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1 Introduction

Organic soil reserves in Algeria have undergone several
transformations under the constraint of intensive use of
natural resources.

Carbon storage in the soil reduces greenhouse gas emis-
sions and improves the soil fertility.

The lack of farm manure leads us to seek new sources of
organic matter whose sludge can provide an appreciable
fraction.

Sewage sludge provides the soil with organic matter and
nutrients.

Our aim was to study the fertilizing value of sewage
sludge taking into account the heavy metals toxicity.

We set the limit values of the sludge not to be exceeded in
the soil.

2 Materials and Methods

The sewage sludge, the subject of our study, comes from
La STEP de Beni Messous, 50 km west of Algiers, which
treats urban wastewater, including domestic waste water,
industrial water and waste water Of runoff.

The sludge from the wastewater treatment plant in Beni
Messous, with a purification capacity of 250,000 Eq.Hab, is
derived from the biological treatment of urban wastewater.

The chemical and agronomic parameters of the sewage
sludge were analyzed in the laboratory of the wastewater
treatment plant of Beni Messous and the national polytech-
nic school of Algiers.

3 Results and Discussion

The use of sewage sludge on agricultural soil allows, besides
its fertilizer input, preserving the ecological fragility of
Algerian soils already subjected to intense degradation.

Sewage sludge is a potential source of organic matter and
fertilizer, but it can also be a source of pollution.

The study should estimate the fertilizer power, the
organic matter richness of the sludge and the risks associated
with heavy metals, setting the limiting doses not to exceed to
protect the environment.
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The soils in the region are low in limestone, generally
neutral, but with some basic samples, due to the predomi-
nance of the Ca++ cation in the adsorbent complex.

The carbon content of the soils in the region gives rise to
relatively low levels of organic matter. The average organic
matter content of the soil is 1.3% and the minimum value of
0.2% reinforces our approach for an input of organic matter
by an external source: sewage sludge.

Some experiments have shown that an improvement of
the permeability and the structural stability would be
obtained after a supply of 10 T/ha of dry matter of sludge for
several years.

The sludge contains appreciable quantities of nutrients:
The quantity of organic matter introduced for a dose of

10T/ha of sludge provides: 4.8 ton of MO, 230 kg of
nitrogen, 280 kg of phosphorus and 6 kg of potassium
which is very soluble in purified water.

Potentially, the sewage treatment plant should be able to
treat 1204 tonnes of sludge to meet the organic matter
requirement of about 120 ha with a dose of 10 T/ha/year.

The amount of organic matter introduced for a dose of
10T/ha of mud exceeds that of the compost, which is
therefore a plus for the life of the soil.

The heavy metal content of the sewage sludge in the Beni
Messous treatment plant is very high and often exceeds the
NF U44-051 standard.

Our study shows that cadmium is the most restrictive
limiting factor for the use of sewage sludge in agriculture.

Cadmium limits the use of sludge to 6.43 T/ha.an and this
dose represents only 60% of the amount needed to improve
the soil, since the use of another source of organic amend-
ment is essential.

To compensate for this deficit, we recommend to use
sludge mixed with urban compost or farm manure.

Indeed, the composition of urban waste at the level of the
region is very favorable to this type of practice (high water
content, high organic matter content, PCI (low calorific
value).

This will allow us to come up with a more balanced and
better adapted formula in the context of the organic
amendment where humus plays an inescapable role in soil
fertility with a view to respecting the environment.

4 Conclusion
Spreading constraints are most often linked to the
excessively high acidity of the soil or to its low thickness,
which increase the potential leakage of potentially toxic
elements into groundwater. The pH with a basic tendency
of the sludge has the advantage of limiting the risks of
toxicity due to the re-dissolution of the trace metallic
elements.

To compensate for this deficit, we recommend using
sludge mixed with urban compost or farm manure. The
proportions will be calculated according to the compo-
sition of each product, taking into account the criteria for
controlling the pollution of the environment as well as the
needs of soils and plants in organic matter and fertilizing
elements.

This will allow us to come up with a more balanced
and better adapted formula in the context of the organic
amendment where humus plays an inescapable role in
soil fertility with a view to respecting the environment.

References

ADEME. Les boues d’épuration municipal et leurs utilisation en
agriculture. Dossier documentaire, Ademe, Angers. 2001.

Agence Nationale des Ressources Hydrauliques ANRH Alger. 2008.
Agence Française de Normalisation AFNOR. (NFU 440–051). Limite

des teneurs en ETM, CTO, agents pathogènes, inertes et impuretés;
2006.

ANRED. La valorisation agricole des boues de la station d’épuration.
Cahier technique; 1982. 63p.

Brame V, Lefevre G. Aspects qualitatifs de l’utilisation agronomique
des boues résiduaires des stations d’épurations. Bull.d’AFES. 1977;
n°3:125–40.

SEAAL Société des Eaux et d’Assainissement d’Alger.
Chaussaud R, Gremon J, Catroux G. Essai de détermination au

laboratoire de l’aptitude à la minéralisation de l’azote des boues
résiduaires urbaines: Acad Agric fr. 1981;67(9):762–71.

