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ABSTRACT 

This study was aimed to assess the quality of surface water and groundwater in the Bangangté municipality of 

West Cameroon with focus on Nenga I, Banekouane I and “quartier 2”. This research was initiated in the 

selected quarters because the quality of water consumed by the population is only appreciated by its clear 

appearance. Water samples were collected and analysed using standard methods in the months of December 

2013 and April 2014; enabling organoleptic, physico-chemical and bacteriological characteristics to be 

determined. It was observed from the results obtained that the water samples were contaminated to different 

extents by phosphates, heavy metals and bacteria. This contamination could be due to lack of disinfection, 

uncontrolled defeacation  and the use of fungicides for agricultural activities. These water sources contained a 

high pollution level of iron, lead and chromium with non-detectable chloride content and with an unacceptable 

pH. Bacteriological investigations revealed that all the analysed samples contained indicators of faecal pollution 

such as E. coli, Salmonella, Streptococcus, Proteus and Enterobacteria. Consequently, their consumption 

exposes consumers to health risks, and the  public  is thus informed  that  although  the  water  has no odour  and  

appears clean,  it  contains  infectious  bacteria and thus  should  be  treated  by  boiling or chlorination prior to 

consumption. 
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1. INTRODUCTION 
Water is a liquid of essential biological and economic importance. The hydrosphere is the basis of life and 

ecological balance. Water is food, medicine, energy, agricultural raw material and transportation means [1]. 

Most often, water is qualified as the elixir of life; life without water is unimaginable and impossible. In other 

words, water is the prime requirement of the world. Water flowing on a surface is called surface water and when 

circulating below the ground, it is called groundwater [2]. 

Though water is available in the universe in a huge quantity, in the order of 1400×106  km3, only 3% of the water 

is fresh. As a precious gift of nature to mankind and millions of other species living on the earth, water is fast 

becoming a scarce commodity in most parts of the world. Water resources comprising of surface water, 

groundwater, and marine waters support all living things including human beings [3].  

Clean water is necessary for life, hygiene and prevention of water-borne diseases. It is also the heritage of a 

nation. Water is a constant concern of all times and all places. Quite often when there is excess in the case of a 

flood or shortage in drought periods, water becomes a matter of life and death. Formerly, researchers were 

concerned only about the microbiological purity of water; nowadays they are concerned not only about its 

microbiological quality, but also about its physical and chemical characteristics [4]. 

Appearance, taste, odour, and colour amongst others are essential parameters important for the minimum 

monitoring of community water supplies.  These parameters also give information concerning the hygienic state 

of water and the risk of water borne diseases (if any).  The provision of drinking water that is not only safe but 

also acceptable in appearance is of high precedence. Water that is aesthetically unacceptable will demoralize the 

confidence of consumers, and could lead to the use of water from sources that are less protected [5]. The 

appearance of water is usually determined by observation with the eyes while taste like odour originates stems 

from natural inorganic and organic chemical contamination and biological sources or processes such as aquatic 

microorganisms or from contamination by synthetic chemicals or from corrosion, as a result of problems with 

the treatment of water e.g. chlorination. Taste may also develop during storage and distribution resulting from 

microbial activity. Tastes caused by disinfectants are best controlled through careful operation of the 

disinfection process and pre-treatment to remove precursors. Odour affects the quality of drinking water.  It is 

usually measured by the threshold odour number (TON), which corresponds to the dilution factor necessary 

before the odour is perceived. A TON of one, for example is indicative that the water possesses characteristics 
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comparable to odour from water [6]. Metals such as copper, manganese and iron can also induce colour.  The 

appearance of colour in water is caused by the absorption of definite wavelengths of light by coloured 

substances dissolved in water often referred to as true colour (real colour) and by the scattering of light by 

suspended particles, otherwise known as perceptible colour.  In clear water, true and perceptible colours are the 

same and this equally holds for water with low turbidity. Changes in colour from that normally seen can provide 

warning of possible quality changes or safeguarding issues and should be investigated [7].  Some studies have 

revealed the existence of primary and secondary water quality standards.  The former being believed to induce 

acute and chronic health effects while the latter deals with the aesthetic quality of drinking water such as colour, 

odour, taste and appearance [8]. 

