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Abstract— In the framework of sustainable 

development, it is imperative to rationalize the use 

of water resources conventional and 

unconventional. That is why the re-use agricultural 

of by-products of the treatment is an alternative 

expected to preserve the environment and 

promotion of the agricultural sector.  

The present work aims to characterize sludge and 

the treated waters of the WWTP of  Medea and 

assess their potential and fitness for agricultural 

use. The physico-chemical and bacteriological 

results revealed that for sludge, the C/N found 

indicates important nitrogen availability. This 

report is related to the low amount of organic 

matter it contains. For treated water of the WWTP 

to the current state are highly charged with fecal 

coliforms and can not be reused without 

chlorination and their high salinity limits their 

reuse for certain crops. 

    Key-Words— Treated water, Sludge, Reuse, 

Agriculture, Fertilizer input. 

I. INTRODUCTION 

In Algeria, freshwater resources are scarce and 

vulnerable [1]. In contrast, wastewater production 

increases and their reuse are as a first response to 

this situation of water shortage for irrigation. The 

wastewater Treatment generates the treated water 

and the sludge that are potentially reusable in 

agriculture according to their determinative 

composition and their fertilizer inputs.  

It is in this context that this study focuses 

essentially on the potentiality of agricultural reuse 

of treated wastewater and sludge generated by the 

WWTP of Medea city. 

II. MATERIALS AND METHODS 

With the aim to assess the potentiality of 

agricultural reuse of these byproducts. A study 

period of 12 month was chosen during the year 

2013.The samples of sludge and water were 

analyzed in the laboratory of WWTP.  

III. RESULTS AND INTERPRETATIONS 

The results of analyzes carried out on different 

samples of sludge and treated water are presented 

and interpreted for the two fields as follows:  

III.1. Sludge field  

III.1.1. Mohlman index MI  

The MI measures the behavior of sludge in 

biological reactor (BR). Indeed, the MI values of 

between 50 to 150 ml / g, ensure good sludge 

settleability. Below 50 ml/g, the sludge risk to 

form deposits. Beyond 150 ml/g, we risk of having 

the phenomenon of bulking [2]. The mean value of 

IM found 52.12 ml/g reflects a good availability of 

mud settling. 

III.1.2. Dryness of the sludge   

We obtain a sludge at different percentages of 

dryness: liquid sludge (4-10%), pasty sludge (10 to 

25), solids sludge (25-50%), granulated sludge or 

in powder for a dryness higher than 85% [3], 

which gives the solid character of the WWTP 

sludge of Medea, for a mean dryness found of 

45%. 

III.1.3. Organic matter   

The sludge of the Medea WWTP contains 58% 

of organic matter in the dry matter, it is a coherent 

value with the report C/N found of 8. Once spread 

on the soil, the micro-organisms present in the soil 

degraded in part organic matter provided by the 

sludge and transforms them into mineral elements 
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available to the plant. Another part of the organic 

matter is incorporated into the soil and contributes 

to the maintenance of a favorable structure for root 

development [4].  

 

Fig 1.Graphic representation of the evolution of 

the Organic matter in sludge of WWTP 

Medea 

III.1.4. Ratio C/N   

It is recognized that organic fertilizers having 

C/N ratios below 20 are mineralized quickly and 

can release significant amounts of nitrogen to 

crops [5]. The C/N ratio of the sludge is 8 less 

than 10. Therefore, the mineralization of the 

organic matter contained in the sludge should 

begin short time after land application, thus 

making it available quickly large quantities of 

nitrogen at cultures. The nitrogen in sewage sludge 

is quickly released for use by the plant. Carbon is 

quickly assimilated by soil microorganisms and 

does not maintain the soil humus stock [6]. 

III.1.5. Potassium    

Indeed, potassium excreted in the urine, being 

very soluble, tends to stay in solution in 

wastewater and be released into the treated 

effluent [5]. 

Sludge samples analyzed in the laboratory gave an 

average concentration of potassium (K2O) of 

0.22% of the dry matter, it is a low value.  

According to [6], this sludge can be advantageous 

for fodder cultivation in soils naturally rich in 

potassium. 

