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Abstract 

Around the Mediterranean coast, 79% of the production of fresh water is assured by reverse osmosis (SWRO). T 

many desalination plants have emerged in Algeria, who chose the desalination of sea water as solution to solve 

the problems of drinking water shortage. The deficit in drinking water was important in western Algeria, which 

explains the high number of stations: Macta, Bousfer, Bouzedjar, Chatt el Hillal, Honaine et Ghazaouet. A 

number which the authorities aims to increase, but much of questions are currently posed on the impact of these 

installations on the environment.  It is in this context that a study has been carried out to determine the quality of 

the water discharges at sea, resulting from the desalination process. The principal environmental impact 

associated the processes of desalination comes from the production of the brine (salt concentrations betwin 

36750 mg/l and 37800 mg/l). The other environmental impacts are: discharges associated like water coming 

from cleaning with the filter, harmful effects sound, the emission of gas, or problems of landscape degradation. 
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1. Introduction 

Today, in many parts of the world, freshwater resources for the production of drinking water are non-existent or 

insufficient for population growth or industrial production. As a result, solutions such as water reuse and salt 

water desalination, which represent the vast majority of available water on earth, are becoming key solutions, 

also meeting the requirements of sustainable development [1]. On the other hand, desalination is becoming a 

dominant method for the production of drinking water in areas of shortage in fresh water [2]. For example, 

seawater desalination plants are becoming more common on the coastlines. Algeria has launched in recent years, 

an ambitious program of desalination plant facilities to cope with its water supply problems which are 

accentuated by population explosion, industrial and agricultural development as well as drought. It is continuing 

its investment in the desalination of seawater [3]. The objective of this study is to describe the effects of reverse 

osmosis desalination plant (SWRO) discharges on the environment. Our work contributes to presenting the 

problem of seawater desalination for the production of drinking water in order to serve as a basis for discussions 

aimed at identifying a sustainable management approach for the protection of the coastal environment of the 

West Algeria. 

2. Study area 

It is located in the commune of Honaine (wilaya of Tlemcen) in the western Algeria (Figure1). It is projected on 

an area of 80000 m². It has a desalinated water production capacity of 200,000 m3/day.   The station of Honaine 

is delimited to the North by the sea, to the South, to the East and the West by a farmland and some houses (X:   

35°10’44.79”N ; Y:   1°38’29.26”O) (Figure2).  It is a coastal zone characterized by an important biodiversity [ 

4] due to an absence of all anthropic activities [5]. 

 

Figure1: Geographical location of Honaine station. 
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 Figure 2:  General view of Honaine station  

3. Material and Methods 

The station of pumping of sea water to feed the factory of dirtily Honaine was used as point of sampling for the 

physicochemical of water, and this, before and after the treatment of water, as well as rejections of this station 

(fig.3). The same experimental protocol of the sampling of rough sea water according to Rodier (2010) is used 

for each stage [4]. The parameters to be analyzed are selected according to the required objective. The 

temperature, conductivity, salinity (TDS) and the pH are measured in situ. The water  samples are analyzed  at  

the laboratory to evaluate the average contents of magnesium (Mg++), Phosphates, Bicarbonates CaCO3, 

Chlorides, sulfates (SO4-), Nitrates (NO3-) and Nitrites (NO2-). 

 
Figure 3: water sampling sites 

4. Results and discussion 

The physicochemical analysis of the parameters carried out in situ and them analyses of the physicochemical 

parameters at the laboratory made it possible to observe and follow the tendencies of the operation of the water 

treatment, and determination of the physicochemical parameters of taken raw water of the sea (M), and of 

rejected water (R) resulting from this process of desalinization (Tab. 1).  

The brine discharges resulting from the desalination plant take place in the sea, directly near the coast.  
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The impact of the brine discharged into the sea on the receiving system is not known precisely, although at 

present many studies are in progress.  However, we must not forget the environmental impact caused by a 

desalination plant, such as the problems of landscape degradation, noise, gas emissions (CO, NO), or associated 

discharges such as water from cleaning (filters, sand, membranes and deposits). 

The rate of all discharge water parameters is higher relative to the rates of the analyzed seawater samples, except 

for the pH and temperature that are up to standard, except for parameters that far exceed norms, such as 

conductivity, salinity, calcium, magnesium and chlorides. There is also the increase of bicarbonates in the 

releases, due to the use of different chemical treatments, as well as the increase of NaCl from 10500 mg / l to 

12500 mg / l and TDS betwin 13625 mg/l and 13600 mg/l. 

