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 In the region of El Oued, the groundwater is a vital resource for the region's economy: 

They are the water resources vital to the drinking water supply of a large part of the 

desert population and for the irrigation of agricultural land. Objective: This work aims 
to study the physicochemical quality of groundwater in El Oued areas. Results: The 

results of this study show that the pH values of water samples ranged from (7.15-7.51) 

while the standard value set by WHO is (6-8.5), Electrical conductivity of ground water 
samples ranged from (2270-4370 S / cm), which is higher than the permissible limit set 

by WHO. All drinking water samples have chloride concentration higher than (17-25 

mg/L) then the permissible limit set by WHO (7.04 mg/L) Conclusion: The results of 
this study show that the waters of the wells studied are considered unacceptable for 

consumers; this could due to the high mineralization during the recharging of the 

groundwater and its occurrence and movement. 
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INTRODUCTION 

 

 In developing countries in arid climate, the role of groundwater is especially important that they are often 

the only source of drinking water and are therefore vital to develop these [1]. 

 In the region of El Oued, the bulk of resources consist of groundwater. The latter contained in the 

continental formations infill Continental (CI) and the terminal complex (CT) is one of the largest water 

reservoirs in the world, which mobilized potential is estimated at 5 billion cubic meters of water [2] . 

 The main objective of this study is to provide an overview on the physico-chemical quality of groundwater 

in the region of El Oued. with a sufficiently representative sample of the nature of the waters of the El Oued 

region. 

 This study is a fundamental activity for prevention to ensure good water quality for the consumer and 

safeguard public health against water-borne diseases. 

 

MATERIELS AND METHODES 

 

Overview of the study area: 

 The wilaya of El Oued, which occupies an area of 44,586.80 km2, is located about 650 km south-east of 

Algiers and 350 km west of Gabes (Tunisia). At an elevation of 30 ° 30 'N and longitude 6 ° 47' East. 

 The choice of study sites is covers six boreholes; Albian two and four Pontian to reach all the exploited 

aquifers. 

 

Study area and sampling site: 

 The sampling campaign regarding the El-Oued region, the main urban areas in the center of El Oued region. 

Sample collection is done at each level operates aquifer (groundwater Pontian, Albian). No information writes in 

the paper without reference for authorization the information. 
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Fig. 1: Location hydro geological aquifer of the EL OUED area 

 

RESULTS AND DISCUSSION 

 
Table 1: Physical and chemical characteristics of the groundwater in the area of El oud: 

Traitement Fourage chott Fourage 
chouahda 

F.sidi Masstour Fourage Nouara Fourage 
chouahda 

F.route 
Touggouret 

pH 

Conductivity S/cm 
Ca mg/l 

Mg mg/L 

LDS mg/L 
Salinity ℅ 

dry residue 

Temperature 
Turbidity NTU 

TAC ̊F 

TH̊ F 
Cl mg/L 

Sulfate mg/L 

HCO3
-mg/l 

NO2
- 

6.94 

3860 
 

292,984 

114,233 
2000 

2 

 
3368 

16,3 

0,435 
144 

1200 

1063,59 
230,57 

175,68 

0,063 

7.35 

4030 
 

296,592 

85,067 
2090 

2,1 

 
2980 

14,8 

0,536 
93 

1090 

850,872 
1797,4 

113,46 

0,019 

7.06 

3750 
 

308,616 

119,094 
1942 

2 

 
3060 

16,3 

0,187 
136 

1260 

1162,858 
171,24 

165,92 

0,098 

7.29 

4130 
 

228,456 

315,965 
2150 

2,2 

 
- 

15,1 

0,228 
80 

1870 

723,241 
1173,4 

97,6 

0,039 

7.2 

2550 
 

208,416 

140,969 
1294 

1,3 

 
1460 

14,9 

0,349 
78 

1100 

680,697 
2062,3 

95,16 

0,006 

7.29 

2600 
 

248,094 

132,821 
2030 

1.9 

 
- 

15,6 

0,225 
161 

1150 

654,732 
440 

156,29 

0,04 

 

Organoleptic characteristics: 

 Different water samples drilling area after organoleptic test are colorless, odorless with a slight salty taste. 

The salty taste is probably due to some salts such as sodium chloride (NaCl). 

 the taste of drinking water may come from the chlorides or sulfates [3] . The occurrence of odor and taste 

are usually signs of bacterial activity [4]. The color of natural waters, is due to the presence in excess of some 

inorganic and organic materials, where pollution. For that water is no particular taste, certain salts, such as 

calcium chloride, sodium bicarbonate, should be present at concentrations close to those of saliva [5]. 

 

Physical and chemical characteristics pH: 

 pH measurements of all samples of the tablecloth Pentiere show they are between 6.94 and 7.94 with a 

mean value of 7.44 which showed the neutrality. Measurements of pH of all samples from the Albian table show 

that they are between 7.15 and 7.51 with a mean value of 7,32 which shows the neutral character. 

