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Abstract: - The present study aims to evaluate the the Wastewater treatment plant in the Errachidia city to
know the treatment efficiency for the changing demographics of the city. For this we performed a set of
excesses such as: temperature, pH and conductivity (On-the-spot parameters), the biochemical oxygen demand
BODs, the chemical oxygen demands COD and suspended solids SS (Physico-chemical parameters). The
highest yields recorded are observed in the warm periods of the year. These yields are measured from the BODs
and COD values give respectively 60% and 51%.
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l. INTRODUCTION

The demographic, economic and urban increases are the origin of various sources (springs) of environmental
pollution, especially in development countries less worried and less made sensitive by the sanitary risks. Among
these sources, the production of wastewater which are often released into the receiving water without treatment.
This pollution creates many waterborne diseases that can cause some outbreaks. Several methods have been
tested for wastewater treatment in order to define the most appropriate and the most efficient treatment
techniques [1]. Taking into account the climatic and economic constraints, the lagoon system can be considered
suitable for the wastewater treatment especially for small and medium municipalities [2]. Indeed, the
stabilization ponds is an extensive process of wastewater treatment which requires no external energy, and
produces a lower amount of stabilized sludge with other processes such as aerated lagoons and activated sludge
[2-3]. The systems of treatment by stabilization ponds contain several ponds, the most commonly used are
anaerobic lagoons, facultative lagoons and maturation lagoons. The Errachidia city has recently seen a
demographic development , it is for it that the city saw works of rehabilitation of the former network as well as
its extension, allowing the increase of connection to the network, and thus the elevation of the wastewater flow.
This led to the necessity of conducting a wastewater treatment plant.
Indeed in 2006, the «city had a sewage treatment plant type stabilization ponds.
To evaluate the performance of the wastewater treatment plant in the Errachidia city, we conducted sampling,
measurement and recording of a set of parameters and those over a period from 2006 to 20009.

1.  WASTEWATER TREATMENT PLANT OF ERRACHIDIA
Errachidia city is located in the south east of Morocco, 320 km south of Meknes, it has about 86443
inhabitants in 2010, characterized by a dry climate.

Presentation of the station :

e Date of service 28/02/2006

e Location relative to city center 3 Km

e Location relative to nearest homes 1 Km

e Total land (m?) 540000

e Usable area (m?) 12860

e Type of wastewater treatment plant (WWTP) stabilization ponds

Capacity / Objectives:
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e Saturation horizon 2010

o Rated capacity in population equivalent (P-E) 163000

e nominal flow (m%d) 6000

e hourly Peak flow (m®/d) 7158

e Processing capacity (kg DBOs/d) 2943

e Location of treated effluent discharges places OUED ZIZ

o Nature of the receiving environment Oued saisonnier

I1l. BUILDINGS DESCRIPTION :
The treatment plant, it is stabilization ponds type.
it contains :
e  Channel Parchal ;

e A manual bar screen bar inclined ;

e Portable flowmeter sigma 950;

e Distribution chamber ;

e Four anaerobic ponds with a surface of peak 2578,16 m? and 4,5 m deep -for each-, with a maximum water
volume by 7711 m® lagoon (the sealing of ponds is provided by a layer of clay loam 40 cm thick) ;

e 2 beds of drying an area of 1250 m*and 0,45 m deep for each ;

e A building release of treated water to the Oued Ziz.

V. MATERIALS AND METHODS USED
Method of sampling
Collection of samples are at the entrance of the station (raw water), to the output of each of the four anaerobic
ponds and the output of the station. For the sampling frequency three times per week for on-site parameters and
quarterly for the physicochemical parameters. Flow measurements are taken at the entrance of the station by a
flow meter installed at the entrance of the station.

Measures and methods used

The measurements are:
e  Parameters on site including temperature, conductivity and pH ;
e The physico-chemical parameters (BODs, COD, SS) ;
Measurements of pH, conductivity and BODs are made respectively by a pH meter, a conductivity meter and a
pulse oximeter. For measurement of COD and SS are respectively performed by the colorimetric method [4] and
the gravimetric method [5].

V. RESULTS AND DISCUSSION

All measures of thinking monitoring the treatment plant, we collected a set of results which we managed to

summarize as follows:

1. The inflow to the wastewater treatment plant of 2006 to 2010. These results are shown in graphic 1 ;

2. The temperature, conductivity, the pH of the wastewater at the entrance to the station (raw water) and the
outlet (treated wastewater) and the air temperature. We have chosen to present the changes in conductivity,
pH as a function of temperature in the months January and July of 2008, 2009 and 2010 (Graphics 2, 3, 4, 5,
6 and 7)

3. BODs, COD and SS wastewater at the station entrance and exit basins for the years 2008, 2009 and 2010
(Tables 1, 2 and 3)

> inflow
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Graphic 1: Variation in average flow the years 2006 to 2010
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It can be seen that the daily wastewater flow entering the station has increased exponentially from 2006 to
2010 to slow thereafter. This can be explained by the demographic growth of the city and therefore the rate of
connection to the sewerage system during this period.

