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Abstract 

he microbial quality of some selected  boreholes water, used by people in Lapai metropolis, 

were assessed over a period of six months, from March to August  2015 covering  both dry 

and rainy season to determine their relative  safety for human consumption. Membrane 

filterationtechniques was used to determine coliform bacteria count.  Badegi Road sampling station 

was observed to have  the highest mean of total coliform (99.833 cfu/100ml) count and Emir’s Palace 

sampling station having the lowest mean of total coliform (1.038 cfu/100ml)count. In the month of 

June, total coliform was described to be the highest with the mean of 85.5cfu/100ml. In July faecal 

coliform showed the highest mean of 59.5cfu/100ml. In the dry season of the sampling period total 

coliform has the highest mean value of 73.72cfu/100ml and in rainy season faecal coliform have the 

highest mean value of 29.167cfu/100ml. The presence of coliform bacterial in water samples constitute 

a threat to the public health. Therefore it is recommended that there is theneed for treatment of these 

borehole waters by the borehole proprietors and by simple treatment method such as boiling and 

filtration before drinking. 
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INTRODUCTION 

Water is essential to sustain life; therefore a satisfactory adequate, safe and accessible supply drinking 

water should be available to all. Every effort should be made to achieve a good quality of drinking 

water (World Health Organization, 2006).  Qualitative water is of basic importance to human 

physiology and man’s continued existence depends very much on water availability (Lamikara 1999). 

Many diseases that are infectious are being transmitted through water via the fecal oral route. It is 

estimated that about 5 million children die annually through diseases contacted by 

drinkingcontaminated water, and also make 1/6th of the world population sickness (WHO, 2004). 

However, for waterto be potable it must be microbiologically safe and in order to achieve this, an 

approach that will eliminate pathogenic organism from the source of water supply must be ensured. 

There are two different types of water supply which are Surface water and Ground water. It is 
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estimated that groundwater provide potable water to about 1.5 billion people worldwide daily. 

Groundwater is usually assumed to be a very good source of potable water due to purification 

property of soil. However, underground water may be subjected to pollution and may not be as safe 

as is generally assumed. (Bessonget al., 2009). In less permeable areas, as little as five percent may 

seep in (Samieetal., 2011). The rest becomes runoff or evaporates.

 

 

MATERIALS AND METHOD  

Study Area 

The study took place at Lapai, in Niger state, Nigeria. It has an area of 3,051km² and a population of 

11,127 at the 2006 census. Lapai town is situated on latitude 9⁰ North and longitude 6.57⁰East, and 

162 meters elevation above the sea level. 

 

 

 

 
Fig. 1: Map of Lapai Metropolis, Niger State, Nigeria showing sampling sites 

 

 

Sampling 

The water samples for bacteriological examination were collected from six selected boreholes (Fig. 1) 

designated as Faculty of Science students, Hostel, IBBU Staff Quarters, UBA plc,  Emir Palace and 

Badegi Road.  Monthly water samples were collected from all sites for six months from March to 

August 2015. Sampling covered both the dry (March-May) and wet/rainy (June-August) seasons and 
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the samples were taken twice in a month. A brief sanitary survey was carried out at each site. Water 

samples were collected in 500ml, sterile water bottles. Samples were transported to the River Basin 

Microbiology Laboratory at Bosso, Minna, Niger State. Samples were kept in a cool cooler (8 - 10°C) 

during transportation to the laboratory, and examined for microbial presence for 24 hrs. 

Microbiological examination of water samples was started immediately after collection to avoid 

changes in the microbial population.   

 

Microbiological Determinations   

Total coliforms, fecal coliforms and fecal streptococcus counts were performed using the standard 

membrane filtration technique. The 100 ml water sample were filtered using 0.45 mm pore size, 47 

mm diameter filter membrane as described by APHA (1998). 

