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Introduction 

ater is everywhere, but little hygienic one 

is available to drink, it provides the body 

with essential requirements since water 

contains essential mineral materials and elements. A 

shortage of one or more minerals may cause 

different diseases with the most common being 

shortage of iodine, by adding a bit of that to the fresh 

water can protect the health of teeth (Marshall et al., 

2002). The total amount of water on earth is finite, 

but may change location due to climatic changes, 

human activities or both. Everything originated in the 

water, and everything is sustained by water. All life 

on earth depends on water (Balasubramanian, 2015). 

Many uses water for different purposes; drinking, 

irrigation, fisheries, industrial processes,  
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transportation and water disposal (Henderson, 1974).  
The inadequate supply of clean drinkable water and the frequent pollution 

of existing supplies create very serious health problems for people living in 

developing countries like Nigeria. water serve as a vehicle for the 

transmission of diseases like typhoid fever, botulism, diarrhea, dysentery, 

dysentery, typhoid fever, cholera, schistosomiasis, urinary tract infection 

and ascariasis etc. This has led to economic downturn of so many 

countries. Need for well water quality and biological contamination as a 

case study within Mubi metropolitan is to determine the quality of water 

usage. The problems of water distribution networks (WDNs) from wells, 

lakes, streams and hand drilled boreholes are not mechanically and 

chemically pure; the pathogenic microbes, parasitic and protistas 

disease has been explained. An applicable method of sample collection 

for laboratory analysis was done with 30ml water sample at 5 different 

locations totaling to 150 ml was transferred to laboratory for analysis. 

The presumptive, confirmed and completed test method for bacterial 

evaluation of water in terms with bacteriological standard is introduced. 

The study has clearly shown that there is high level of contamination 

caused by bacteria in the well water as a result of pathogenic organisms 

in some selected water sources in Mubi North. To reduce the high 

prevalence of coliforms in well water, bacteriological water quality test 

must be appropriately adopted to avoid contamination, it is 

recommended that wells must be dug deeper and must be far away from 

latrines and adequately covered, water must be properly treated by 

treatment plant before consumption. 

 

Keywords: Bacteriological water quality, Coliforms, Pathogenic 

Organisms, Well Water, Treatment plant 
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Schistosomiasis, ascariasis, acute severe syndrome etc. which have 

contributed immensely to the stagnation of the economic development of 

some of these nations (Okoufu et al.,1990).  

Well water is an excavation or structure located in the ground by digging, 

driving, boring or drilling to access groundwater in the underground 

aquifers mechanically or manually (Kirby, 1997).  

Bacteria microscopic single organisms that are found in virtually all 

environments, including soil, water, organic matter and the bodies of 

humans and animals. There can also be bacteria in well water. Bacteria are 

sometimes categorized by their shape, for instance, they may have 

spherical, rod like, or spiral shapes (RG Sinclair, 2011).  

One important group of bacteria, when discussing water quality, is coliform 

bacteria. These groups of mostly harmless bacteria live in soil, water and in 

the digestive system of humans and animals. Faecal coliform are present in 

large numbers in our digestive tracts and those of animals (JPS Cabral, 

2010).  

Faecal coliform bacteria in well water are used as “indicator” organisms that 

may provide information on the presence of other, disease causing bacteria 

in well water. If large numbers of faecal coliform are present, they are more 

easily detected than the pathogenic bacteria, since pathogens are typically 

present in such small numbers that they cannot be monitored directly. So it 

is common to test for faecal coliform in well water as a way of indirectly 

determining the presence of other pathogenic bacteria (Tukur et al., 1999). 

   

Biological organisms and their entry mode to the body causing disease 

through drinking water:  

Classification of these diseases can be done into three groups: Pathogenic 

microbes, viruses, parasites and Protistas. Water contamination by these 

organisms can be related to the contamination of the water itself during the 
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piping phase. This contamination may eventually enter the line over the 

distribution network. Among these reasons we can mention broken lines 

due to excavation, network oldness and negative pressure in the lines, 

especially in times of power outage, which may interrupts the network line 

flow (Grabow, 1996).  