» The conductivity and pH

Electrical conductivity is the ability of a solution to pass an electrical current. This is an indicator of the ion
concentration of the electrolyte dissolved in water. It does not identify the specific ions in the water. However,
significant increases in conductivity, may be an indicator that pollutant discharges are entered in water.
Knowledge of electrical conductivity, tells us a good approximation of the salinity of water. High electrical
conductivity often indicates a high salinity, they may be natural or caused by salt polluting discharges [6]
Excessive salinity may have adverse effects on wildlife and aquatic flora, dissolved salts exert osmotic pressure
on the organisms that live there. Following a sharp increase in salinity, there is a migration and sometimes death
of aquatic organisms. Beyond 3000 uS/cm, the conditions are unfavorable for normal ecological balance [7] if
the conductivity is an important parameter in controlling the quality of drinking water and pollutant discharges,
control in the case of irrigation water is of major importance both for natural waters for wastewater. A high
salinity of irrigation water leads to undesirable effects on both the physical properties of soil on plant growth
and crop vyields. The pH value is also fundamental for the growth of microorganisms that require generally a pH
optimum between 6,5 and 7,5. PH lower than 5 or higher than 8,5 directly affect the growth of micro-organisms

Graphic 2: Variation in the conductivity and pH of the raw water
and treated according to the air temperature during the month 01/2008
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The conductivity during the month of January 2008, varies for raw water between 1734 and 3320 pS/cm,
and treated water between 2680 and 3110 pS/cm.

For pH, it varies between 6,89 to 7,85 for raw water , while for the treated water between the values 7,02 and
7,33.

Graphic 3: Variation in the conductivity and pH of the raw water
and treated according to the air temperature during the month 07/2008
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The values of the conductivity of the raw water, for the present month July 2008 up to 2500 uS/cm and a
minimum of 2030 S / cm, to the treated water has maximum conductivity of 2500 uS/cm and minimum
2380 uS/cm. pH values on the one hand to fail over between 7,57 and 7,80 raw water and other treated water for
between 7,39 and 7,63.

Graphic 4: Variation in the conductivity and pH of the raw water
and treated according to the air temperature during the month 01/2009
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During the month of January 2009, the conductivity changes are included in the range of 1620 and
2290 pS/cm for raw water, and 2030 and 2430 pS/cm for treated water. pH values also vary for raw and
treated waters between 7,24 and 7,87 respectively and between 7,35 and 7,70.
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Graphic 5: Variation in the conductivity and pH of the raw water
and treated according to the air temperature during the month 07/2009
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From the figure above, the values of conductivity during the month of July 2009 vary between 1285 and
1943 pS/em for raw water, and between 1836 and 1957 pS/cm for treated water.
For pH, it varies between 7,70 and 8,05 for raw water and between 7,35 and 7,70 for those treated.

