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Abstract: Water, potential source of life, must undergo various physico-chemical and bacteriological analyzes that will 
define its quality for human consumption in order to avoid the risk of water-borne diseases to consumers. Physico-chemical 
and bacteriological quality of an Ouega-Fandji’s drilling water, use as drinking water, were investigated. Two (02) samples are 
constituted for the two analyzes’ types. Twenty physico-chemical parameters (pH, Temperature, Electrical conductivity, 
Colour, Turbidity, Nitrites, Nitrates, Ammonium, Calcium, Magnesium, Total iron, Bicarbonates, Alcalinity, Chlorides, 
Sulphates, Fluorides, Iodides, Total hardness, Total Dissolved Solids) and three bacteriological parameters (Fecal coliforms, 
Total coliforms, Fecal streptococci) are evalued on samples. Some physical parameters (temperature, pH, turbidity and 
conductivity) able to change during transport have been determined "in situ" using a portable multimeter (HANNA, HI 
991300). The results obtained showed that unwanted substances (nitrites, nitrates, ammonium, fluorides, sulfates and iron) 
were almost absent. The physico-chemical parameters measured in this water sample comply with the quality standards for 
drinking water in Benin Republic. The conclusion is the same for bacteriological parameters, although the number of total 
coliforms (13 CFU) present in 100 mL of this water sample exceeds that recommended in Benin Republic. Therefore, 
disinfection of this water by the usual disinfection methods like chlorination with calcium hypochlorite is mandatory. 
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1. Introduction 

Water, a potential life source, is one of the drivers of the 
organization and development of territories [1]. Unevenly 
distributed over the earth and present in sometimes limited 
quantities, it constitutes a major environmental issue [2]. The 
lack of sanitation infrastructure (presence of garbage dumps, 
latrines and not waterproof septic tanks) and the mismatch of 
the rainwater and wastewater disposal system make run a 
significant risk of contamination to aquifers. Also, the 
groundwater supply proceeds by vertical infiltrations of 
runoff from precipitation, and surface waters' infiltrations. 
The risks of their chemical and biological pollution depend 
on the one hand, on seepage water characteristics, and on the 
other hand, on the natural properties of the geological layers 

which separate the water table from the soil surface [3]. 
Therefore, water that is a life's source becomes disease 
source [4]. In developing countries, obtaining safe water for 
human consumption has become a serious problem due to an 
environmental protection lack [5]. Many parts of the world 
depend entirely on groundwater resources for various uses. 
Groundwater contaminated with various pollutants which 
make it unfit for consumption can endanger human and 
animal life as well as the environment as a whole. Specific 
concrete actions are therefore necessary to control the risk of 
water pollution and protect the natural quality of groundwater 
[6]. The problem related to the supply of drinking water is a 
key issue for African countries in general and those of West 
Africa in particular [7]. In Benin, almost a third of 
households use raining water as drinking water. 22.6% of 
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households obtain water from unprotected wells and river 
water (13.2%) which are sources of non-potable water. 
Households also are sourcing water fountain (21.2%) and 
water from protected well (8.3%) [8]. The non-permanent 
supply of drinking water by the national distribution network 
(SONEB) has led people to resort to ground and surface 
water. The chemical composition of water from the natural 
environment is very variable. It depends on the geological 
nature of the soil where it comes from and the reactive 
substances it encountered during the flow [9]. Degradation of 
groundwater resources has become a global concern in these 
last decades [10]. Groundwater has traditionally been the 
privileged water resource for drinking water production, as 
it's less vulnerable to pollution than surface water. 
Nevertheless, some minimum characteristics are required for 
them to be able to be used as drinking water. Drinking water 
must meet physico-chemical and biological quality standards 
[4]. The natural quality of the groundwater can be altered by 
anthropogenic activities or natural phenomena. In addition, 
apart from fresh water availability and associated 
anthropogenic factors, transport and storage significantly 
influence the quality of drinking water. The degree of quality 
required for water obviously depends on its use [11-12]. 
Abomey-Calavi's commune is one of the areas least served 
by the National Water Company of Benin (SONEB). 
Populations use water from drillings and wells without 
analysis. Therefore, many studies [13] were carried out on 
the quality of drilling or well water in Abomey-Calavi's 
commune and have shown that it's unfit for human 
consumption. There is few occurrences in literature of the 
assessment of Ouéga-Fandji’s drilling water. The aim of this 
paper is to investigate the physico-chemical and 
bacteriological quality of this water. 

2. Material and Methods 

2.1. Study Areas 

The water samples used for physico-chemical and 
bacteriological analysis was collected in "Ouéga Fandji" in 
Togba district at Abomey-Calavi’s commune. The commune 
of Abomey-Calavi is a bar land's area, located in the Atlantic 
department in south of Benin between 6°26'54" North 
latitude and 2°21'20" East longitude [14]. 