 

Pathogenic Microbes 

Humans became infected through drinking water directly or through 

consuming food indirectly.  Pathogenic microbes is said to have been the 

main cause of death in developing countries of the world (Medema et al., 

2003). The most significant microbial diseases originating in water are 

shown in Table 1. Pathogenic microbes are responsible for dangerous 

diseases such as cholera and typhoid, if they became less dangerous at 

some point; it causes high number of infantile diarrhea. Diseases such as 

diarrhea and other internal infections are responsible for the cause of death 

among people who live in the urban and rural communities of developing 

countries (Farmer et al., 2003). 

 

Table 1: Shows microbial diseases originating in water 

No. Disease Factor responsible 

1 Cholera Eltor/Vibriocholera 

2 Bacillary Dysentery Shigellas 

3 Typhoid Salmonella typhi 

4 Para typhoid S.para typhi A,B,C 

5 Gastroenteritis Other salmonellas, proteose, shigella 

6 Infantile diarrhea Pathogen type general Escherichia Coli 

7 Leptospirosis Different kinds of leptospira 

8 Tularemia Pastoral Tularensis 
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Cholera can be transmitted directly from one person to another often times, 

but evidently the main way of spreading it can be through the environment, 

and especially through water (Farmer et al., 2005).  

Salmonellosis epidemic, however, infects through food but sometimes 

infects through water. In reference to the above mentioned diseases, apart 

from water, there are several ways to transmit infection such as direct 

contact from one person to another, carriers and foods (Jindat, 2011).  

 

Viruses  

Certain viruses may have tendency of growing in the human alimentary 

canal or mouth and larynx. These factors will be ejected out through faeces 

which may be seen in waste water and contaminated waters. Even though, 

their presence simply is not a sufficient reason for their being dangerous to 

humans. Transmission of polio virus in water was rarely reported because, 

this virus becomes diluted in water, and separating it can be very difficult. 

Even though the agent of infectious hepatitis is unknown, but there are 

epidemiological evidences that epidemics of this disease have spread all 

over the world by way of contaminated water (Gantzer et al., 1998).  

 

Parasitic and Protistas diseases  

Quite a number of Protistas and parasites can also be transmitted to the 

human body through the direct drinking of contaminated water, causing 

disease. The most important diseases, which infect through Parasitic and 

Protistas as described in Table 2. It may also infect humans through 

contaminated food (Marshall et al., 1997). 

Table 2: Diseases with mode of infection through Parasitic and Protistas                

No. Disease Factor responsible 

1 Ameobic dysentery Entamoba histolytic 

2 Giardiasis Guardia lamblia 
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3 Balantidiasis Balantidium coli 

4 Daracunculiasis Dracunculus 

5 Desitomatosis Fasciola hepatica 

 

Therefore, based on the above mentioned explanations, to prevent water 

contamination and infectious disease with water as the direct causative 

infection factor, it is required to control the Water distribution networks 

(WDNs) from a bacteriological and biological points of view. The most 

common method which exists for evaluating bacteria in water sample is the 

Most Probable Number (MPN) test. This presumptive test can follow the 

confirmed and completed tests.  

 

Materials 

Test tubes, lactose broth, pipettes and cover lids, Durham tube, 

Microscope, Autoclave. 

 

Methods:  

Water Sampling:  

Since different bacteriologic tests are to be carried to determine fresh water 

health so also the design of these tests are based on the identification and 

measurement of organisms, it should be true that the samples, which have 

been collected, must be sterilized. This method is used to prevent external 

organisms from entering and to avoid secondary contamination of the 

samples. If the sample for microbiologic tests contains residual chlorine, it 

affects the bacteria of the sample. This means that the test results do not 

indicate the exact microbiological situation of the sample. A common 

method used to solve this problem is adding Thiosulfate Sodium (Na2S2O3) 

to the sample. For this purpose, 0.1 ml of Thiosulfate Sodium 10% is added to 

the sample which has neutralized 15 mg/l of residual chlorine. For drinking 
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water samples, this amount can be reduced to 0.1 ml of thiosulfate 3% in 

each sample of 100 ml of water (WHO, 2004 and ISO, 2006).  

