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Abstract 
This study was carried out to assess the water quality for Taraba State Water Supply Agency with a particular focus on the water 
distribution districts in Jalingo metropolis using water quality index (WQI) technique. The purpose of WQI assessment is to transform 
several physico-chemical parameters of water into a single number that is understandable by both professionals and lay people. Ten 
important physico-chemical parameters used in the aggregation of the WQI were: colour, temperature, turbidity, pH, electrical 
conductivity (EC), total dissolved solids (TDS), nitrate (NOR3R), calcium hardness, fluoride and chloride composition. The water samples 
analyzed were obtained from five water distribution districts of the Jalingo metropolis namely: Karofi well field (1), Karofi well field (2), 
Sintali, Central district and Magami highlift.  The comparison of the results of the physico-chemical parameters with the standards 
recommended by WHO and NSDWQ showed that they were within the limit specified by these agencies with the exception of colour, 
turbidity and fluoride of some samples. Furthermore, results of the physico-chemical analysis were subjected to Analysis of variation 
(ANOVA) using data analysis add-in in Microsoft excel 2016. The result showed that there exists no significant difference in the physio-
chemical parameters of the samples from all the study areas. The results of calculation WQI showed that the index values ranged from 
36.70 to 48.55 which lies within the water quality rating of “good” and therefore fit for human consumption and other domestic 
utilization.   
 
Keywords: 24TWater Quality Index (WQI), Physico-Chemical Parameters, Water Quality, NSDWQ, Weighted Arithmetic Mean 

1. Introduction 

Water is regarded as one of the most essential and vital substance on earth as all the living things need it for their 
sustenance. It has an exceptional capability of dissolving more substances than any known liquid on earth and thus it is 
regarded as a universal solvent. The implication of this is that whenever water flows either through the ground or our bodies, 
it moves along with it vital minerals, chemicals and nutrients wherever it goes. This outstanding ability of water to dissolve 
many substance is very vital to plants and animals. Moreover, the interaction of water with the atmosphere helps to control 
global temperatures. Water vapour in the atmosphere absorbs reflect wave-long radiations without which the average global 
temperature would be almost 15P