Conductivity is higher in releases compared to seawater because the overall mineralization has increased 

following the treatment of the latter, there is also a slight increase in pH thanks to chemicals used by the station 

such as bicarbonate.  

Table 1: Average values of the physicochemical parameters measured in rejected water (R) and raw water of 

the sea (M) of Honaine Station. 

Parameters 

  

HONAINE  

Sample R 

 

M 

pH 8,6 8,7 

Conductivity US/Cm 59200 41900 

T ˚c 21 21 

Salinity mg/l 44800 35900 

TH (total hardness) mg/l  10 500 7300 

Calcium mg/l  2460 1600 

Magnésium mg/l 8200 5780 

TAC bicarbonate  mg/l 135 57 

TA carbonate mg/l 0 0 

Phosphate mg/l 0,2 1,4 

Sulfate mg/l 4160 3170 

Chlorure mg/l 45000 21650 

Sodium mg/l  16690 14500 

SDT (sels dissous totaux mg/l) 13625 13600 

No3 nitrate (mg/l)  4,5 43 

No2 nitrite (mg/l)  0,039 2,68 

Turbidity (UNT)  1.1 1,09 
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5. Conclusion 

The results show that the physico-chemical, organoleptic and parametric values of the pollution are the subject 

of various analyzes, have shown that the brines produced by the desalination techniques have a high salt content 

which results from the concentration of water of desalinated sea (salinity 59.85 ‰ higher than that of seawater 

36.55 ‰) [10]. As a result, these repercussions lead to a disruption of local aquatic life. This phenomenon fades 

rapidly as one moves away from the point of discharge by decreasing the concentration. In addition to the high 

salt concentration, high levels of sulphates are recorded. The latter decrease in contact with the sea, which 

indicates a transformation of sulphates into sulphures. In addition, the conditions of the sea: sea current, waves, 

calm or agitated water immediately affect the concentration of brine in contact with the sea. The dilution of 

these brines depends instantly on their dispersion in the case of rough seas and their location in the case of a 

calm sea. As for example, brines take a long time to dilute when the sea is calm. This directly affects the aquatic 

environment. 

The organization of an integrated management of the services of desalination implies to reconsider the strategies 

of management in the majority of the stations. The reorganization must ensure, at the same time, the technical, 

economic effectiveness and education, as well as the use of suitable practices of the personnel and human 

resources necessary, to achieve the goal to satisfy the needs for the uses and to improve the conditions of their 

lives, as well as the respect of the environment and the watery ecosystem [11].  

At present, the desalination of sea water through our country is done in the majority of the cases by reverse 

osmosis.  In front of this fact, the fixing of the tolerance levels is significant; the brines must pass an exhaustive 

control of toxicity which takes account of characteristics of the receiving system and to pay a detailed attention 

to the dilution of the concentrate [12]. Other studies at stations on the Algerian west coast (Bousfer and 

Bouzedjar) have shown the same impact but with a lesser degree [13] and the same impact at the Chatt El Hillal 

station [14]. In addition, the conditions of the sea: sea current, waves, calm or agitated water immediately affect 

the concentration of brine in contact with the sea. The dilution of these brines depends instantly on their 

dispersion in the case of rough seas and their location in the case of a calm sea. As for example, brines take a 

long time to dilute when the sea is calm. This directly affects the aquatic environment.  

Other work in other areas of the world confirms our diagnosis. Moreover, the increase in the salinity of the Red 

Sea water will also intensify in the time to come expectedly will cause the further deterioration of the seawater 

quality, in turn which will affect directly or indirectly the operational activities of the desalination plants [15].  

References  

[1]. KABEEL A. E. , MOFREH H., HAMED Z. M., OMARA S., SHARSHIR W. (2013) - Water 

Desalination Using a Humidification-Dehumidification Technique. A Detailed Review Natural 

Resources, 4, 286-305. http://dx.doi.org/10.4236/nr.2013.43036 (http://www.scirp.org/journal/nr). 

[2]. CHOUIKHI A. (2010) - Sea water desalination plants by SWRO: recommendations to improve its 

effectiveness and to reduce the negative impact of the brines on the marine ecosystem. INOC-

http://www.scirp.org/journal/nr


International Journal of Sciences: Basic and Applied Research (IJSBAR)(2018) Volume 39, No  2, pp 89-95 

94 
 

Tischreen University, International conference on Biodiversity of the Aquatic Environment, pp: 665-

666. 