Idyllically, drinking water should be free of bacteria or other micro-organisms known to be pathogenic or any 

bacteria suggestive of faecal pollution. The uncovering of bacteria such as Escherichia coli (E.coli) and faecal 

coliform provides definite proof of faecal pollution and are measured as indicators of more harmful bacteria. 

Other coliform and streptococci, some of which infect the upper respiratory tract can cause diseases; for 

example, S. pyrogenes, which causes scarlet fever and sore throats can also be detected [9]. Microbial 

parameters can be very useful in providing information throughout the drinking water production process, 

including catchment survey, source water characterisation, treatment efficiency and examination of the 

distribution system. Two terminologies have been adopted namely: index organisms which give a measure of 

the amount of faecal pollution in a water source and indicator parameters, which may be used to give 

information on the effectiveness with which specific groups of micro-organisms have been removed or 

inactivated by treatment processes [10]. 

Water services in Cameroon are provided by centralized systems such as “Camerounaise des Eaux” (CDE) or 

Cameroon Water Utilities Corporation (CAMWATER). However these centralized systems are unable to cope 

with the rapid increase in population, fast growth of industries, ageing and deterioration of infrastructure, over-

extraction and inability to recover the actual cost of managing the systems. Their failure has led to a great deal 

of pressure on the limited available water resources. Consequently, some residents, particularly the urban poor, 

have no access to basic safe water. The generally poor quality of water results in the users suffering from 

weakening effects of water-borne diseases like cholera, diarrhoea, gastro-enteritis and those that may not be 

easily related to water contamination [11]. 

Bangangté municipality in recent years has known an increase in its population due to the arrival of new 

students each year who come to train in academic institutions in the city. Thus, the town has grown from about 

90 798 inhabitants in 2009 to 200 000 inhabitants in 2013 [12]. Water of various origins other than that 

distributed by CDE has an important role in the water supply mechanism in the city of Bangangté. Since the 

network of the CDE is limited, access to safe drinking water remains a problem. Most areas of the city, 

especially those distant from the urban centre and even some close to the urban centre, are not connected to the 

distribution network of the CDE and thus their population fall back to surface water and groundwater. This is 

particularly the case of the three areas (Nenga I, Banekouane I and “quartier 2”) selected for this study. 

Water of various origins consumed by the Bangangté population is generally appreciated by its clear appearance 

and very often the physico-chemical and bacteriological qualities are neglected. The water is sometimes 

consumed directly without treatment or sometimes it undergoes inappropriate treatment before consumption; 

causing at times water-borne diseases that are fatal. To participate in efforts to reduce the risks associated with 

the consumption of unsafe water in some areas of the city of Bangangté, this study was aimed to determine 

whether the clear appearance of water is enough to consider or declare it as being of good quality. To achieve 

this, the organoleptic, physico-chemical and bacteriological parameters of surface water and groundwater in the 

selected areas were determined so as to find out the sources and types of water pollution in the study area and 

assess any risk it presents and consequently propose methods of water treatment in the study area to improve its 

quality and protect human health from infection. 

2. MATERIALS AND METHODS 

 

2.1.  Description of the Sampling Sites 

Bangangté is located between longitude 10° North and latitude 5° East. It is the Divisional Head of the Ndé 

division in the West region of Cameroon and covers an area of 800 km2. Bangangté, the largest district of this 

division is bounded to the North and West by the Noun, Koung-Khi and Hauts-plateaux divisions; to the East by 

the Haut-Kam division; to the South by the Bazou, Bassamba and Tonga districts. The three sample collection 

sites were: “Nenga I” (S1), “Banekouane I” (S2) and “quartier 2” (S3). The fact that these three areas were not 

connected to any water distribution network and the use of natural sources of water based on their colour and 

appearance as a supply source was the criteria that guided this research. Figure 1 shows the locations of the 

sampling sites. 
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Figure 1: Location of sampling points 

Nenga I source is a non-fitted out river. Around the river, it is seen on one hand, operated land areas for the 

cultivation of maize, groundnuts and beans; on the other hand small spaces of non-cultivable land where weed 

grows. 