 

Determination of Total Coliforms by Membrane Filter Technique 

Erlenmeyer flask was connected to the vacuum source (turned off) and the porous support was placed 

in position. An absorbent pad was placed in a sterile Petri dish using an absorbent pad dispenser. With 

a sterile pipette 2ml of selective broth (membrane lauryl sulphate or M-Endo Broth) medium was 

added to saturate the pad (it was ensured that the pad is thoroughly soaked and decant any excess 

medium from the dish).The filtration unit was assembled by placing a sterile membrane filter on the 

porous support, using forceps sterilized by flaming the upper container was placed in position and 

secured with the appropriate clamps. 100ml of sample was poured into the upper container.  (If the 

test sample is less than 100 ml, least sterile water should be added to the top container before filtration 

to make it up to 100ml).  The suction was applied to create a vacuum. (For samples which are very 

turbid, smaller volumes may be used. After the sample has passed through the filter, the funnel was 

rinsed with 20 -30ml sterile ringer’s solution or dilution water and the vacuum system was 

disconnected. The filtration unit was taken apart and, using a pair of sterile forceps, the membrane 

filter was placed in the Petri dish on the pad with the grid side up.  (It was ensured that no air bubbles 

are trapped between the pad and the filter. The Petri dish was inverted for incubation for 4 hours at 

30oC. Then incubated at 37oC for 14 hours to give a total incubation time of 18 hours. After incubation 

period, yellow colonies were counted as the number of total coliforms bacteria on plates, using a 

magnifying lens or a low power (10-15 magnifications) binocular wide-field microscope or other 

optical device. Colonies of other type were not being counted.   

 

Determination of Faecal Coliforms by Membrane Filter Technique 

The procedure for faecal coliforms is similar to that used for determining total coliforms.  Filter the 

sample as described  above, and place the membrane filter on the absorbent pad saturated with 

Membrane Lauryl Sulphite Broth (MLSB).Place the dishes in an incubator at 44oC  5oC for 24 

hours.Count yellow colonies as faecal coliforms. Perform duplicate analysis one in every 4 samples or 

each batch whichever is less.  

 

Determination of faecal streptococci 

Prepare and filter the sample, making any necessary dilution. Place the membrane on the surface of 

a well dried plate of MEA. For potable waters, incubate at 37oC for 48hrs and for untreated water 

incubate at 37oC for 4hrs followed by 44oC for 44hrs.After incubation, count all red, maroon or pink 
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colonies which are smooth and convex in shape. These are presumptive feacal streptococci. Some 

types of feacal streptococci may produce pale or colourless colonies. Colonial size is variable but is 

usually not less than 0.5mm. Bacillus species may produce pink colonies but these are often rough, 

flat and sometimes spreading. Depending on (i) whether the aim is to estimate the count or 

demonstrate the presence/absence of organisms, and (ii). The numbers of colonies present on the 

membrane sub-culture a suitable number of red, maroon, pink or colourless colonies from the 

membrane 

 

RESULT  

The result of the bacteriological examination of some selected borehole water in Lapai showed that 

most drinking water sources are contaminated with coliforms and pathogenic bacteria. The bacteria 

species identified were Faecal Coliform, Faecal Streptococci, Escherichia coli and Total Coliform. 

 
Table 1: Mean Monthly Abundance of Bacterial in Selected Borehole Water in Lapai Metropolis, Niger State, Nigeria 

PERIOD    TOTAL COLIFORM E. COLI    FAECAL  

COLIFORM   

FAECAL  

STREPTOCOCCI 

MARCH 37.5000 ±47.442   6.5000± 7.918   9.6667±11.413       1.6667±1.862 

APRIL                                         65.1667±57.283 13.3333± 13.924 14.8333±16.080                  

 

4.8333±5.811 

MAY                                                                  

 

1.1917±96.961 3.6667±3.559    10.8333±7.167   4.3333±4.083 

JUNE                                    86.5000±36.479 1.8333±1.329                  3.6667±1.751                   1.6667±0.817 

JULY                  1.8283±45.385                       23.6667±10.783              59.5000±16.944               6.6667±2.362 

AUGUST        1.3517±22.227   9.0000±2.161        34.5000±7.856 2.0000±1.366 

 

As shown in table 1, there is a significant differences (P<0.05)in the abundance of bacteria in the 

month of May, June and July, while there is no significant difference (P>0.05) in the month of March, 

April and August at 95% confidence level.In the month of July and August, faecal coliform have  

higher mean values of 59.5cfu/100ml and 34.5cfu/100ml respectively. March, April and June have 

the mean values of total coliform of 37.5cfu/100ml, 65.1cfu/100ml and 86.5cfu/100ml respectively. 