[3]. MEHTOUGUI M.S. (2015) - Impacts du dessalement d’eau de mer sur les écosystèmes littoraux  de 

l’Ouest algérien. Thèse de doctorat, Université Djillali Liabès, Sidi Bel Abbès: 178p. 

 [4]. Kerfouf Ahmed, Amar Youcef, Boutiba Zitouni, (2007). Distribution of Macrobenthos in the Coastal 

Waters in the Gulf of Oran (Western Algeria). PJBS: Pakistan Journal of Biological Sciences, 10 (6): 

899-904, (ISSN: 1028-8880), Asian network for scientific Information. 

[5]. Fatima Kies & Ahmed Kerfouf, (2014). Impact of the climate change on the West coast of Algeria: 

Gulf of Oran, Arzew and Mostaganem.  Sustainability, Agri, Food and Environmental Research, 2014, 

2(3): 1-15, ISSN: 0719-3726 1.  

 [6]. RODIER J. (2010) – Analyse de l'eau naturelle, eau de mer et eau industrielle. Édit. DUNOD, Paris, 

984 p. 

[7]. OIE (Office Internationale de l’Eau), (2006) - Formation à l’exploitation et à la maintenance des unités 

de dessalement d’eau de mer. Titre 3. Généralités sur le dessalement,  Novembre 2006, pp: 9/ 9. 

[8]. Maurel A., (2001) - Dessalement de l’eau de mer et des eaux saumâtres et autres procédés non 

conventionnels d’approvisionnement en eau douce. Edition Lavoisier, Tec&Doc, 10-2001, 226 p. 

[9]. CGPM-FAO, (1972) - Etat de la pollution marine en Méditerranée et réglementations. Etudes et 

Revues, n° 51. 

[10]. MAUREL A., (2001) - Dessalement de l’eau de mer et des eaux saumâtres et autres procédés non 

conventionnels d’approvisionnement en eau douce. Edition Lavoisier, Tec&Doc, 10-2001, 226 p. 

[11]. LAHOUL M., (2001) - Entre public et privé, quelle gestion de l’eau pour le Maghreb ? Nouveaux 

défis. Publisud, France, pp: 237-240. 

[12]. TAHRAOUI D.,  KETTAB A, ABEDELALI M., BOUGHRARA F. (2010) - Qualité des eaux de mer 

après dessalement au niveau de la station de dessalement de la ville de Ténès, Chlef. Impact de 

dessalement sur l’environnement (milieu aquatique). Conférence WATMED 5, Lille - France, 26-28 

Mai 2010. 

 [13]. MEHTOUGUI M.S, KERFOUF A, MEHTOUGUI F,  ARDJOUM S, BENYAHIA M. (2013) - 

Impacts du Dessalement D’eau de mer sur les Écosystèmes Littoraux: Cas de Deux Unités de L’ouest 

Algérien (Bousfer et Bouzedjar).  European Journal of Scientific Research , (ISSN: 1450-216X), 

Volume 96, No 2, 245-249. 

[14]. MEHTOUGUI M.S, , MEHTOUGUI F,  KERFOUF A. (2013) - Impact of desalination of sea water 



International Journal of Sciences: Basic and Applied Research (IJSBAR)(2018) Volume 39, No  2, pp 89-95 

95 
 

on a coastal environment of Chatt El Hillal (Beni Saf – Western northern Algeria). International 

Journal of Sciences: Basic and Applied Research (IJSBAR - ISSN 2307-4531), (2015): Volume 22, No 

1, pp 327-333.       

[15]. SIRAJ ABURIZAIZA1. O, ALAM ZAIGHAM1. N, ZEESHAN.  N, A. MAHAR1. G, SIDDIQ.  A,  

NOOR S. (2013) - Environmental Assessment of Natural & Anthropogenic Hazards and Impact on 

Seawater Desalination along Red Sea Coast of Saudi Arabia along Red Sea Coast of Saudi Arabia.  

Journal of Water Resource and Protection, 5, 414-426. http://dx.doi.org/10.4236/jwarp.2013.54041 

published Online April 2013 (http://www.scirp.org/journal/jwarp) 

Table 1 - Annual values of the physicochemical parameters measured in rejected water (R) of Honaine  Station.  
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