Banekouane I source is a fitted out groundwater resource. In this site, a storage tank is arranged to allow the 

grouping of all the springs from the basement and this promotes decantation of suspended solids.  

“Quartier 2” source is a non-fitted out groundwater resource. Once at the surface, the water remains in 

a sort of natural base made of stones. The surface where water stagnates is small, so fetching is done using a 

cup, increasing the risk of water contamination as the user comes into direct contact with water collected.  

2.2.  Preparation of Water Samples 
Sampling was done in the months of December 2013 for the dry season and early April 2014 for the rainy 

season using the method of grab sampling. Samples were collected the same day in order to better evaluate the 

quality of the water sources. Sampling was done between 07h00 a.m. and 08h00 a.m. in order to prevent the 

sun’s rays falling on the water and initiating some chemical reactions. Water samples for physico-chemical and 

bacteriological analyses were collected in plastic bottles of 1.5 L previously thoroughly cleaned and rinsed with 
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the water to be sampled. Once the sampling was completed, the samples were taken to laboratories where 

preservation and analysis were done. 

 

2.3.  Organoleptic and Physico-Chemical Analysis 
Organoleptic parameters were appreciated by the senses of sight for the appearance, sense of smell for the odour 

and taste for flavour. Physical parameters such as pH, turbidity and conductivity were determined using 

respectively a pH-meter of HANNA type, a previously calibrated turbidimeter and a conductivity meter. 

Chemical parameters such as calcium (Ca2+), magnesium (Mg2+), potassium (K+), sodium (Na+), zinc (Zn), lead 

(Pb), chromium (Cr) and iron (Fe) were determined using the Atomic Absorption Spectrophotometry (AAS) 

method. Other chemical parameters were determined using: back titration with sulphuric acid for ammonium 

nitrogen (NH4
+-N), spectrophotometry method for nitrate nitrogen (NO3

--N), the method of Mohr for chloride 

content, the gravimetric method for sulphate, the ascorbic acid method for phosphate and titration for 

bicarbonate. 

 

2.4.  Bacteriological analysis 

Two methods were used: the multiple tubes fermentation technique or most probable number (MPN) technique 

for the presumptive determination of total coliforms and the standard count plate technique for determination of 

specific bacteria (Salmonella, Escherichia coli, streptococcus, Proteus and Enterobacteria). MPN was used as 

described by Cheesbrough [13]. 

2.5.  Statistical treatment of data 
Column plots (bar charts) were used to compare the results of various parameters. Student test (t-test) was used 

to compare the results obtained for each variable in December 2013 and April 2014. Correlation analyses were 

also performed between some selected water physico-chemical variables and bacteria contents of the water 

samples. Student test and correlation analyses were performed using SPSS Version 19. 

 

3. RESULTS 
Results of Organoleptic parameters, Physical parameters, Cations and heavy metals content, 

Anions and nitrogen content, Most probable number of coliforms, and Specific microbes isolated in 1mL of 

water sample are presented in Tables 1 to 6 respectively. 

 
Table 1: Organoleptic parameters of the water samples 

Water samples Appearance Odour 

 December April  December 

 

S1 

Clean and clear Not clear, has many 

brownish debris 

 

S1 

Clean and clear 

S2 Clean and clear Clean and clear S2 Clean and clear 

S3 Clean and clear Clean and clear S3 Clean and clear 

WHO guideline 

value 

Acceptable by consumers Acceptable by consumers 

Table 2: Physical parameters of the water samples 

Water 

samples 

pH Conductivity (µS/cm) Turbidity (NTU) 