III.1.6. Phosphorus 

 For a spreading of sludge, phosphorus migrates 

very slowly to the tablecloth or surface water 

because according to [7], phosphorus is strongly 

adsorbed to soil particles. The phosphorus (P2O5) 

assayed in our samples, representing 0.37% of the 

dry matter, it is an interesting contribution and can 

cover crop needs and there is no risk of leaching. 

III.1.7. Metal trace elements 

Analysis of samples of sewage sludge during 

2013, have given the following results in table I. 

The low contents found of metals trace elements 

in sludge of WWTP Medea compared to 

regulatory limits do not cause any negative effects 

in their land application. 

Table I. Results of analysis of MTE in the sludge 

of the WWTP Medea 

MTE Concentration  

(mg/kg of 

DM)* 

Regulatory 

limit values 

Fe 1200 / 

Mn 82.36 / 

Cd 0.52 10 

Cr 11.52 1000 

Cu 43.38 1000 

Ni 14.09 200 

Zn 260 3000 

Cr+Cu+Ni+Zn 329 4000 

III.2. Water field 

III.2.1. Pathogens 

The average load of fecal coliforms of treated 

water is 18.85x104 CFU / 100ml and 10.32x104 

CFU / 100ml for fecal streptococci. We note that 

the concentrations of Fecal Coliforms are quite 

high in well above standard retained  by WHO for 

irrigation water which is ≤1000 cfu / 100 ml [8]. 

Which takes us to consider that these treated water 

is unacceptable for irrigation 

III.2.2. Electrical conductivity (EC) 

The electrical conductivity is probably one of 

the simplest and most important for the quality 

control of waste water. It translates the degree of 

overall mineralization; it provides information on 
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the salinity. The average values of the recorded 

electric conductivity vary from 2390 μS/cm at the 

inlet and 2295 μS/cm at the outlet. These values 

confer on the water according to [9], a slight to 

moderate irrigation restrictions. The effluents of 

the WWTP of Medea are very high salinity and 

belong to classes IV which agricultural use is 

possible on particularly resistant crops [10]. 

  
Fig. 2. Graphic representation of the evolution of 

the EC at the inlet and at the outlet of the WWTP 

III.2.3. Total Suspended Solids (TSS) 

The raw water registers a TSS of 810 mg / l, 

against a concentration of 25.4 mg / l in the treated 

water; it means a treatment yield of 97%. The 

treatment of particulate pollution is very effective 

at the WWTP especially if we consider that the 

standards of TSS for the rejection of   treated 

water is <30 mg / l according to the USEPA 

recommendations [11]. 

III.2.4. Biological oxygen demand (BOD5) 

According to [12], the organic matter has an 

adsorption capacity of the chemical elements 

(cations and anions) ten times as clay; and no 

doubt, organic matter Helps improve soil 

structural stability by relaunching the soil 

microbial activity and increasing water retention. 

For BOD5, the average recorded concentration 

varies from 450 mg/l at the inlet to 20 mg/l at the 

outlet of the WWTP, giving a treatment yield of 

95.5%. The concentration of BOD5 to the outlet-is 

less than 30 mg / l, a limit value required by the 

recommendation of the USEPA [11]. 

III.2.5. Chemical oxygen demand (COD) 

The COD registered at the inlet to the WWTP is 

699 mg/l, against a value of 95mg/l recorded at the 

outlet, this gap shows the abatements pushed in 

the treatment process ie 86.4% of yield, 

III.2.6. SAR (sodium adsorption ratio) 

The SAR which expresses the relative activity of 

sodium ions in exchange reactions in soils, it 

influence the salinization of the soil and the 

infiltration rate which is a function of salinity 

(electrical conductivity and SAR [13]. 

The ionic species of SAR, when analyzed, have 

given the following results [Na +] = 90 mg / l, [Ca 
++] = 101 mg / l and [Mg ++] = 35 mg / l which 

gives an SAR of 1.96.  

According to the FAO guidelines cited by [14] for 

water with SAR between 0 to 3 and conductivity 

higher at 700 µS / Cm, the degree of restriction on 

the use in irrigation is zero. We must therefore 

take into account two factors, salinity and SAR, to 

assess the impact of the irrigation water quality on 

the infiltration speed. 

III.2.7. Fertilizers 

The nutrients being in large quantities in the 

waste water, which are important in agriculture, 

are nitrogen, phosphorus, and sometimes 

potassium. 