 

 

Sending Samples to the laboratory:  

Samples should be packed in a solid box and sent to the laboratory as soon 

as possible. Suitable temperature for keeping samples in warm weather 

should be 4-10 °C. Ice bags can be used in summer or whenever required 

(APHA, 2005).  

 

 

Presumptive-test for Chlorine and Raw Waters:  

In the presumptive identification phase, the multi-tube fermentation 

method is used. Lauryl-tryptose-broth or Lactose-broth can be applied as a 

culture media. For drinkable water, 5 tubes should be provided with a 

volume of more than 30 ml. There are 10 ml of culture media in each tube 

with triple concentration of Laury-tryptose. After shaking the sample bottle, 

20 ml of sample should be entered by pipette into each tube.  

And then mixed it together (APHA,1998 and APHA, 2005).The cultured 

tubes should then be put in an incubator, adjusting the temperature to 35± 

5°C as required. After 24 ±2 hours each tube should be shaken gently and 

inspected from the view point of microbe growth, presence or absence of 

gas and acidic reactions. If at this stage, gas or acid creation is not observed, 

they must be put in an incubator for 24 more hours. After the passage of 

time, tubes should be examined and the presence or absence of gas acid 

and growth should be noted. Creation of gas in tubes during 48 hours 

indicates the positive-ness of the presumptive test. Positive tubes for the 

confirmed phase are kept. Non creation of gas in 48 hours indicates it’s 

negative (APHA, 2005).    
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Confirmed-phase:  

All tubes of the presumptive phase which are positive are tested for 

confirmed phase. The tubes of the presumptive phase should be shaken 

gently until microorganisms float in the tubes. A complete microbial culture 

loop must be entered into Brilliant Green Bile culture by applying a sterilized 

metallic loop. Then they must be put in an incubator at a temperature of 35 

±0.5 °C. Creation of gas in tubes over 48 hours indicates a positive response 

(APHA, 2005).  

 

Completed-Phase:  

The positive tubes from presumptive phase should be chosen to test for 

faecal Coliform. Tubes should be shaken gently and then by applying a 

sterilized metallic loop from the microbial culture in each positive tube a 

loop should be taken, and transferred into EC broth culture. Then, the tubes 

are transferred into the incubator for 24 hours at a temperature of 44.5± 0.2 

°C. Creation of gas in 24 hours indicates a positive response to faecal 

Coliform test. Non creation of gas indicates a negative response (APHA, 

2005). 

 

Discussions 

The entire three tests conducted which are presumptive, confirm and 

completed have shown positive for bacterial contaminates and coliforms as 

on table. 

 

Table 1:  Heterotrophic Count of Bacteria in Well Water Samples collected in 

Mubi North      

        No. of samples             Bacterial 

         Counts 

         (×10 CFU/ML) 

      Total 

     Coliforms 

  Counts(MPN/100ML) 

                3             26.50          12.5 
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                3             22.00          10.0 

                3             20.16          16.8 

                3             13.30          18.6 

                3             22.15          12.0 

Sources: Field research 2022 

 

The above table present the hetetrophic count of bacterial contaminates 

isolated from Wuro Gude well water and hand drilled boreholes samples 

examined. Number of Sample represent samples collected from each well 

located in Wuro Gude Mubi North LGA Adamawa State. The microbiological 

analysis of the water sample shows different level of microbial 

contamination in well water samples. This is above the recommended (2.2 

MPN/100ML) of world health organization.  

 

Conclusion 

It is evident that the demand for safe drinking water throughout the globe 

is a 21st century challenge; the study has shown that there is a high incidence 

of microbial contamination of well water by pathogenic organisms in well 

water sources within Mubi North Local Government Area.  

 

Recommendations 

It is encouraged that bacteriological test and treatment of water must be 

carried out at intervals; wells dug must be deep and covered adequately. 

Also good and proper personal and environmental sanitary practices must 

be maintained in and around the wells. Boiling well water before being used 

for drinking purposes and also the use of filters would also go a long way to 

prevent incidence of water borne diseases.   
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