Dec April Dec 
April 

Dec April 

S1 6.0 7.5 48 S1 6.0 7.5 

S2 5.5 6.2 17 S2 5.5 6.2 

S3 5.0 5.1 210 S3 5.0 5.1 

WHO 

guideline 

value 

6.5 ≤ pH ≤ 8.5 1500 at 20°C 5 
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Table 3: Cations and heavy metals content of the water samples 

Water 

samples 

Ca2+   

(mg/L) 

Mg2+ 

(mg/L) 

K+   

(mg/L) 

Na+  (mg/L) Fe    

(mg/L) 

Pb (mg/L) Zn (mg/L) Cr      

(mg/L) 

Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr 

S1 Nd 11.55 0.57 1.29 nd 1.72 14.75 53 1.66 0.76 0.56 0.28 0.95 0.01 1.25                      1.11 

S2 Nd 10.15 Nd 1.38 nd 0.36 9.75 28 4.00 0.82 1.16 0.65 1.24 0.22 0.50 1.11 

S3 Nd 9.94 Nd 1.99 nd 2.36 86 230 1.50 1.23 1.49 1.39 1.38 1.11 1.00 2.55 

WHO 

guideline 

value 

75 50 10 200 0.3 0.05 3 0.05 

nd= non detectable, Dec = December, Apr = April 

Table 4: Anions and nitrogen content of the water samples 

Water 

samples 

Cl-       

(mg/L) 

PO4
3-          

(mg/L) 

SO4
2-       

(mg/L) 

HCO3
-       

(mg/L) 

N-NO3
-   

(mg/L) 

N-NH4
+   

(mg/L) 

Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr 

S1 Nd Nd 0.0877 5.2937 0.079 0.213 48.80 70.76 0.007 3.08 0.013 8.40 

S2 Nd Nd 0.2314 3.4088 0.043 0.246 29.28 29.28 0.005 4.76 0.012 5.60 

S3 Nd Nd 0.2314 2.1522 0.065 0.197 854.00 27.45 0.002 3.92 0.019 4.76 

WHO 

guideline 

value 

250 5 250 1000 10 1.5 
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Table 5: Most probable number of coliforms in 100mL of water 

Water samples December 2013 April 2014 

Meant count of 

coliforms/100 mL 

WHO 

category 

Meant count of 

coliforms/100mL 

WHO 

category 

S1 180 D 30 C 

S2 25 C 10 B 

S3 7 B 160 D 

WHO guideline  0 A 0 A 

 

 

Table 6: Specific microbes isolated in 1mL of water sample in December and April 

Water 

samples 

Enterobacteria 

(CFU/mL) 

Escherichia 

coli (CFU/mL) 

Streptococcus 

(CFU/mL) 

Salmonella 

(CFU/mL) 

Proteus  (CFU/mL) 

Dec Apr Dec Apr Dec Apr Dec Apr Dec Apr 

S1 500 200 300 100 200 100 20 10 10 00 

S2 100 70 40 50 50 20 10 10 00 10 

S3 100 200 50 150 50 150 00 50 00 10 

WHO 

guideline  

00 00 00 00 00 

 

 
4. DISCUSSION 

4.1.  Organoleptic and Physicochemical Parameters 

Results of organoleptic parameters (Table 1) revealed that almost all the water sources sampled were clear, 

colourless and odourless except for the sample S1 that during the month of April was neither clear nor 

colourless. This may be due to leaching of soil by rain water resulting in debris in the water. These parameters 

thus satisfy the often sought after criteria by the populations who judge the quality of water by the appearance 

criterion. 

The pH values of the water samples varied between 5.0 and 6.0 in December and between 5.1 and 7.5 in April 

(Table 2). The values were found to fall below the prescribed limit by WHO except for sample S1 which in 

April had a pH within the prescribed limit. These values indicate the acidic nature of the sampled sources during 

the two quality control campaigns except for sample S1 which was relatively neutral in April. The more acidic 

nature of S1 may be explained from the fact that leaching washes acidic cations (H+ and Al3+) from the soil into 

this water source. 

The electrical conductivity values of the samples ranged between 17 and 210 µS/cm in December and between 

20 and 140 µS/cm in April (Table 2). WHO standard is 1500 µS/cm at 20°C.Thus the level of dissolved salts in 

the samples was low and hence does not present any risk of contamination. 

