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Abstract 
Eight water samples were collected, four from different vendors of sachet water and four 

from different boreholes across Maigatari town. The samples were analyzed for pH using pH 

meter; Conductivity using a conductivity meter; while Turbidity of the water using turbidity 

meter. Total Dissolve Solids (TDS) and Total Suspended Solids (TSS) using TDS meter. The 

Light microscope was used to determine the microbial counts. The results of the analysis 

revealed the average values for the sampled sachet and borehole waters respectively as pH 

(7.4 and 6.1); Conductivity (350 and 591.5 µS/m); Turbidity (0.8 and 1.8 NTU); Total 

Dissolve Solids (190 and 261.8 mg/l); Total Suspended Solids (77 and 78.5 mg/l); Total 

Solids (267 and 340.3 mg/l); Fecal coliform (0.3 and 1.3 cfu/ml) and Total Hardness (82 and 

87.6 mg/l). The water quality parameters analyzed were within the threshold of the Standard 

Organization of Nigeria (SON) with the exception of very few in one or the other samples. It 

is recommended that the water vendors should improve the drinking water quality of their 

products and the officials of the Standard Organization of Nigeria (SON) should ensure strict 

adherence to regulations for drinking water quality. 
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Introduction 
Water quality refers to the chemical, 

physical, biological and radiological 

characteristics of water. It is a measure of 

the condition of water relative to the 

requirements of one or more biotic species 

and or to any human need or purpose. 

Water is needed by all forms of life; man, 

animals, plants and even microorganisms. 

It is present in almost all part of the earth, 

about three quarter of the entire earth 

surface is made up of water and it exists in 

three states; vapour, liquid and solid 

(Kegley and Andrew,1998; Goltman, 

1978). Groundwater from boreholes and 

shallow wells is a major source of drinking 

water in most rural areas of developing 

countries. The quality of groundwater has 

been taken for granted. The status and 

potential threats of groundwater quality 

have not been investigated on a large scale 

in most of the developing countries 

(Moyo, 2013). Public health is at risk from 

physical and chemical contaminants in  

 

drinking water, which may have 

immediate health consequences (Yousefi 

et al., 2017). 

Good quality water is odorless, 

colorless, tasteless and free from fecal 

pollution. A reliable supply of clean 

healthy water is highly essential in a bid to 

promoting healthy living among the 

inhabitants of a defined geographical 

region. Safe and potable water supplies in 

urban areas in Nigeria are still inadequate 

in spite of several efforts from 

government. Drinking water in most rural 

communities of developing countries 

comes from sources such as rivers, 

streams, lakes, boreholes and wells; and 

they are likely to be polluted with 

domestic, agricultural or industrial wastes 

thereby posing as potential health threat to 

consumer (Yakubu et al., 2010). There is 

dramatic increase in the consumption of 

sachet water, popularly known as ―pure 

water‖ in Nigeria. Factory sachet water 
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was introduced into the Nigerian market as 

an improvement on the hand-filled hand 

tied polythene-bagged type of vended 

waters produced by the poor in Nigeria. 

Yakubu et al., (2010), lamented that, 

although the standard of hygiene in the 

various stages in the production of the 

factory sachet water may be higher 

compared to hand-filled-hand tied 

polythene-bagged water, bacteria are also 

thought to enter as contaminants during 

filling and sealing. 

The standard industrialization 

world model for delivering of safe 

drinking water and sanitation technology is 

however, not affordable in most of the 

developing countries. Dada and Ntukekpo, 

(1997) reported that in Nigeria, about 80% 

of all diseases and over 30% of deaths 

were as a result of poor quality of drinking 

water. However, even in the developed 

countries where water quality has been 

significantly improved over the last 

decades because of new or improved 

treatment processes at the plants, the 

treated drinking water that enters a 

drinking water distribution system still 

contains particles, microorganisms, and 

nutrients (Liu et al., 2013; Proctor & 

Hammes, 2015; Prest et al., 2016; Liu et 

al, 2017). Several studies on the quality of 

sachet water have reported violation of 

international quality standards. According 

to the Institute of Public Analysts of 

Nigeria (IPAN), 50% of the sachet water 

sold in the streets of Lagos may not be fit 

for consumption (Osibanjo et al; 

2000;Sheshe, and Magashi, 2014). Sachets 

and borehole water are readily available 

and affordable, however, there are 

concerns regarding to its purity. The 

integrity of the hygienic environmental 

conditions of the sachet water vendors has 

been questioned. Apart from the 

environmental contaminants, 

contamination from improper vendor 

handling also poses threats to the health of 

the ignorant consumers. Therefore, water 

related diseases such as typhoid fever and 

cholera continued to be one of the major 

health problems globally (SON, 2000). 

