution of suspended matter contents in raw water and water
purified by a bacterial bed treatment from the city of Khenifra.

According to the calculation of the average of raw and purified waste water at the
entrance and exit of the station we find the following results: the minimum value is
370 mg /I and maximum of 654 mg/l at entering the station, and leaving the station
an average of 46.66 mgl/l.

Biodegradability (K): COD / BODs ratio

The COD/BODs ratio determines the possibility of degradation that can be hoped for
by a biological oxidation treatment. The values obtained are an average of 1.09.
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In this case, the water arriving at the WWTP is not mixed with water of industrial
origin which is not connected to the same sewerage network (unitary network). For
the values throughout this study, they are less than 2.5, which means that the
effluent has good biodegradability. These results agree with those reported by
Gnagne and Brissaud (2003) **and Zerhouni (2003) *2.

MES / BODs report

The average MES / BODs ratio of 0.9 to 2013 and 1.04 to 2014. This makes it
possible to deduce that the load of organic matter in wastewater within ship repair
units is easily biodegradable according to Henze®®.

A large amount of water is used in the Upstream, Downstream, Petroleum and
Automobile industrial processes and a huge fraction of it comes out as waste after
getting polluted by oil and other toxic substances. Liquid wastes from the Petroleum
Industries are relatively less toxic in nature and can be easily treated by conventional
processes. However, solid wastes, especially oily Waste still remains as major
environmental hazards, demanding safer disposal practices™.

Great importance must be given to keeping a good quality of treatment because

Water is one of the five (Earth, Air, water, fire and space) essential elements of life.
The safe potable water is absolutely essential for healthy living *°.

Conclusion

According to the assessment of the qualitative and quantitative monitoring of the
khenifra station between January 2019 and December 2019, the following main
conclusions can be drawn: Quantitatively: the treatment plant operates below its
daily water volume capacity used 12,000 m*/ d.

Qualitatively:

 The characteristics of the wastewater at the entrance to the station reflect
Moroccan urban wastewater.

* The minimum purifying performance required, according to the European Directive
considered as a reference, is not achieved at the STEP level.

» The comparison of the quality of the effluent from the WWTP to the Moroccan
standard for the reuse of treated wastewater in irrigation (Official Bulletin n°5448,
2006), shows that the wastewater treated by the WWTP cannot be reused only for
restrictive irrigation (categories B and C) and cannot be reused for the irrigation of
crops that can be eaten raw or on land where the public is likely to be in direct
contact.
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