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Abstract: The present work deals with the current microbiological status of boreholes found in Zinder region in the 

Republic of Niger. The study is centered on thirty (30) holes selected to monitor the variation in the microbiological quality of 

the water. For that the parameters studied are total coliforms, faecal coliforms and E-coli. From these parameters is calculated 

the microbiological quality index (MQI) by Bovesse and Depelchin method 1980. The variations of the faecal contamination as 

well as those of the various parameters on the whole of the drillings are represented on maps of spatial distribution. On the 

whole of the drilling the (MQI), is zero which denotes the absence of any faecal contamination. On 96.67% of the holes is 

observed the presence of total sprouts with structures having a rate that exceeds 100 CFU per 100 ml of sample. The presence 

of total coliforms is also observed on 36.67% of the boreholes with structures presenting more than 100 CFU per 100ml of 

sample. Although these waters do not have faecal contamination, their microbiological quality does not meet the recommended 

standards for drinking water. 
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1. Introduction 

Water is a rare resource common to all humanity [1]. 

Access to clean water is the central in most public health 

problems in developing countries [2]. The World Health 

Organization estimates that nearly 500 million people face 

water-borne infectious diseases each year, and that 20 million 

people die from them, making the microbiological quality of 

water a leading public health concern worldwide [3, 4, 5]. In 

addition, bacterial contamination in water is a natural 

phenomenon, where humans play the role of primary 

contaminants, but also secondary receptor of bacteria present 

in the medium [3]. However, the preservation of water 

quality is necessary for sustainable development and the 

maintenance of health [6]. Unfortunately, in Africa south of 

the Sahara, more than a third of the population suffers from 

serious illnesses due to the poor quality of this essential 

substance for human life [7]. Thus, the most common 

microbiological infections related to water, are caused by 

three main types of microorganisms: bacteria, viruses and 

protozoa [8, 9]. 

Groundwater is traditionally the preferred source of water 

for drinking water supply because it is safer from pollutants 

than surface water [10]. The region of Zinder (Niger), the 

study area obtains much of its drinking water from 

groundwater [11]. However, the microbiological monitoring 

of these waters does not exist. Among the bacteria that may 

be found in water, we analyzed the groups of total germs, 

total coliforms and E-coli. 

The present study aims to determine the state of the 
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microbiological quality of groundwater from the works used 

by the Ministry of Hydraulics and Sanitation to serve these 

populations in drinking water. 

2. Material and Methods 

2.1. Material 

The study area is in Zinder region (Figure 1). 

 

Figure 1. Map of the geographical location of the study area. 

The study is centered on thirty (30) sampled points that 

already exist in the field. These points are divided into two 

types: cemented boreholes with human motricity and 

boreholes equipped with a mini drinking water supply point 

(AEP). 

The following map (Figure 2) presents the distribution of 

the various sampled boreholes selected for this study. 

 

Figure 2. Location map of sampled drill holes. 
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2.2. Methods 

Samples of water samples for bacteriological analysis are 

made as described by SEEN [12]. As part of the study, three 

bacteriological measurements were performed on these 

structures in 2015. The parameters analyzed here were total 

germs, total and faecal coliforms, and E-coli by the filter 

membrane coliometry method. 

The methods of data processing were based on the 

indication of fecal contamination (Bovesse and Depelchin, 

1980), called microbiological quality index (MQI). The 

(MQI) is calculated from the concentrations of water in total 

fecal coliforms and E-coli. 

Five classes of concentrations were defined for each of 

these parameters (Table 1). The (MQI) is the average of the 

class numbers of each parameter. The classification of the 

polluted parameters is done according to five quality classes 

(table 2) corresponding to the standard colors (figure 3). 

And secondly on the graphical representation of the 

variations of the different parameters measured on these 

waters. The qgis 12.2 and microsoft excel software made it 

possible to produce the various maps of location and spatial 

distribution of the parameters measured on these waters. 

Table 1. Quality classes corresponding to the different parameters. 

Classes Total bacteria /ml 
Faecal 

Coliforms /ml 

Faecal 

Streptococci /ml 

5 < 2 000 < 100 < 5 

4 2 000 – 9 000 100 -500 5 – 10 

3 9 000 – 45 000 500 – 2 500 10 – 50 

2 45 000 – 360 000 2 500 – 20 000 50 – 500 

1 > 360 000 > 20 000 > 500 

Table 2. The classification of polluted parameters according to five classes 

of quality (MQI). 