0
PC colder than what it is today. Water is also required in the process of photosynthesis – a 

natural process that virtually all life depend on. Moreover, water of good drinking quality is of basic importance to human 
physiology and man’s continued existence depend on its availability [1]. These and many more are the justification for 
water being regarded as one of the most indispensable substances in life and most abundant [2].  
The major problem of water supply is that water is not always present and available at the right place, time and in the 
appropriate quantity. Furthermore, factors such as poorly disposed chemical wastes, agrochemical waste, poorly maintained 
septic systems, increased population and urbanization have contributed to the problem of quantity and quality of water 
supply globally. Water quality is defined as an information of biological, chemical and physical elements of water and their 
interactions to decide suitable water [3]. This implies that the intended usage of the water determines whether the said water 
can be described as of good or bad quality. For instance, the concentration and composition of soluble salts in water 
determines its quality for irrigation whereas recreational purposes the water should attain the requirements for fecal coli-
forms [4,5]. Poor quality water has very disastrous consequences. For instance, according to the World Health Organization 
(WHO), about 80% of all the diseases in human being are caused by water [6]. Unsafe water is a global public health threat, 
placing persons at risk for host of diarrheal and other diseases as well as chemical intoxication [7]. Similarly, crop irrigation 
with saline water leads to great loss of yield and decrease in quality.  
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Water quality can be best be assessed on the basis of water quality index (WQI) method. The objective of WQI assessment 
is to transform several physico-chemical parameters of water into a single number that can be easily understood by both 
experts and lay people. The water quality classification system used in the WQI denotes how suitable water is for drinking 
[8]. Water quality index (WQI) was first established by Horton in 1965 to assess water quality by using ten (10) most 
frequently used parameters such as sewage treatment, pH, “obvious pollution”, temperature, Electric conductance (EC), 
fecal coliform (FC) count, alkalinity, dissolved oxygen (DO), carbon chloroform extract, and chloride [8]. In this method, 
the assigned weight reflected significance of a parameter for a particular use and has considerable impact on the index [9]. 
Horton’s approach is based on the assumption that streams should not in any circumstances, contain substances that are 
harmful to mankind and other living organisms. Therefore, water containing toxic substances is considered in eligible for 
index rating [9,11] Over the years, the water quality index (WQI) originally developed by Horton has gone through 
different phases of modifications by different researchers. For instance, Brown et al. 1970 [10] developed a new WQI 
similar to the one earlier developed by Horton. However, it used only nine parameters which include: total solid content, 
total nitrate and phosphate concentrations, Biochemical Oxygen Demand (BOD), Temperature, Dissolved Oxygen (DO), 
Fecal Coliform (FC), turbidity and pH to establish the index value. This method is on the basis the professional opinion of a 
panel of 142 experts in water quality, who defined the weighting, Q, of each variable and established five classes for water 
quality: red (very poor), orange (poor), yellow (average), green (good) and blue (excellent) [11]. The water quality index 
(WQI) developed by Horton and Brown et al. was based on arithmetic aggregation function. Several other scientists and 
researchers have developed water quality index (WQI) on the basis of the remaining four types of WQI aggregation 
functions: multiplicative aggregation function [12,13,14,15], geometric mean [16,17,18,19], harmonic mean [20] and 
minimum operator [21].  
In order to meet water supply and sanitation provisions of the reviewed 1977 United Nations declaration that, “all people 
irrespective of their development, economic and social condition are entitled to have access to drinking water in good 
quality and quantities”, the Federal Government of Nigeria directed and encouraged the establishment of State Water 
Supply Agency and State Rural Water Supply and Sanitation Agency in each State [22]. It was against this backdrop that 
Taraba State Water Supply Agency was established by Law No 5 of 1992. The agency with its central headquarter in 
Jalingo has a unique mandate of supplying potable water to urban and semi-urban center in the state. Taraba State Water 
Supply Agency has fourteen (14) water supply schemes spread across the state including Jalingo metropolis [22,23]. The 
Jalingo metropolis water supply scheme has seven (7) water distribution districts.  
The aim of this study is to assess the water quality based on WQI method for Taraba State Water Supply Agency with focus 
on Jalingo metropolis while the objectives are: 

1. Collection of water samples from different water distribution districts of Jalingo metropolis. 
2. Analysis of the physical and chemical parameters  
3. Evaluation of the water quality by means of water quality index. 

 
2. Materials and Methods  
2.1. Study Area 
The map of the study area is shown in Figure 1 below. 
 

 
Figure 1. Map of the study areas 
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Jalingo Metropolis roughly lies between latitudes 8 P

0
P 47’ to 9 P

0
P 01’N and longitudes 11 P

0
P 09’ to 11P

0
P 30’E. It has boundary with 

Lau Local Government Area in the North, Yorro Local Government Area in the East and Ardo Kola Local Government 
Area in the South and West. The total land area of Jalingo is approximately 195kmP

2
P. Jalingo Metropolis has a population of 

139,845 people according to the 2006 population census, with a projected growth rate of 3% [24]. Jalingo town lies on 
gently sloping land that leads to the great Muri plains and between 305m to 610m above sea level [25]. The ground level 
rises to a peak of about 914 meters above sea level in the south-east [26]. 
2.2 Sample Collection 
Water samples were gotten from five different water distribution district of Jalingo Metropolis namely: karofi well field (1) 
borehole, karofi well field (2) borehole, Sintali, Central district and Magami highlift. The water samples were collected 
with plastic containers which were initially subjected to pre-treatment by washing with dilute HCL (0.05m), rinsed using 
distilled water air-dried in a dust proof environmental condition. At the point of collection, the containers were again rinsed 
with the appropriate samples thrice. Thereafter, the water samples are introduced into the containers and corked securely.   
 
2.3 Phsico-Chemical Analysis 
The laboratory analysis of the different physical and chemical parameters of the water sample was carried out according to 
the methods prescribed in [27,28]. The physico-chemical parameters examined include: colour, temperature, turbidity, pH, 
conductivity, total dissolved solids, nitrate, hardness, calcium, fluoride, and chloride.  
 