Dexter AR. Physical properties of tilled soils. Soil Tillage Res.
1997;43:41.

Werther J, Ogada T. Sewage sludge combustion. Prog Energy Combust
Sci. 1999;25:55–116.

Giller KE, Witter E, Mcgrath SP. Toxicity of heavy metals to
microorganisms and microbial processes in agricultural soils. Soil
Biol Biochem. 1998;30:1389–414.

Grimaud L. La valeur azotée des boues d’épuration. Ademe. Eau et
environnement DEP.Univ Amiens; 1996. 84p.

Habidi A. Analyse diagnostique de la mise en œuvre du plan nationale
du développement agricole et son effet sur le développement de
l’irrigation dans le périmètre irrigué de la Mitidja ouest, tranche 1.
Mémoire de fin d’études d’Ingénieur, INA; 2007. 124p.

Edwards JH, Wood CW, Thurlow DL, Ruf ME.Tillage and crop
rotation effects on fertility sattus of hapludut soil. Soil Sci Soc
Am J. 1992;56:1577–82.

Hébert M. Épandage automnal des MRF – risques environnementaux et
mesures préventives. Agrosol. 2005;16(1):61–78.

Nakib M, Kettab A, Berreksi A, Mandi L. Study of the prospects for
agricultural utilization of sludge produced from WWTPS in North
Central Algeria Desalination and Water Treatment. 8 May 2014.

Kemper WD, Koch EJ. Aggregate stability of soils from Western US
and Canada. USDA Tech Bull 1355. US Gov. Print Office,
Washington DC; 1966.

Kelly JJ, Tate RL. Effects of heavy metal contamination and
remediation on soil microbial communities in the vicinity of a zinc
smelter. J Environ Qual. 1998;27:609–17.

Laurant C. L’assainissement des agglomérations, techniques d’épura-
tion actuelles, évolution documentaire réalisée par les agences de
l’eau et le ministère de l’environnement; 1994. 143p.

1440 M. Nakib et al.



Van-Camp L, Bujarrabal B, Gentile A-R, Jones RJA, Montanarella L,
Olazabal C, Saradjou S-K. Reports of the Technical Working
Groups Established under the Thematic Strategy for Soil Protection.
EUR 21319 EN/3, 872 pp. Office for Official Publications of the
European Communities, Luxembourg 2004.

Robert M, Gambier P, Christan J. Conditions de l’utilisation des boues
en agriculture; 1994.

Egis Bceom International: Etude pour l’identification des problèmes,
des besoins et des stratégies existantes dans le bassin côtier algérois
02a Rapport final – Janvier 2010.

Ekelund F, Olsson S, Johansen A. Changes in the succession and
diversity of protozoan and microbial populations in soil spiked with
a range of copper concentrations. Soil Biol Biochem.
2003;35:1507–16.

Gomez A, Lineres M, Tanzin J, Solda P. Etude de l’incidence des
apports de boues résiduaires à des sols sableux, sur l’évolution
quantitative et qualitative de la matière organique. CR Acad Sc Fr.
1984;516–24.

Konopka A, Zakharova T, Bischoff M, Olivier L, Nakatsu C, Turco RF.
Microbial biomass and activity in lead-contaminated soil. Appl
Envir Microbiol. 1999;65:2256–9.

Derenne S, Largeau C. A review of some important families of
refractory macromolecules: composition, origin, and fate in soils
and sediments. Soil Sci. 2001;166(11):833–47.

Boeglin J-C. “Traitements et destinations finales des boues résiduaires”
Ingénieur chimiste, Docteur en sciences, Président d’honneur de
l’Institut de recherches hydrologiques (IRH) environnement, Nancy.

Hainnaux G, Gouzy M. Office de la Recherche Scientifique et
Technique Outre-mer. Centre d’Adiopodume (laboratoire d’Agro-
nomie). France; 1980.

Matejka et al. Composting of urban refuse in Labé (Guinea): process
optimization and agricultural value, Cagliari (Sardinia) Eighth
International Waste Management and Landfill Symposium (CISA):
Environ. Sanitary Engineering Centre 1–5 Oct, 2001.

Leita L, De Nobili M, Muhlbachova G, Mondini C, Marchiol L,
Zerbi G. Bioavailability and effects of heavy metals on soil
microbial biomass survival during laboratory incubation. Biol Fertil
Soils. 1995;19:103–8.

Terce M. Les impacts du recyclage des boues de station d’épuration,
INRA- ME&S-75338. Paris; 2001.

Brame V, Lefevre G. Aspects qualitatifs de l’utilisation agronomique
des boues résiduaires des stations d’epurations. Bull d’AFES. 1977;
n°3: 125–40.

Kofoed AD. Optimun use of sludge in agriculture. In: Berglund S,
Davis RD, L’hermite P, editors. Commission of European commu-
nities: utilization of sewage sludge on land rate of application and
long term. Effect of metals. Dordrecht. D Reidel publication; 1984.
229p.

Study of Sludge at the Beni Messous Purification … 1441


	420 Study of Sludge at the Beni Messous Purification Station (Algeria)
	1 Introduction
	2 Materials and Methods
	3 Results and Discussion
	4 Conclusion
	References