Turbidity values obtained ranged between 0.14 and 13.73 NTU in December and between 0.1 and 14.13 NTU in 

April (Table 2). These values were below the limit prescribed by WHO except for sample S1 that had values 
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above the prescribed limit during the two quality control campaigns. This can be explained by the fact that S1 is 

a river flowing continuously, thus, carries suspended particles along. 

 

4.2.  Mineral Elements and Heavy Metals  

Calcium and Magnesium are directly related to water hardness. The amounts of calcium in the samples were 

non-detectable in December and ranged between 9.94 and 11.55 mg/L in April (Table 3). Magnesium contents 

in the analysed water samples ranged 0.00 and 0.57 mg/L in December and between 1.29 and 1.99 mg/L in 

April (Table 3). These values were found below the limit prescribed by WHO. 

Sodium contents ranged between 9.75 and 86 mg/L in December and between 28 and 230 mg/L in April (Table 

3). These values were below the WHO prescribed limit except for sample S3 that in April had the highest value 

of 230 mg/L. The potassium contents in the analysed water samples were non-detectable in December and 

varied between 0.36 and 2.36 mg/L in April (Table 3). These values were below the limit prescribed by WHO. 

The major source of potassium in natural fresh water is weathering of rocks but quantities increase in the 

polluted water due to disposal of waste water [14]. To better compare the results, column plots (bar charts) were 

made as seen in Figure 2. It was observed on the one hand that for cations in December, sample S3 had the 

highest level for sodium followed by S1 while in April sample S3 had the highest level for sodium (Figure 2).  

 

 

 
Figure 2: Cations contents in the samples in December and April 

Iron contents of the water samples ranged between 1.50 and 4.00 mg/L in December and between 0.76 and 1.23 

mg/L in April (Table 3). All these values were above the limit prescribed by WHO. Problems caused by water 

with significant amount of iron are primarily aesthetic, as the soluble ferrous (Fe2+) iron is oxidized in air to 

insoluble ferric (Fe3+) form [15]. The high concentration of iron may be explained by the fact that the current 

water pH favours the solubility of oxides and hydroxides of iron leached from nearby soils [16]. 

Lead contents of the water samples ranged between 0.56 and 1.49 mg/L in December and between 0.28 and 1.39 

mg/L in April (Table 3). These values were all above the limit prescribed by WHO. High lead levels in the body 

can damage many body organs and systems and especially dangerous to young children, infants and the unborn 

[17].  

Zinc contents of our water samples ranged between 0.95 and 1.38 mg/L in December and between 0.01 and 1.11 

mg/L in April (Table 3). These values were below the limit prescribed by WHO. 

Chromium contents ranged between 0.50 and 1.25 mg/L in December and between 1.11 and 2.55 mg/L in April 

(Table 3). These values were above the limit prescribed by WHO. Chromium deficiency is of greater nutritional 

concern than over exposure. However, it is considered that the element is carcinogenic (at high concentrations), 

though much more evidence of this is needed, and it can act as a skin irritant. Hence, there is need to limit it in 

domestic supplies [15]. Column plot for heavy metals showed that S1 was highly contaminated by iron, 

followed by chromium, zinc and lead. S2 followed the same pattern as S1while S3 was highly contaminated by 

chromium followed by iron, lead and zinc (Figure 3).  
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Figure 3: Heavy metal contents in the samples in December and April 

4.3.   Anions 

During the two quality control campaigns, chloride had non-detectable levels and was within the limit 

prescribed by WHO (Table 4). This indicates that the water sources are not treated with chlorine. 

Sulphate contents of the water samples ranged between 0.043 and 0.079 mg/L in December and between 0.197 

and 0.246 mg/L in April (Table 4). These values were within the WHO prescribed limit and thus presents no 

sulphate contamination. 