M QI faecal Contamination 

4,3 – 5,0 zero 

3,5 – 4,2 Low 

2,7 – 3,4 Moderate 

1,9 – 2,6 Strong 

1,0 – 1,8 Very strong 

 

Figure 3. Quality classes corresponding to standard colors. 

3. Results and Discussion 

The interpretations of the calculated values of the 

microbiological water quality index, from the results 

measured on the water sampled on each borehole are shown 

on the map below. 

The interpretation of the microbiological quality index 

(MQI) values of the studied boreholes indicates the level of 

faecal contamination of these waters (Figures 4). 

 

Figure 4. Map of variation in fecal contamination of boreholes. 
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On all drilling 4.3 <IQM <5 which implies that fecal 

contamination is zero on all these structures, hence a 

conservation of the microbiological quality of these waters. 

However, although faecal contamination according to the 

(MQI) is zero, we note the presence of certain bacteria in 

these waters. The variation of these bacteria is shown on the 

following spatial distribution maps (Figures 5 and 6). 

 

Figure 5. Total germs variation map of boreholes. 

96.67% of the samples taken from drinking water supply works in the Zinder area presents total germs TG 13.79% of these 

samples have more than 100 CFU (colony forming unities) of total germs, 3.33% of the samples taken do not have total germs. 

 

Figure 6. Map of Variation of Total Coliforms in Drilling Waters. 
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36.67% of the samples taken from drinking water supply 

works in the Zinder area have total coliforms. 18.18% of 

these samples have more than 100 CFU of total coliforms, 

these results are similar to those of Mokofio et al, Aïssi, 

Comlanvi, Desjardins et Servais et al [13-17].
 
63.33% of the 

samples collected do not have total coliforms. 

The variation of the results of bacteriological analyzes of 

the waters presented on these maps show that the majority of 

the samples taken were polluted by the presence of coliforms 

and total seeds, Hounsou et al [18] had the same observations 

in the waters of Benin. 

In general, the presence of total coliforms in drinking 

water is a rather unspecific risk indicator of its quality. 

Usually, these bacteria can grow in a water distribution 

network whose drinking water production station is perfectly 

functional; this occurs from the microbial biofilm that forms 

on the wall of the pipes, especially when there is no or low 

residual chlorine [19, 20, 21]. In the context of a breakdown 

of the distribution network, coliforms can also be used as 

indicators of the integrity and the state of this network like 

other parameters (free residual chlorine and turbidity, for 

example) However, with respect to non-disinfected 

groundwater, the presence of total coliforms may be an 

indicator of the degradation of the quality of these waters 

caused by surface water inflow. Thus, total coliforms may be 

indicators of the potential presence of human enteric viruses 

[22, 23]. In summary, total coliforms are primarily useful as 

indicators of treatment efficacy, distribution network integrity 

and as indicators of bacterial re-growth after treatment [24, 

25]. 

According to the World Health Organization, total 

coliforms should be absent from the distribution network 

immediately after leaving the drinking water plant [21, 25, 

26], to ensure that the water supply is considered to meet the 

recommended threshold for drinking water. 

In terms of quality, the bacteriological pollution of these 

structures is due to the lack of maintenance of these 

structures, to which must be added the lack of monitoring 

and the lack of knowledge of the bacteriological quality of 

these waters. 

4. Conclusion and Recommendations 

At the end of this study, the faecal contamination on the 

structures is not observed. The main trends show that these 

waters are contaminated with Total Germs (TG) and Total 

Coliforms (TC) with respectively 96.67% and 36.67% of the 

structures affected. However, the presence of these germs and 

coliforms in these waters makes them non-compliant with 

WHO recommendations. In addition, these two 

microbiological parameters (TG and TC) may involve the 

presence of a range of other bacteria germs, which can 

classify these waters as water unfit for human consumption. 

Thus, although groundwater is of better microbiological 

quality than surface waters, the fact remains that they may 

pose a risk to human health. 

These results should challenge the structures involved in 

the production of drinking water in the study area, in 

particular the (Zinder Regional Direction of Hydraulics and 

Sanitation) ZRDHS and the Ministry of Hydraulics and 

Water Supply and Sanitation. These structures must take 

responsibility for the maintenance of the storage tank, the 

periodic and regular monitoring of the bacteriological quality 

of the water. They must install a device for the treatment of 

these waters at the outlet of the tank, or make populations 

awareness on the use of disinfectant before consumption of 

these waters. These measures will enable people to protect 

themselves from diseases linked to the microbiological 

pollution of water. 
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