2.2. Sampling and Analysis 

The samples were taken in 0.5 L glass bottles with caps 
wrapped in aluminum paper and then sent to the laboratory 
for analysis. However, pH, conductivity, TDS and 
temperature were measured "in situ" using a portable 
multimeter (HANNA, HI 991300). Bicarbonates, chlorides, 
calcium, magnesium and total hardness were measured by 
titrimetry while ammonium, color, total iron, iodides, 
nitrates, nitrites, sulfates and fluorides were determined by a 
spectrophotometer of HACH DR/2400 type in accordance 
with the analysis methods of the French Association for 
Standardization, AFNOR [15-16]. Fecal streptococci, fecal 

coliforms and total coliforms were the main microbiological 
parameters sought. These germs were determined by the 
membrane filtration method as described in [16]. This 
method is widely used for the enumeration of microorganism 
germs in water intended for human consumption. 

3. Results and Discussion 

3.1. Physical Parameters 

Physical parameters such as pH, electrical conductivity, 
temperature, color and turbidity presented the results in Table 
1. The pH of the water analyzed is 7.02. This pH value is 
well within the allowed pH range of 6.5 - 8.5. The 
temperature of a water plays a determining role in the 
modification of the physical and chemical properties of 
water. Indeed, it influences its density, the solubility of gases, 
the dissociation of dissolved salts, the biochemical and 
biological reactions that occur in water [17]. The temperature 
of 26.7 °C obtained is slightly higher than the standard. This 
could be attributed to the fact that the water temperature 
depends on the time of its withdrawal and is intimately linked 
to the ambient temperature at withdrawal time [1]. Water 
temperature has no direct impact on human health. However, 
a high temperature (above 20 °C), like that of the waters 
studied, promotes microorganisms development [18]. The 
analysis of water color shows that the water isn’t very 
colored with 01 CU for color value. It meets the maximum 
standard required which is 15 CU. The color value obtained 
is lower than those obtained in [19]. Their investigations on 
well water in Congo Brazzaville revealed color values 
between 7 and 10. The established turbidity standard is 5 
NTU. The water sample analyzed showed no turbidity. This 
turbidity obtained meets the required standard and is identical 
to that in our investigations into drinking water of Dassa - 
Zoume [1]. The electrical conductivity reflects the degree of 
overall mineralization. It informs about the salinity rate [20]. 
The conductivity of water is the measure of its ability to 
conduct electrical current. It varies with temperature and is 
related to the concentration and nature of the dissolved 
substances (TDS) in the sample [21]. In fact, the higher the 
conductivity, more strongly the water is mineralized. The 
electrical conductivity of 33 µS/cm obtained is below 
maximum standard (2000 µS/cm). This conductivity result is 
close to those obtained in [22] on well water from Lagos in 
Nigeria with conductivity values between 22 and 315 µS/cm. 
However, this result is contrary to those in [23]. They 
obtained conductivities higher than the norm in the wells of 
Lome in Togo. 

Table 1. Physical parameters of drinking water. 

Parameters Values Benin Standards 

pH 7.02 6.5 – 8.5 
Temperature (°C) 26.7 ≈ 25 
Electrical conductivity (µS/cm) 33 2000 
Color (CU) 01 15 
Turbidity (NTU) 00 ≥ 5 
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3.2. Chemical Parameters 

3.2.1. Nitrogenous Mineral Compounds 

The nitrogenous mineral compounds investigated revealed 
very small quantities (Table 2). It confirms the good quality 
of this water. Unwanted substances (nitrites, nitrates, 
ammonium, fluorides, sulfates and iron) were almost absent. 
The enrichment of water in nitrates results from diffuse 
pollution linked to the percolation of rainwater from 
cultivated soils and to point pollution caused by direct 
infiltration of wastewater. In general, the presence of nitrates 
"very soluble in water" comes from agriculture, discharges 
from local communities and industry. Nitrates are today the 
major cause of groundwater pollution [24]. The low 
quantities of nitrogen and phosphate mineral compounds 
previously obtained from the water distributed by SONEB 
confirmed the good quality of this water [1]. 

Table 2. Characteristic parameters of nitrogen in drinking water. 