 
2.4 Calculation of Water Quality Index 
This study made use of ten (10) essential physico-chemical properties in the calculation of the water quality index(WQI). 
The evaluation of the WQI was made on the basis of the standards of drinking water quality specified by the World Health 
Organization (WHO) and Nigerian Standard for Drinking Water Quality (NSDWQ) as approved by the Standard 
Organization of Nigeria (SON). The weighted arithmetic mean method of evaluation of water quality index is used in this 
study [29,30]. In this method of evaluation, the quality rating scale (Qi) for each parameter is calculated by using this 
expression: 
  

                                                   QRi   R=   �𝑉𝑖𝑖−𝑉𝑜
𝑆𝑖𝑖− 𝑉𝑖𝑖

� X 100                                                                     (1) 

 
Where, Vi is estimated concentration of i parameter in the analyzed water  
Vo is the ideal value of i parameter in pure water. This value is always zero for al physico-chemical parameters except pH 
with value of 7.0. 
𝑆𝑖 is recommended value of i parameter. 
 
The unit weight (WRiR) for each physico-chemical parameter was calculated using the following equation (2). 
 
                                                    𝑊𝑖 R  R =  𝐾𝑆𝑖

                                                                                                           (2) 
 
Where, 
K is a proportionality constant. The value of K can be calculated using equation (3). 

 

                                        K  =  
1

� 1𝑆𝑖𝑖
�
             (3) 

Finally, the overall WQI was calculated using the following expression:  

                                      WQI  =  
Σ𝑄𝑄𝑖𝑖𝑊𝑊𝑖𝑖
∑𝑊𝑊𝑖𝑖

             (4) 
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The Table 1 below shows the water quality rating based on the arithmetic water quality index  
Table 1: Water quality rating based on the arithmetic water quality index [29,30] 

WQI values Rating of water quality Grade 
0 – 25 Excellent A 

26 – 50 Good B 
51- 75 Poor C 

76 – 100 Very poor D 
Above 100 Unsuitable for drinking E 

 
Table 2 below shows the drinking water standard for different physico-chemical parameters of water and the 
recommending agency. 
Table 2. Some of the physico-chemical parameters and their recommended standard by the recommending agency 

Parameter Unit Standard Recommended Agency 
[28] 

Colour  TCU 15 WHO 
Temperature  P

0
PC Ambient WHO 

Turbidity  NTU 5.00 WHO/NSDWQ 
pH pH unit 6.5-8.5 WHO/NSDWQ 

Conductivity  (µS/cm) 1000 NSDWQ 
Total dissolved solids mg/l) 500 WHO 

Nitrate (NoR3R)  mg/l) 50 NSDWQ 
Hardness calcium mg/l) 75 NSDWQ 

Fluoride  mg/l) 1.5 NSDWQ 
Chloride mg/l) 250 NSDWQ 

 
3 Results and Discussion 
3.1 Results 
The test results of the analysis of the physico-chemical parameters and calculation of the water quality index (WQI) for 
Karofi well field (1), Karofi well field (2), Sintali, Central district and Magami highlift are shown in Table 3, Table 4, Table 
5, Table 6 and Table 7 respectively. 
 
Table 3. Results of the analysis of the physico-chemical parameters and calculation of the water quality index (WQI) for 
Karofi well field (1). 

Parameter Unit Karofi well field (1) VR0 SRi Qi Wi QRiRWRi 
Colour TCU 18 0 15 120.00 0.0581226 6.974716652 

Temperature P

0
PC 35 0 P

25 140.00 0.0348736 4.882301656 
Turbidity NTU 6.5 0 5 130.00 0.1743679 22.66782912 

pH pH unit 6.7 7 7.5 -60.00 0.1162453 -6.974716652 
Conductivity (µS/cm) 185 0 1000 18.50 0.0008718 0.016129032 

Total dissolved solids mg/l) 98 0 500 19.60 0.0017437 0.034176112 
Nitrate (NOR3R) mg/l) 8.5 0 50 17.00 0.0174368 0.296425458 

Hardness calcium mg/l) 25 0 75 33.33 0.0116245 0.387484258 
Fluoride mg/l) 0.5 0 1.5 33.33 0.5812264 19.37421292 
Chloride mg/l) 13 0 250 5.20 0.0034874 0.018134263 

      ∑WRiR = 1 ∑QRiRWRiR = 
47.67669 
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                          K  =  
1

� 1𝑆𝑖𝑖
�
 = 0.871839                                                                    

 
 
Table 4. Results of the analysis of the physico-chemical parameters and calculation of the water quality index (WQI) for 
Karofi well field (2). 