In JulyE.coli have the highest mean value of 23.60cfu/100ml.  

 
Table 2: Mean Abundance of bacteria in selected Boreholes in Lapai Metropolis, Niger State, Nigeria 

SAMPLING SITES                                                                                        

 

TOTAL 

COLIFORM 

E. COLI     FAECAL 

COLIFORM 

FAECAL 

STREPTOCOCCI 

IBBUL HOSTEL              87.500±88.831                       5.333±7.737                 13.667±19.232                             0.600±0.894 

IBBUL STAFF QUARTERS 1.090±100.904                     4.833±6.676                  19.500±28.261                               1.400±2.191 

FACULTY OF SCIENCE    56.500±37.099                3.000±3.1622     

  

9.033±10.759  1.500±1.378 

UBA                              1.540±41.814                 16.333±11.094                30.528±21.436                              8.000±4.528 

EMIR’S  PALACE                1.038±57.388               16.000±13.784                32.500±21.833                          5.600±4.393 

 

BADEGI ROAD  99.833±92.0422         12.500±12.390    26.000±32.985                   6. 400±6.025 

     

As shown in table two there is a significant difference in the  bacterial abundanceat sampling site of 

Emir’s palace  and UBA Area  (P<0.05),  while at the sampling site of Badegi,  IBBUL Hostel, IBBUL 

Staff quarters and Faculty of Science there is no significant difference (P>0.05) between bacterial 
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abundance at 95% confidence level. The highest count of total coliform bacteria were recorded in 

Badegi road sampling site (99.8cfu/100ml), whileIBBUL Hostel and Faculty of Science sampling 

sitesrecorded mean values of 87cfu/100ml and 56cfu/100ml respectively. 

 
Table 3:  Mean Seasonal Abundance of Bacteria in Selected Boreholes in Lapai Metropolis, Niger State, Nigeria 

SEASON                        TOTAL 

COLIFORM    

E.COLI     FAECAL 

COLIFORM      

FAECAL                                                                                                                                                       

STREPTOCOCCI 

     

DRY SEASON      

  

73.7222±74.29         37.8333±9.829     11.7778±11.604 3.6111±4.231 

RAINING    SEASON 1.3150±63.51 20.5000±39.411 29.1667±26.161 3.4444±4.342 

    

 

  

Information in Table 3, revealed that there is a significant difference in bacterial parameters for both 

dry and rainy seasons at 95% confidence level. The highest mean of total coliform load was recorded 

in the dry season (73. 7cfu/100ml.), whilethe rainy season recorded the highest mean value of faecal 

coliform (29.1667±26.161). 

 
Table 4: ANOVA Showing Variations of bacterial in Some Selected Borehole in Lapai Metropolis, Niger State, Nigeria 

   

SOURCES OF                                                                                 

 VARIATION 

 

df TOTAL 

COLIFORM 

E.COLI   FAECAL 

COLIFORM 

FAECAL  

STREPTOCOCCI 

      

Factors 10 0.000   0.000 0.000 0.000 

station     5 2121.991** 35.889**   88.544** 9.770** 

season                                      

 

     0.014** 

1 2621.401**                  80.223**                   151.192* 0.014** 

month                                                      

 

5 1379.787**     63.455** 445.323** 4.293** 

Error                                                                                                                              

 

24   25.24   3.68    6.68   1.33 

*- Significant (P<0.05)   ** -  Highly significant (P<0.01)   ns -  non significant  

 

 

DISCUSSION 

The study revealed that all the borehole water samples were not devoid of faecal streptococci and E. 

coli. They were however not free of total coliforms which are probably from the environmental 

sources. Similar observation was recorded by Ahmed et al,.(2013).  