Phosphate levels of the water samples ranged between 0.0877 and 0.2314 mg/L in December and between 

2.1522 and 5.2937 mg/L in April (Table 4). These values were within the limits of WHO except for S1 which 

was above the limit in April. This may have resulted from phosphates leached from farm lands by the early rains 

in April into this water body. Phosphate may occur in water as a result of domestic sewage, detergents and 

agricultural effluents as well as fertilizers [14]. 

Bicarbonate levels of the water samples ranged between 29.28 and 854 mg/L in December and between 27.45 

and 7.076 mg/L in April and were within the limits prescribed by WHO (Table 4). Bicarbonates are an 

important buffer system. HCO3
- ions may come from liquid waste or soil itself by dissolving the clay layers or 

of sandstone and since they are often soluble in water, their migration to the groundwater table is easy [18].  

Nitrate-nitrogen contents of the water samples ranged between 0.002 and 0.007 mg/L in December and between 

3.08 and 4.76 mg/L in April (Table 4). These values were below the WHO prescribed limit, hence presenting no 

risk. 

Ammonium-nitrogen contents ranged between 0.012 and 0.019 mg/L in December and between 4.76 and 8.40 

mg/L in April (Table 4). These results implied a water contamination with ammonium-nitrogen in April since 

the contents for this month were above the WHO prescribed limit. The high values of N-NH4 obtained may have 

resulted from pollution with animal or human organic matter washed by the first rains into water bodies and 

could indicate on one hand, high mineralization of water, and on the other hand, an increase in organic matter 

loads, thus signifying poor water quality. This can be resolve through biological nitrification or oxidation. These 

results are in line with those of Foto et al. (2006) [19] working in the urban streams of the Mfoundi river basin 

where very high values of N-NH4 (3.2 – 27.2 mg/L) and PO4
3- (1.83 – 12.7 mg/L) ions were obtained but are 

different from those of Foto et al.(2013) [20] who had very low values (0.59 mg/L and 0.98 mg/L respectively). 

Ammonium-nitrogen in surface water may originate from plant material, streams, human or animal organic 

matter (man removes 15 to 30 g of urea per day) and fertilizers. High ammonium-nitrogen concentrations are 

likely to introduce a trouble in terms of taste and smell for the consumer [21]. 

The results of anion analysis are presented on the column plot in Figure 4.  
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Figure 4: Anions and nitrogen content of the samples in December and April 

4.4.  Hydrochemical Facies 

Major ionic constituents of the water samples were plotted on a Piper trilinear diagram [22] to determine the 

water type as shown in Figure 5 below.  The diamond-shaped field between the two triangles is used to 

represent the composition of water with respect to both cations and anions. The classification for cation and 

anion facies, in terms of major ion percentages and water types, is according to the domain in which they occur 

on the diagram segments. The points for both the cations and anions are plotted on the appropriate triangle 

diagrams. The plot of chemical data on the diamond shaped trilinear diagram (Figure 5) reveals that the majority 

of the water samples fall in the Na+, K+, Ca2+, facies and HCO3
- and Cl- facies. 

 
Figure 5: Pipers Trilinear diagram of major ions 

 
4.5.  Bacteriological Analyses 

Results obtained by the MPN technique show that coliforms were present in all water samples with varying 

proportions (Tables 5). Coliform bacteria are microorganism found in surface water, soil and faeces of humans 

and animals. They do not usually cause diseases. However, their presence indicates that faecal wastes may be 

contaminating the water and means that pathogenic (disease-causing) organisms could be present [23].    In view 
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of the coliform count content in 100mL of water, the water was classified as shown in table 5. This allows 

classifying these during the months of December and April as belonging to either category B (acceptable) or 

category C (not acceptable) or category D (heavily polluted).  