Parameter Unit Karofi well field  VR0 SRi Qi Wi QRiRWRi 
Colour TCU 19 0 15 126.67 0.0581226 7.362200911 

Temperature P

0
PC 30.5 0 P

25 122.00 0.0348736 4.254577158 
Turbidity NTU 5.4 0 5 108.00 0.1743679 18.83173496 

pH pH unit 7.1 7 7.5 20.00 0.1162453 2.324905551 
Conductivity (µS/cm) 299 0 1000 29.90 0.0008718 0.026068003 

Total dissolved solids mg/l) 250 0 500 50.00 0.0017437 0.087183958 
Nitrate (N0R3R) mg/l) 3.6 0 50 7.20 0.0174368 0.1255449 

Hardness calcium mg/l) 30.5 0 75 40.67 0.0116245 0.472730795 
Fluoride mg/l) 0.3 0 1.5 20.00 0.5812264 11.62452775 
Chloride mg/l) 0.02 0 250 0.01 0.0034874 0.00002789 

      ∑WRiR = 1 ∑QRiRWRiR = 
45.109501 

 

       K  =  
1

� 1𝑆𝑖𝑖
�
 = 0.8718396 

 

     WQI  =  
Σ𝑄𝑄𝑖𝑖𝑊𝑊𝑖𝑖
∑𝑊𝑊𝑖𝑖

  = 45.109501 

 
 
 
Table 5. Results of the analysis of the physico-chemical parameters and calculation of the water quality index (WQI) for 
Sintali. 

Parameter Unit Sintali VR0 SRi Qi Wi QRiRWRi 
Colour TCU 13 0 15 86.67 0.0581226 5.03729536 

Temperature P

0
PC 26.3 0 P

25 105.20 0.0348736 3.668700959 

Turbidity NTU 7 0 5 140.00 0.1743679 24.41150828 
pH pH unit 6.45 7 7.5 -110.00 0.1162453 -12.78698053 

Conductivity (µS/cm) 367 0 1000 36.70 0.0008718 0.031996513 
Total dissolved solids mg/l) 297 0 500 59.40 0.0017437 0.103574542 

Nitrate (NOR3R) mg/l) 6.4 0 50 12.80 0.0174368 0.223190933 
Hardness calcium mg/l) 19 0 75 25.33 0.0116245 0.294488036 

Fluoride mg/l) 0.4 0 1.5 26.67 0.5812264 15.49937034 
Chloride mg/l) 150 0 250 60.00 0.0034874 0.2092415 

      ∑Wi = 1 ∑QiWi = 36.69238 
 
 

       K  =  
1

� 1𝑆𝑖𝑖
�
 = 0.8718396 

 

                   WQI  =  
Σ𝑄𝑄𝑖𝑖𝑊𝑊𝑖𝑖
∑𝑊𝑊𝑖𝑖

 = 47.67669 
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     WQI  =  
Σ𝑄𝑄𝑖𝑖𝑊𝑊𝑖𝑖
∑𝑊𝑊𝑖𝑖

 = 36.69238 

 
 
 
Table 6. Results of the analysis of the physico-chemical parameters and calculation of the water quality index (WQI) for 
Central district 

Parameter Unit Central 
district 

VR0 SRi Qi Wi QRiRWRi 

Colour TCU 10 0 15 66.67 0.0581226 3.874842585 
Temperature P

0
PC 27.8 0 P

25 111.20 0.0348736 3.877942459 

Turbidity NTU 2.8 0 5 56.00 0.1743679 9.764603313 
pH pH unit 7.8 7 7.5 160.00 0.1162453 18.59924441 

Conductivity (µS/cm) 407 0 1000 40.70 0.0008718 0.035483871 
Total dissolved solids mg/l) 374 0 500 74.80 0.0017437 0.130427201 