III.2.7.1. Nitrogen  

After treatment, the nitrogen in the treated water 

is found in oxidized form ammonia (NH4
+) and 

nitrate (NO3
-). Laboratory analyzes have shown an 

inverse proportionality between the two forms 

with a concentration of NH4
+ ranging from 25 mg 

/ l to 3 mg / l from the inlet to the outlet, unlike 

NO3
- nitrates which are 4 mg / l at inlet and 19 mg 

/ l  at the outlet, this is due to the nitrification 

which oxidizes NH4
+  in NO3

-. The treated water 

of the WWTP Medéa, according to FAO 

guidelines [14] , [15] that specifies nitrates NO3
- 

water concentrations ranging from 5 to 30 mg/l ,  

are in the restriction interval of lightweight 

agricultural use to moderate . 
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Fig. 3. Graphic representation of the evolution of 

NO3
-at the inlet and the outlet of the WWTP-2013 

III.2.7.2. Phosphorus   

The water analysis results show that the 

phosphates vary from 3.6 mg/l from WWTP inlet 

to 2 mg/l at its outlet; it is a usual value in the 

irrigation water. 

III.2.7.3. Potassium  

The results of the analysis of treated water gave 

an average potassium concentration of 18 mg/l; is 

considered a normal value and without any 

negative effect because according to [16] the 

potassium content in wastewater does not cause 

harmful effects on plants or the environment. It is 

an essential macronutrient that favorably affects 

soil fertility, crop yield and their quality. 

III.2.8. Metal trace elements  

According to [17], when processing wastewater 

in treatment plants, most of the metal is retained in 

sewage sludge. Iron and Manganese are heavy 

metals interesting and do not pose a health 

problem [18]. 

Analysis of treated water samples has given the 

contents of Fe and Mn respectively 1.3 mg/l and 

0.19 mg/l. These very trace contents are below that 

the thresholds set by FAO [16] and will have no 

toxic effect on either the ground or on the plant. 

And for copper and zinc according [18] are 

interesting metals for plants and posing a health 

problem. Based on the analyzes, their contents in 

the treated water are  respectively, 0.07 mg/l, and 

0.15 mg/l. These are negligible values compared 

to the threshold set by the FAO. 

IV. CONCLUSION 

The main objective of our work was for an 

eventual exploitation of unconventional resources, 

to examine the potentiality of agricultural reuse of 

sludge and treated water from the Medea WWTP 

by characterization of its byproducts during the 

year 2013, which gave for the two fields:  

Sludge field: 

The monitoring of parameters analyzed sludge 

shows that the organic matter is 58% of the dry 

matter; this value is consistent with the C/N ratio 

found to 8. Thus, the mineralization of the organic 

matter contained in sludge should begin short time 

after land application, thus making it quickly 

available large quantities of nitrogen to crops. The 

nitrogen in sewage sludge is quickly released for 

use by the plant. The Carbon is rapidly assimilated 

by microorganisms of the soil and does not 

maintain the soil humus stock. 

For the Potassium (K2O), a quantity of 0.22% in 

the sludge is a low value. This sludge can be 

advantageous for fodder cultivation in naturally 

rich soils in potassium. An amount of phosphorus 

(P2O5) of 0.37% can cover crop needs and causes 

no risk of leaching. 

The low contents of metal trace elements in 

sewage sludge of Medea do not cause any negative 

effects on their land application. 

Water field: 

In the absence of chlorination at the outlet of the 

WWTP, the concentrations of Fecal Coliforms are 

quite high and lead us to consider that the treated 

water is unacceptable for irrigation and is 

potentially reusable, once that chlorination is put 

into operation. 

A mean conductivity of 2295 µS/cm at the outlet 

of the WWTP gives to the water a restriction slight 

to moderate in irrigation. The WWTP effluents of 

Medea have a very high salinity whose agricultural 

use is possible on particularly resistant crops. 

The nitrates of treated water have a concentration 

of 19 mg/l which confers them a restriction for 

agricultural use, mild to moderate. The phosphates 
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at the outlet of the WWTP have a concentration of 

2 mg/l, which is a usual value in the irrigation 

water. A potassium concentration of 18 mg / l in 

the treated water does not cause harmful effects on 

plants or the environment. It favorably affects soil 

fertility, crop yield and their quality. 
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