This paper assessed the water quality from 

selected boreholes and sachets water in 

Maigatari, Jigawa State, Nigeria. 

 

Material and Methods 

The study area 
Maigatari is located between latitude 12

o 

23‘00‖ –12
o
 48‘26‖ N and longitude 9

o 

27‘05‖– 9
o 
30‘05‖ E. It is a border town 

between Nigeria and Niger Republic 

(Figure 1). Hence it is situated within the 

semi-arid region of the northern part of 

Nigeria. The scarcity of water resources in 

the area is a very important feature of 

semi-arid land. 

 

Sampling locations 
Eight water samples were collected for the 

study, four from different vendors of 

sachet water popularly called pure water 

which include sample A (Ma‘u ssaifi), 

sample B (Lautai table water), sample C 

(Garki table water) and sample D 

(Maizuma table water) and four from 

different bore holes across Maigatari town 

which include sample A (Gangaren Kotu), 

sample B (Bakin Kanti quarters), sample C 

(Jarma residence) and sample D (Kofar 

Fada). The water samples from bore holes 

were collected in plastic containers, cover 

firmly and stored at a temperature below 

4
o
C to prevent the growth of 

microorganisms. The samples were taken 

to Lab for the analysis of physicochemical 

parameters. 

 

Sample analysis 
The pH of the water samples was 

determined by the use of pH meter. 

Conductivity of the water samples was 

measured using a conductivity meter. 

While Turbidity of the water samples was 

determined using turbidity meter. Total 

Dissolved Solids (TDS), Total Suspended 

Solids (TSS) and Total Solids (TS) were 

estimated by summing up of TDS and 

TSS. TDS and TSS were measured using 

conductivity/TDS meter. The light 

microscope was used to determine the 



167 
 

microbial counts of the water samples. All 

the instruments were calibrated according 

to the manufacturers specification. The 

analysis was conducted at the Laboratory 

of the Department of Soil Science, Federal 

University Dutse, Jigawa State, Nigeria.

 

 
Figure 1. The Study Area showing the sampling points (Source: Google Earth Map) 

 

Data analysis 
The data were statistically analyzed using 

descriptive analysis (minimum, maximum, 

mean and standard deviation) and 

correlation analysis to see significant 

relationships between the water quality 

parameters. The results obtained were also 

compared with the threshold for the 

Standard Organization of Nigeria (SON). 

 

 

Results and discussion 
The results of the analysis for the sachet 

and borehole water are presented in Table 

1 and 2 respectively. The results showed 

that sachet water has pH average value of 

7.4 and standard deviation of 0.3 (Table 

1). While borehole water has pH average 

value of 6.1 and standard deviation of 0.1 

(Table 2). This implies that the pH of the 

water in the area is within the permissible 

limit of the Standard Organization of 

Nigeria (SON). Conductivity is a measure 

of the ability of water to pass an electrical 

current. Sachet water has average 

conductivity value of 350.3 µS/m and the 

SD of 198.7 µS/m (Table 1). While 

borehole water has average conductivity 

value of 591.5 µS/m and SD of 274.1 

µS/m (Table 2). This implies that the 

conductivity values are within the 

permissible limits of the SON except water 

from sample C (Table 2) which is almost 

at the threshold. The high conductivity 

level of sample C could be linked to higher 

concentration of inorganic materials as the 

sampling point is close to the market, 

motor park, motor mechanics, which result 

in the discharge of different kind of 

effluents and sewage to the soil which 
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subsequently leached down to ground 

water. The turbidity of water is the 

measure of relative clarity of water. 

Turbidity describes the cloudiness of water 

caused by suspended particles such as clay 

and silts, chemical precipitates such as 

manganese and iron, and organic particles 

such as plant debris and organisms 

(APHA/AWWA/WEF, 2012; GCDWQ, 

2012). As turbidity increases, it reduces 

the clarity of water to transmitted light by 

causing light to be scattered and adsorbed. 

Sachet water has mean turbidity value of 1 

NTU and SD of 0.8 NTU (Table 1). While 

borehole water has mean turbidity value of 

1.8 NTU and SD of 0.5 NTU (Table 2). 

This indicates that the turbidity of the 

water in the study area is within the 

permissible limit of the SON.  