Nitrate (NOR3R) mg/l) 1.9 0 50 3.80 0.0174368 0.066259808 
Hardness calcium mg/l) 30.6 0 75 40.80 0.0116245 0.474280732 

Fluoride mg/l) 0.3 0 1.5 20.00 0.5812264 11.62452775 
Chloride mg/l) 70 0 250 28.00 0.0034874 0.097646033 

      ∑Wi = 1 ∑QiWi = 48.54525 
 

       K  =  
1

� 1𝑆𝑖𝑖
�
 = 0.8718396 

 

     WQI  =  
Σ𝑄𝑄𝑖𝑖𝑊𝑊𝑖𝑖
∑𝑊𝑊𝑖𝑖

  = 48.54525816 

 
 
Table 7. Results of the analysis of the physico-chemical parameters and calculation of the water quality index (WQI) for 
Magami highlift 

Parameter Unit Magami 
highlift 

VR0 SRi Qi Wi QRiRWRi 

Colour TCU 14 0 15 93.33 0.0581226 5.424779618 
Temperature P

0
PC 29.4 0 P

25 117.60 0.0348736 4.101133391 

Turbidity NTU 2.9 0 5 58.00 0.1743679 10.11333915 
pH pH unit 7.2 7 7.5 40.00 0.1162453 4.649811101 

Conductivity (µS/cm) 300 0 1000 30.00 0.0008718 0.026155187 
Total dissolved solids mg/l) 387 0 500 77.40 0.0017437 0.134960767 

Nitrate (NOR3R) mg/l) 1.8 0 50 3.60 0.0174368 0.06277245 
Hardness calcium mg/l) 30.3 0 75 40.40 0.0116245 0.469630921 

Fluoride mg/l) 0.43 0 1.5 28.67 0.5812264 16.66182311 
Chloride mg/l) 0.09 0 250 0.04 0.0034874 0.000125545 

      ∑Wi = 1 ∑QiWi = 48.54525 
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       K  =  
1

� 1𝑆𝑖𝑖
�
   = 0.8718396 

 

     WQI  =  
Σ𝑄𝑄𝑖𝑖𝑊𝑊𝑖𝑖
∑𝑊𝑊𝑖𝑖

 = 48.54525 

 
 
The summary of the water quality index (WQI) calculations for each of the study areas is shown in Table 8 below. 
 
Table 8. The summary of the WQI calculation for each of the study area. 

Parameter Unit Karofi well 
field (1)  

Karofi well field 
(2) 

Sintali 
 

Central 
district 

Magami 
highlift 

Colour  UTC 18.00 19.00 13.00 10.00 14.00 
Temperature  P

0
PC 35.00 30.50 26.30 27.80 29.40 

Turbidity  NTU 6.50 5.40 18.00 2.80 2.90 
pH pH unit 8.00 7.54 6.45 7.99 8.20 

Conductivity  (µS/cm) 185.00 299.00 367.00 407.00 300.00 
Total dissolved solids mg/l) 98.00 250.00 297.00 374.00 387.00 

Nitrate (NOR3R)  mg/l) 8.50 3.60 6.40 1.90 1.80 
Hardness calcium mg/l) 25.00 30.50 19.00 30.60 30.30 

Fluoride  mg/l) 1.00 1.30 4.00 0.30 0.80 
Chloride mg/l) 13.00 0.02 150 70 0.09 

∑WRiRQRi 47.68 45.11 36.70 48.55 41.64 
∑WRi 1.00 1.00 1.00 1.00 1.00 
WQI 47.68 45.11 36.70 48.55 41.64 

 
 
The result of single factor ANOVA performed on the physico-chemical parameters of the samples from the entire study 
areas is shown in Table 9 below. 
 