Standard count plate technique which is used for detailed analysis of water samples revealed colonization by 

faecal coliforms and also by other pathogens such as Streptococcus, Salmonella and Proteus. Quality standards 

for water intended for human consumption prescribed by WHO require 0 CFU/mL of water for all indicator 

bacteria of faecal pollution [24]. The analysis of the sampled water points revealed that all samples had germ of 

faecal pollution. This means they faced an infiltration of pathogenic microorganisms from human and animal 

wastes. In addition, the enormous pollution of these water samples could be explained using other factors; 

amongst which are those related to the environment and behaviour of the population such as the absence of a 

system for the collection, disposal and treatment of sewage; defecation and infiltration of organic matter in the 

soil; the low depth of groundwater table [25]. The water contamination by these pathogens can have as a 

consequence to the population, diseases such as typhoid, gastroenteritis, dysentery and other diarrheal diseases. 

The column plot on figure 6 compares the results of bacteriological analysis during the two quality control 

campaigns.  

 

 
Figure 6: Specific bacteria contents of the samples in December and April 

S1 had the highest level for all specific bacteria isolated in December whereas S3 had the highest level in April. 

It is important to note that in April for Enterobacteria, S1 and S3 had the same level and for Proteus, S2 and S3 

had the same level. 

 

4.5.  Statistical Analysis 
Paired sample student test showed that no significant differences (p < 0.05) existed between most of the 

physico-chemical and bacteriological variables in the two sampling seasons. Significant differences (p < 0.05) 

were recorded between the contents of sulphate, nitrate-nitrogen and ammonium- nitrogen in the two sampling 

seasons. Sulphate, nitrate-nitrogen and ammonium- nitrogen contents were shown to be significantly high in 

April as compared to December. The high content of anions in April may be due to the fact that early rains in 

April wash these anions from soil into the water bodies. 

Significant positive and negative correlations were recorded between some physical, chemical and 

bacteriological variables. pH was found to be highly significantly correlated with the N-NO3 (r = 1.000, p < 

0.01), turbidity (r = 1.000, p < 0.01), zinc (r = -1.000, p < 0.01), lead (r = -1.000, p < 0.01) and Salmonella (r = 

1.000, p < 0.01) content of the water samples. Salmonella significantly correlated with Turbidity (r = 1.000, p < 

0.01), N-NO3 (r = 1.000, p < 0.01), lead (r = -1.000, p < 0.01) and zinc (r = -1.000, p < 0.01). Also, phosphates 

were significantly and negatively correlated with Enterobacteria (r = -1.000, p < 0.01), Streptococci (r = -

1.000, p < 0.01) and Proteus (r = -1.000, p < 0.01) while sulphate content was significantly and positively 

correlated with Streptococci (r = 1.000, p < 0.01). 

 
5. CONCLUSION 

Though drinking water is essential for life, its supply in the municipality of Bangangté is still a major problem 

for the populations. The analyses of water samples from the three areas during the months of December and 

April revealed that the analysed water samples were weakly acidic and weakly mineralized, thus promoting the 
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development of pathogenic microorganisms. These water sources contain a high pollution level for iron, lead 

and chromium. Chloride content was non-detectable in the water samples, so respecting the WHO standard. 

Bacteriological analyses of these water samples during the two sampling periods showed that all the analysed 

water samples contained indicators of faecal pollution like E. coli and Salmonella. This implies that they 

undergo infiltration of pathogenic microorganisms from human and animal wastes. The results obtained in this 

study conform to those of Njoyim et al. (2016) [26] based on physicochemical and bacteriological quality 

assessment of the Bambui community drinking water in the North West region of Cameroon. It would be 

advisable for the water authorities to swing into immediate action with regards to treating the water, cleaning 

and protecting all storage facilities. Furthermore, public health authorities should make the public  aware  of  the 

potential  danger  of  the  public  water  supply,  and encourage  in-house  treatment  of  the  water  before 

consumption  (because  of  the  presence  of  some  coli bacteria,  all  water  should  be  treated  by  chlorination 

before  being  used) [27]. The public is informed that although the water smells and  appears clean,  it  might  

contain  infectious  bacteria  like  V.cholerae O1 and O139 that can cause cholera or other diarrhoea [28]. Thus, 

they are called upon to respect basic rules of hygiene and sanitation and regularly treat their drinking water 

either by chlorination, filtration or boiling before drinking. 
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