 

Table 1. Summary of statistics for water quality Parameters in the Sachet water 

Parameters Min. Max. 

Mean 

±SD SON 

pH 7 7.6 7.4±0.3 6 – 9 

Conductivity (µS/m) 181 600 350±198.7 

500 – 

1000  

Turbidity (NTU) 0 2 1±0.8 1 – 25   

TDS (mg/l) 128 219 190±30.4 500 

TSS (mg/l) 62 85 77±10.3  100 

TS (mg/l) 227 288 267±27.5 500 

Microbe (cfu/ml) 0 1 0.3±0.5 500 

Total Hardness (mg/l) 41.5 111 82±30.4 100 

 

Table 2. Summary of statistics for water quality parameters in borehole water 

Parameters Min. Max. Mean ±SD SON 

pH 6 6.3 6.2±0.1 6 – 9 

Conductivity (µS/m) 413 998 591.5±274.1 500 – 1000  

Turbidity (NTU) 1 2 1.8±0.5 1 – 25   

TDS (mg/l) 131 405 261.8±117.8 500 

TSS (mg/l) 71 88 78.5±8.8 100 

TS (mg/l) 215 476 340.3±110.7 500 

Microbe (cfu/ml) 0 3 1.3±1.5 500 

Total Hardness (mg/l) 50.1 123.3 87.6±31.1 100 

 

Sachet water has average total dissolve 

solids of 190 mg/l and SD of 30.4 mg/l 

(Table 1). While the borehole water has 

average value of 261.8 mg/l and SD of 

117.8 mg/l (Table 2). This implies that 

even though the total dissolve solid of the 

water in the area is within the range of the 

SON, the sachet water sampled underwent 

certain purification methods. On the other 

hand, Sachet water has average total 

suspended solids of 77 mg/l and SD of 

10.3 mg/l (Table 1). While borehole water 

has average value of 78.5 mg/l and SD of 

8.8 mg/l (Table 2). This indicates that the 

total suspended solids of the sampled 

water are within the permissible limit of 

the SON. However, the total suspended 

solids in the borehole water is close to the 

threshold, especially sample C. The total 

solid of water refers to all solid matter that 

either are suspended or dissolve in water. 

The mean total solids for the sachet water 

was measured to be at 267 mg/l and SD of 

27.5 mg/l (Table 1). While the average 

total solids of the sampled borehole water 

were calculated to be 340.3 mg/l and SD 

of 110.7 mg/l (Table 2). This indicates that 

the total solids of the sampled water from 

the study area is within the permissible 

limit of the SON.  
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The fecal coliform is an indicator 

of microorganisms‘presence in water 

sample. It indicates the presence of other 

pathogenic bacteria, diseases and illnesses 

that can be contracted in water (Kegley 

and Andrew, 1998). The average microbial 

counts of the sachets water were of 0.3 

cfu/ml and SD of 0.5 cfu/ml (Table 1). 

While the average microbial counts of the 

sampled borehole water were 1.3 cfu/ml 

and SD of 1.5 cfu/ml (Table 2). This 

indicated that the microbial counts in the 

sampled water is within the permissible 

limit of the SON. Water hardness is the 

measure of polyvalent cations (ions with a 

charge greater than +1) in water. The 

average hardness of the sampled sachet 

water was 82 mg/l and SD of 30.4 mg/l 

(Table 1). While average hardness of the 

sampled borehole water was 87.6 mg/l and 

SD of 31.1 mg/l (Table 2).  This indicated 

that the sampled waters are within the 

standard limit for drinking water quality. 

However, sampled C and B in sachet and 

borehole water respectively exceed the 

permissible limit of the SON while water 

sample D in both sachet and borehole 

water are closed to the threshold. On the 

other way, sample A in both sachet and 

borehole water are soft water. Water 

samples B, C, D and C, D in sachet and 

borehole respectively are moderately hard. 

While water sample B in borehole is hard.  

 

Conclusion 
Based on the result obtained, the water 

quality parameters analyzed for the 

sampled water are within the threshold of 

the SON except the total hardness in 

sample D for sachet water and sample B 

for borehole water. The study 

recommended that the sachet water 

vendors should improve the drinking water 

quality of their products and the officials 

of Standard Organization of Nigeria 

should ensure strict adherence to 

regulations for drinking water quality. 
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