Table 9: Single factor ANOVA performed on the physico-chemical and bacteriological analysis of raw water from all the 
study areas 

Source of Variation SS Df MS F P-value F crit 

Between Groups 18772.08 4 4693.02 0.294243 0.880181 2.578739 

Within Groups 717726.1 45 15949.47    

Total 736498.1 49     

 
 
3.2 Discussion 
Colour   
From Table 8, colour values range from 10.00 UTC to 19.00 UTC. The karofi well field (2) borehole sample has the highest 
value of 19.00 UTC, followed by the samples from karofi well field (1) borehole, magami highlift and Sintali with values of 
18.00 UTC, 14.00 UTC and 13.00 UTC respectively. The least colour value was recorded by the samples from Central 
district with a value of 10.00 UTC. From the results, the colour values for Central district, Sintali and Magami highlift are 
within the WHO standard whereas the values for the Karofi well field (1) and Karofi well field (2) are above the limit of 15 
UTC set by WHO. The non-compliance of the colour with guidelines may be attributed to the presence of complex organic 
molecules derived from vegetable (humic) matter such as peat, leaves and branches [31]. Colour is strongly influenced by 
the presence of iron and other metals, either as natural impurities or as corrosion products and may be the first indication of 
a hazardous situation [32].  
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Temperature  
Temperature is a parameter that measures the degree of coldness and warmness of the water sample. It influences some of 
the properties of water such as palatability, viscosity, solubility, odors, and chemical reactions [27]. Thus, the sedimentation 
and chlorination processes and biological oxygen demand (BOD) are functions of temperature [32]. In the present study, 
the temperature of the samples ranges from 26.30 P

0
PC to 35.00 P

0
PC.  

 
Turbidity  
The result of the turbidity test shows that the Sintali sample has the highest value with turbidity value of 18.00 NTU, 
followed by Karofi well field (1), Karofi well field (2) and Magami highlift with the turbidity of 6.50 NTU, 5.40 NTU and 
2.90 NTU respectively. Sample from Central District showed the lowest value with turbidity value of 2.80 NTU. From the 
results, samples from Sintali, Karofi well field (1) and Karofi well field (2) did not conform with the 5.00 NTU maximum 
turbidity boundary by NSDWQ and WHO. Turbidity of water shows the extent of clarity or cloudiness of the water sample 
and is caused by the presence of particulate matter in the water sample. These inorganic particles are released by 
weathering of rocks, soils and clay; human and livestock waste; biological growth such as algae in source water and natural 
organic matter like decomposing plant material [32]. These particles are utilized by pathogens as shelter and food. This can 
lead to multiplication of the pathogens and consequent outbreak of waterborne diseases. Turbidity also makes drinking 
water less aesthetically pleasing.  
 
pH 
The results of the pH test show that the sample from Karofi well field (1), Karofi well field (2), Sintali, Central district and 
Magami highlift has a pH value of 8.00, 7.54, 6.45, 7.99 and 8.20 respectively. This shows the pH values for all the districts 
lie within the prescribed range of 6.50 to 8.50 by WHO and NSDWQ. The pH of a water sample is a measure of the acidity 
or alkalinity of the sample and the value ranges from 0 to 14 with pH value of 7 indicating neutrality. The pH values of less 
than 7.00 indicates acidity while values greater than 7.00 indicated alkalinity. The pH value of water influences some 
properties and attributes of the water such as solubility and availability of chemical constituents. High pH levels are 
undesirable since they may impart a bitter taste to the water and the high degree of mineralization associated with alkaline 
water will result in the encrustation of water pipes and water-using appliances [1]. Moreover, High pH levels also depress 
the effectiveness of disinfection by chlorination, thereby requiring the use of additional chlorine or longer contact times 
[33]. 
 
Electrical Conductivity (EC) 
Electrical conductivity (EC) of water is a measure of its capability to transmit electric current. This property is good 
measure of total salinity of the water sample and is a direct function of temperature. The result shows that the Electrical 
conductivity values of the samples ranges from 299.00 µS/cm to 407.00 µS/cm. This shows that the EC values for all the 
study area lie within the recommended limit of 1000 µS/cm by NSDWQ.  
 
Total Dissolved Solids (TDS) 
Total Dissolved Solid (TDS) is a parameter that measures the amount of dissolved solid substances in a water sample. They 
originate from dissolution or weathering of the rocks and soil, including dissolution of lime, gypsum and other slowly 
dissolved soil minerals [33]. In the current study, TDS of the samples from the study areas ranges from 98.00 mg/l to 
387.00 mg/l. These values are all within the prescribed limits of 500mg/l by NSDWQ.  
 