Graphic 6: Variation in the conductivity and pH of the raw water
and treated according to the air temperature during the month 01/2010
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Changes in conductivity and pH for this month respectively to vary for raw water between 1623 and 2420
pS/cm and between 7,37 and 7,84.
For treated wastewater these values vary between 2100 and 2440 pS/cm, and between 7,17 and 7,35.
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Graphic 7: Variation in the conductivity and pH of the raw water
and treated in accordance with the air temperature during the month 07/2010

~~~~~~~~~ Raw water conductivity — — Treatedwater conductivity Treatedwater pH ===-=Raw water pH
Lo pH
2500 - Conductivité en us/cm 10
—_— 1 os
— — — L]
2000 { — T T e T —
Trtea,. L. P eesaa,, "
D . -, 4 0
oo 4 T e et * . .
et + 8,5
- 8
1000 - - -
‘?‘:ﬂéaﬂ a¢====§§§% afp %gmaam§§ é’a
< Te= 175
500 -+
+ 7
Airtemperature in © C of different days of the month
] t T t T t t T t T t T t t t T t 6.5
32.0 32.0 35.5 35.0 34.5 35.0 37.0 35.0 34.0 35.5 36.0 28.0 27.6

The conductivity values for the month of July 2010 vary between 1361 and 2070 uS/cm for raw water,
between 1955 and 2180 uS/cm for treated water. For pH, it varies between 7,45 and 7,84 for raw water and
between 7,35 and 7,61 for those treated.

Table 1: Physico-chemical parameters in 2008

February May
surameters | VTP | St | el |y | Qut | ety
BODs (mg O,/L) 480 320 33,34 380 150 60,50
COD (mg Oy L) 1100 680 38,19 840 410 51,2
SS (mg/L) 290 95 67,25 430 95 77,91

The biochemical oxygen demand (BODs), is one of the physico-chemical parameters estimation
biodegradable organic carbon in water. In polluted areas, the carbon is used by bacteria as an energy source.
This degradation can take place in the presence or absence of oxygen [8] During the two companions of 2008,
we find that the values of BODs have to input a maximum value 480 mg/L, and exit 320 mg/L, with an
efficiency of up to 60,5 %. The chemical oxygen demand (COD) is used to evaluate the concentration of
dissolved inorganic or organic materials, or in suspension in water, through the amount of oxygen required for
the total chemical oxidation. For our case, the COD of waste water at the inlet and outlet respectively has an
average of 970 mg/L and 545 mg/L a yield of 51,2% reduction which reached. The Suspended Solids (SS), are
all mineral and organic particles in wastewater. Their effects on the physicochemical characteristics of the water
are very harmful (change in turbidity, reducing light penetration thus photosynthesis). The analysis shows that
wastewater from Errachidia city, have an average of 360 mg/L at study entry, and 95 mg/L at the outlet, with a
good yield of 78%.
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Table 2: Physico-chemical parameters in 2009

February August
parameters | EYWWTP | BT | og | Emywwe | RS | o
BODs(mg O,/L) 350 320 8,57 200 120 40
COD(mg Oy L) 740 540 27,02 640 400 375
SS (mg/L) 240 84 65 240 88 63,33

From the table above, we find that the returns in terms of reduction of BODs and COD are low during
February companion contribution by that August. For SS, they presented a concentration of 240 mg/L at the
entrance, and an average of 86 mg/L at the output, with a maximum yield of 63%.

Table 3: Physico-chemical parameters in 2010

June
Parameters Entry WWTP Outpout WWTP efficiency (%)
BODs (mgO,/L) 170 75 56
COD (mgO,/ L) 480 250 48
SS (mg/L) 180 53 71

For the month of June 2010, it was observed that the concentrations in terms of BODs, COD, SS at
the outlet are reduced relative to the input, which tells us a good return abatement and especially for my
reaching 71%.

VI. DISCUSSION OF RESULTS
Quantitative evaluation
It is observed that the inflow to the sewage treatment plant, remain below the rated capacity (6000 m*/d)
design of the station by 2010. But we note that there is an increase in rates from 2006 to 2010,this increase is
related to the spleen laundry charges of connection to the sewerage system.

Quialitative evaluation
Parameters on site

In all the figures, we see that the values of pH and conductivity of raw water fluctuate with temperature while
those treated water change very little. This is explained by the fact that raw water is responsible for organic and
inorganic materials capable of releasing molecules loaded (this phenomenon is much more intense high mid-day
temperature). While treated water is weakly concentrated pollutants and thus the amount of products that can
solubilize or generate ions is low. The pH of the raw water is weakly basic, while that of treated water gets
closer to neutrality. On the other hand, the range of pH of treated water within the limits of waste discharges
values [9]. For conductivity, it is noted that the treated water is higher than that of raw water due to evaporation
and degradation of the organic material in inorganic material. We also note that during the summer there is the
influence of elevated temperatures on the treatment efficiency. Indeed, in winter the measured parameters for
raw and treated water are neighbors. While during the summer the difference is remarkable.

Physico-chemical parameters
WWTP Entry:
Most mergers and pollution parameters (COD, BODs, SS) for years 2008, 2009 and 2010 are within the
ranges typical Moroccan urban wastewater [7], except:
e BOD:s of February 2008 (exceeding 20%) ;
e COD of February 2008 (exceeding 37%) ;
e COD of May 2008 (exceeding 5%) ;
e  COD of November 2009 (exceeding 6%).
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WWTP Outpout
physico-chemical quality
The effluent of the WWTP (output anaerobic lagoons) has values comply with the limit values [10], except:
e BODs and COD of February 2008 (respective exceeded 7%, 13%);
e BODs February 2009 and COD August 2009 (exceeding the respective 7%, 13%).
On the other hand, we observe that the yields are high in the months when the temperature is high.

microbiological quality

The quality of the effluent of the WWTP is consistent with a reuse of treated wastewater for cultivation of the
Class B and C, but not consistent for crop irrigation in category A (crop may be consumed raw and land for
public access) [11].

VII. CONCLUSION
After monitoring the Errachidia wastewater treatment plant, we can deduce that:
1. for the inflow to the station, it has seen an increase in the years 2009 and 2010 due to the increased rate of
connection to the sewerage ;
2. for the treatment efficiency of the station it temperature dependent, however, the yield reached in June 2008
the respective percentages of 78%, 51% and 60% in terms of SS, COD and BOD:s.
Moreover, this performance is limited because the treatment is limited in anaerobic lagoons. why pout and
meet new emission standards [11], we recommend two solutions:
1. Improving the technique used in making the facultative lagoons and maturation ;
2. The transfer of natural lagoons in aerated lagoons, anaerobic lagoons feeding by existing aerators.
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