Nitrogen Content (mg/L) Standards in Benin 

Nitrous (NO2
-) 0.0 0.1 

Nitric (NO3
-) 0.18 45 

Ammonia (NH4
+) 0.0 0.5 

3.2.2. Other Physico-Chemical Analysis 

Table 3 presents the results of some physico-chemical 
analysis carried out on the water sample taken. This sample 
contains dissolved ions, the main ones being calcium, 
magnesium and bicarbonates. These ions essentially come 
from soils' leaching by rainwaters. Their content depends 
directly on rocks’ nature [24]. The results show that the 
essential substances (calcium, magnesium) are generally in 
low concentrations respectively 0.8016 mg/L and 0.7296 
mg/L compared to the accepted standards. The hardness of a 
water is linked to the geological nature of the terrain crossed 
and reflects its content of calcium and magnesium salts. It 
results in precipitation of the scum of the soap or its 
excessive use during cleaning activities [25]. The sample had 
a total hardness of 5 mg/L, 100 times lower than the standard 
(500 mg/L). The alkalinity value obtained is 10 mg/L. 
Indeed, bicarbonates constitute the main part of the water 
alkalinity observed. They can come from the dissolution of 
carbonate formations depending on the reaction: CaCO3 + 
H2O → 2HCO3

- + Ca2+ [29]. According to [25], carbon 
dioxide (C02) present in the soil or in the atmosphere is the 
main source of alkalinity in groundwater or surface water. 
The analysis revealed a concentration of iodides of 0.04 
mg/L. Iodine is a mineral and a trace element, the deficiency 
of which leads disturbances that cause brain damage, 
cretinism, and lead to miscarriages, reduced fertility and 
goiter. These disorders constitute the most important cause of 
mental retardation and also the easiest to prevent [1]. Total 
dissolved solids (TDS) report the mineral amount in the 
water. The concentration of TDS in water varies considerably 
in different geological regions due to the difference in 
solubility of minerals [26]. The dissolved solids (TDS) 
content expresses the total concentration of dissolved 
substances in water. TDS is composed of inorganic salts and 

some organic matter [21]. The water analyzed presented a 
TDS of 33, a value below the required standard. In general, 
the investigated drinking water presented a physico-chemical 
quality in accordance with Benin standards. 

Table 3. Some physico-chemical parameters of drinking water. 

Parameters Contents (mg/L) Benin Standards 

Calcium (Ca2+) 0.80 100 
Magnesium (Mg2+) 0.73 50 
Iron (Total iron) 0.08 0.3 
Bicarbonates (HCO3

-) 6.1 - 
Alcalinity in CaCO3 10 - 
Chlorides (Cl-) 0 250 
Sulfates (SO4

2-) 0 500 
Fluorides (F-) 0.0 1.5 
Iodides (I-) 0.04 - 
Total hardness 05 500 
TDS 33 2000 

TDS: Total Dissolved Solids 

3.3. Bacteriological Parameters 

Table 4 presents the results of the bacteriological tests 
carried out on the water sample taken. Bacteriologically, the 
water has been found to be contaminated with total 
coliforms. The other two germs (Fecal coliforms and Fecal 
streptococci) are not detected there. The standards require the 
total absence of germs indicating fecal contamination in 
water intended for human consumption [20]. This is observed 
in the sample studied. The presence of total coliforms doesn't 
constitute an immediate health risk (quality standards for 
drinking water in Benin Republic 2001) [21]. So therefore, 
the bacteriological quality degree of this water is acceptable. 
However, the number of total coliforms present in this 
sample exceeds that recommended by the quality standards 
for drinking water in the Republic of Benin. It is therefore 
important to disinfect this water by the usual methods of 
disinfection as chlorination based on calcium hypochlorite or 
sometimes with bleach, the active ingredient of which is 
sodium hypochlorite. The investigations on the 
bacteriological quality of water of well and drilling have 
done in Lome. Analyzed drilling water is less contaminated 
compared to wells’ water because of the difference between 
the depth of wells and that of drilling [27]. Indeed, boreholes 
in Lome are carried out in neighborhoods where it is more 
difficult for residents to make wide diameter wells. Because 
of the relief and the nature (sandy clay) of the soil, access to 
water in this area is through drilling at depths that go on 
average beyond 30 meters [27]. This observation is frequent 
in this study area. Furthermore, The investigations into 
groundwater had shown that the boreholes in the city of 
Bembèrèkè have acceptable bacteriological quality [28]. 

Table 4. Bacteriological parameters of drinking water. 

Parameters Values in 100 mL Standards in Benin 

Fecal coliforms 13 10 
Total coliforms 0 0 
Fecal streptococci 0 0 
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4. Conclusion 

The physicochemical parameters measured in this drinking 
water sample comply with the quality standards of drinking 
water in the Republic of Benin. From microbiological 
analysis, the number of total coliforms present in this sample 
exceeds that recommended by the quality standards for 
drinking water in Benin. It’s therefore important to disinfect 
this water by usual disinfection methods as chlorination 
based on calcium hypochlorite or sometimes with bleach, the 
active principle of which is sodium hypochlorite. The 
drinking water available in this locality has proven to be of 
good bacteriological quality due to the total absence of germs 
indicating faecal contamination in this water. 
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