Nitrate (NOR3R) 
Some kinds of nitrifying bacteria are responsible for the formation of nitrates in the natural environment through a process 
known as nitrification. Thus, the concentration of nitrates is a function of the activity of nitrifying bacteria and the presence 
of dissolved oxygen on which the former depends on.  In nitrification process, ammonia or urea is first converted to nitrites 
and then to nitrates. In the current research, the value of nitrate for the entire sample examined ranges from 1.80 mg/l to 
8.50 mg/l which lies within recommended standard of 50.00 mg/l by NSDWQ. In general water samples contaminated by 
organic matter tend to show greater values of nitrate. 
 
Hardness calcium 
Hardness calcium measures the quantity of calcium ions existing in a given water sample and its values in natural water is 
dependent on the type of rocks through which the water flows. In the present research, the values ranges from 19.00 mg/l to 
30.6 mg/l for all the water sample analyzed. This range is within the recommended limit of 75.00 mg/l by NSDWQ. Small 
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concentration of calcium is desirable in reducing the corrosion in water pipes [32]. 
 
Fluoride  
Fluoride is a mineral occurring naturally in water in varying degree. From the result of the present research, Sintali water 
sample showed the highest fluoride concentration value of 4.00 mg/l followed by Karofi well field (1), karofi well field (2) 
and Magami highlift with values of 1.30mg/l, 1.00mg/l and 0.80mg/l respectively. The central district water sample showed 
the lowest fluoride concentration value of 0.3mg/l. These findings fall within the recommended standard of 1.500 mg/l by 
NSDWQ except the Sintali water sample. A moderate quantity of fluoride ions in drinking water enhances good dental 
health and about 1.0 mg/l is effective in preventing tooth decay, particularly in children [27,33]. However, excess quantity 
of fluoride causes discolored teeth, a condition known as dental fluorosis [33]. 
 
Chloride 
Chloride occurs naturally in groundwater, streams, and lakes, but the presence of relatively high chloride concentration in 
freshwater (about 250 mg/l or more) may indicate wastewater pollution [34]. In the present study, the chloride 
concentration ranges from 0.02 mg/l to 150 mg/l which lie within the recommended value of 250 mg/l by NSDWQ. High 
concentration of chloride is responsible for unpleasant salty taste in drinking water  
 
Analysis of variation (ANOVA) 
Table 8 shows the report of a single factor ANOVA performed on the physio-chemical parameters of the water sample from 
all the study areas. From the Table 8, the F value is 0.294243 and F critical value is 2.578739. Since the F value is less than 
F critical value, there exist no significant difference in the physio-chemical parameters of the samples from the entire study 
areas at significance level p < 0.05. Moreover, the P-value is 0.880181. Since the P-value is less than 0.05 (5%), this further 
confirms the null hypothesis that there exit no significant difference in the physio-chemical parameters of the samples from 
all the study areas. 
 
Water Quality Index (WQI) 
The WQI calculation for each of the study area was summarized in Table 8. From the Table 8, the Central district sample 
has the highest WQI value with index value of 48.55. Thiis is followed by the samples from Karofi well field (1), Karofi 
well field (2) and Magami highlift with index values of 47.68, 45.11 and 41.64 respectively. The lowest index value was 
recorded by Central district sample with index value of 36.70. These results were found to be similar to the those obtained 
for boreholes in Wukari, Taraba State [35]. Comparing the WQI value of each of the study area with Table 1 shows that the 
water samples examined can be rated as “good” in terms of water quality rating. Thus water supply from these studied 
sources are fit for human intake and other domestic uses.  
 
4.0 Conclusions  
In evaluation of water quality index, a number of water quality parameters are transformed into a single number that 
indicates the quality of the water sample. This study has assessed the water quality based on WQI for Taraba State Water 
Supply Agency with focus on Jalingo Metropolis, it is concluded that there exists no significant difference in the physio-
chemical parameters of the samples from all the study areas and all the water samples examined in this research are safe 
and potable for human consumption and other domestic uses. However, there is the need for chlorination, with the aim of 
introducing free chlorine in each of the district for the purpose of further disinfection along distribution to the populace to 
avoid contamination. 
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