 The pH depends on the origin of water, the geological nature of the substrate and watershed crosses. This 

parameter determines many physico-chemical equilibrium between water, dissolved carbon dioxide, carbonates 

and bicarbonates which are buffered solutions aquatic life giving a favorable development. [6] 

 

Electrical conductivity: 

 Measurements of the electrical conductivity of all of the samples show that they are between 2270 S / cm 

and 4370 S / cm. 
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 The electrical conductivity of water is the conductance of a water column. The conductivity gives an idea 

on the mineralization of water and is in this capacity a good marker of the origin of water [7]. Indeed, the 

conductivity measurement used to assess the amount of dissolved salts in the water, thus its mineralization. The 

electrical conductivity depends on the loads of endogenous and exogenous organic material, generating salts 

after decomposition and mineralization and also with the evaporation phenomenon which concentrates these 

salts in water, it also varies according to the geological substrate through [8]. 

 

Calcium: 

 The concentrations of calcium ions (ca
2 +

) in the samples ranged from 191.76 mg / l and 352 mg / l. the 

recorded values are higher than the who standards for water potability [9] 

 

MAGNESIUM: 

 Magnesium ions values (Mg 
2+

) range from 32.81 mg / L, and 315.965 mg / L. Magnesium usually 

accompanies the iron in the rocks. This setting is found in limestone formations, marly limestone and Triassic 

formations (gypsum). According to the results of the analyzes performed during the study period, the 

Magnesium levels are generally below the standard. No value exceeding 150 mg / l [9], except the drilling 

Naoura what value high. 

 

Dissolved salts (TDS): 

 The concentrations of dissolved salts and salinity in the water samples studied are variable. They are 

respectively vary between 963-2710 mg / l and 1.3 to 2.7% for the rate of the dissolved salts. Salinity 

corresponds to the amount of dissolved salts that are sodium chloride (NaCl), magnesium chloride (MgCl2), etc. 

Increasing salinity reflects an increase in sodium ion (Na +), Magnesium (Mg2 +), chloride (Cl -), after 

dissociation of the salts. This salinity is measured directly from the electrical conductivity of water samples 

[10]. The rate of dissolved salts (between 963-2710 mg / l) indicate a high mineralization seen conductivities 

obtained (between 2270 and 4370 S / cm) is greater than 2800 S / cm. unless drilling of Albian table is lower 

than 2800 seconds / cm. But they correspond to values of dissolved salts (1500 mg /l )l not meet WHO 

standards (2004) or. The mineralization is related to the geology of the terrain traversed. 

 It is higher in groundwater [5]. The area of this study is fed by groundwater, so they are highly mineralized 

with rates of dissolved salts up to 2710mg / l of dissolved salts. 

 

Salinity: 

 The salinity measurements of all samples show that they are between 1.3 to 2.7%, which shows the 

character of the water salinity. 

 

Dry Residue: 

 The measurements of dry residues of all of the samples show that they are between 1344 and 3368 mg / l 

 

Temperature: 

 The water temperature is an important factor in organic production. This is because it affects the chemical 

and physical properties thereof; in particular its density, viscosity, solubility of its gas (especially that of 

oxygen) and the rate of chemical and biochemical reactions [7]. In the study area, the results show that the 

temperature has large variations of a forage to another, with a minimum of 14.8 ° C (forage Chouhada) and a 

maximum of 16.3 ° C (forage Sidi Masstour). 

 

Turbidity: 

 Turbidities of all samples show that they are between 0.113 and 2.63 NTU (Nephelometric Turbidity Unit). 

This value of turbidity meets the WHO standards (<5NTU). [11], among the general characteristics of 

groundwater, we must remember their very low turbidity. In order to continuously manage the quality of treated 

water, it has been introduced the concept of residual concentration of chemical disinfectant after a given contact 

time, to ensure a security of disinfection provided that the turbidity water does not protect these germs (0.3 

NTU) [8]. 

 

Hardness (total hardness): 

 In our samples TH varies between 820 ° F and 1870 ° F with an average value of 1150, 47F °. The total 

hardness of water is produced by the calcium and magnesium salts contained therein. There are: a carbonate 

hardness corresponding to the carbonates and bicarbonates content of Ca and Mg and a non-carbonate hardness 

produced by other salts. 
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Nitrites: 

 The Nitrites are also fairly widely present but at much lower levels than the nitrates. Nitrites from an 

incomplete oxidation of organic materials. Such as nitrates, nitrites are widespread in the environment, each 

other are found in most food products, in the atmosphere and in much of the water. The high levels correspond 

to the reduction of nitrate to nitrite by sulfiro-reducing anaerobes. They may also be related to the bacterial 

oxidation of ammonia [3]. The levels of nitrites vary during the study of 0.006 to 0.98 mg / l, during the study 

period, the standard rate nitrite is set at 0.1mg / l according to WHO. The presence of nitrite in substantial 

quantity in the water degrades the quality of the water and may affect human health. The nitrite-related toxicity 

is very significant because of their oxidizing power. All holes of the lower record values to the recommended 

standards 

 

CONCLUSION: 

 Groundwater is often seen as naturally pure water, which is a mistake because some contain unwanted and 

even toxic elements. Monitoring of physicochemical parameters is based on a number of samples which has 

allowed us to detect a temporary change in concentrations of all the chemical elements. We observe the period 

of study groundwater Sahara are colorless, odorless, with a slightly salty taste and measurements show a very 

high hardness and mineralization in the El Oued region this is mainly due to the contact water with geological 

formations (the nature and origin of the water, seasonal variations of the Saharan environment and hydraulic 

drilling), during its passage through basements causing an unpleasant taste. On the chemical quality and 

potability plan, the waters of the El Oued region are far from the WHO standards and characterized by a poor 

quality. 
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