The Nigerian Standard for Drinking Water Quality(NSDWQ 2007), recommends that drinking water 

may contain up to 10CFU/100ml total Coliform CFU/100ml,but WHO (2003), recommended 

<10CFU/100ml.Similarly, both WHO and NSDWQ recommend that no faecal coliform should be 

found in any water meant for drinking. Total coliform counts for the samples were high in the months 

of June, April and March with a mean value of 85.500cfu/100ml, 65.166cfu/100ml and 

37.500cfu/100ml respectively. And also high in the sampling stations of Badegi Road, IBBUL Hostel 
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and Faculty of Natural Science with mean values of 99.833cfu/100ml, 87.500cfu/100ml and 

56.500cfu/100ml respectively. Dry season also have the highest mean of total coliform with mean 

value of 73.722cfu/100ml. This does not agree with the standard of NSDWQ and WHO, however, 

this result is also comparable with the work of Nkwachukwu et al.,( 2013)conducted on the 

bacteriological assessment of selected borehole water samples in Umuahia North Local Government 

Area. In another similar work by Adetunde and Clover(2011) done in selected secondary schools 

within Navrongo in Ghana had higher value of total coliform bacterial counts in all samples. While 

the lowest total coliform counts were recorded in the month of May, July and August with a mean 

value of 1.192cfu/100ml,1.828cfu/100ml and 1.352cfu/100ml respectively, and while the lowest total 

coliform were recorded in the sampling stations of IBBUL staff quarters, UBA area and Emir’s palace 

with mean values of 1.090cfu/100ml, 1.540cfu/100ml and 1.038cfu/100ml respectfully. And the 

lower value of total coliform recorded also in rainy season with mean value of 1.315cfu/100ml. This 

result agrees with the standard of NSDWQ and WHO.  

Bacterial coliforms with high frequency of occurrence are important human pathogens associated 

with a variety of infectious diseases such as gastroenteritis, typhoid fever, dysentery, cholera, urinary 

tract infection, etc Orji et al,.(2006) and Uzoigwe et al,. (2012). The high number of these pathogens in 

the water samples from the study areas needs public health attention. The high prevalence of 

pathogens in this study are in agreement with the findings of Obi and Okocha, (2007)  in selected 

borehole waters in World Bank Housing Estate, Umuahia, and of Amajoretal., (2012)  on enumeration 

and identification of pathogenic pollution indicators in different water sources used in processing 

root and tuber crops in Umudike, Umuahia, Abia State, Nigeria. The presences of Escherichia coli (E. 

coli)in all the borehole water samples are unacceptable from the public health point of view. These 

organisms could be pathogenic. Therefore, there is need for caution when using these contaminated 

borehole water sources for drinking purposes. Agbabiaka and Sule, (2010) obtained some members 

of coliform in Ilorin (Nigeria) metropolis borehole water samples. All the samples in the present study 

were contaminated with faecal coliform bacteria. The samples with low bacteria counts and total 

coliform counts could be considered to be of better quality for domestic use, than the ones with the 

highest counts of both bacteria counts and total coliform counts.  

 

CONCLUSION 

This investigation suggests that not all borehole water in Lapai metropolis are fit for human 

consumption. The site of borehole are very important, as clean and hygienic environment promote 

safety of water. The level of contamination of some of the samples with higher total coliform may be 

due to some environmental factors where by some domestic animals visit the site to obtain water. 

When drinking, they lick the mouth of the borehole taps and defecate around it, such activities may 

enhance bacteria spore to contaminate the water through the opening side of the borehole. Also 

improper handling of the taps by some people may contribute to the contamination level of the water. 

 

RECOMMENDATION 

Boreholes serves as major source of drinking water for the inhabitant of Lapai, it is recommended 

that  bacteriological examination of these boreholes should be carried out periodically so as to 

ascertain the suitability of the water for consumption. It is also recommended that the geologist 
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drilling boreholes have to be educated on the importance of ensuring that dump site is not good for 

drilling boreholes. Also the populace needs to be educated on the importance of maintaining clean 

and hygienic environment around the boreholes to ensure the safety of water from such borehole. 

Samples should be boiled and filtered before drinking. 
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