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ABSTRACT

In this study, water samples were collected from bore wells in (A1, A2 and B) wards in Zing metropolis, which were
conveyed to Taraba State Water and Sewerage Corporation, Environmental Laboratory, Jalingo, Headquarters
Nigeria, for analysis. It was found that only Temperature (A1=34, A2=35 and B=34) were outside the acceptable
limit of WHO/NSDWQ. The results of the water parameters were inputted into Microsoft excel, 2016 to determine
the water quality index of each of the three locations. The results of the water quality index show that all the sources
of the water are rated good. Base line approach method was employed to compare the water parameters for sources
of bore well water Al in terms of percentage differences and it was found that fluoride has the greatest level of
influence on the water quality index by 157.46%, while the influence of TDS is 0.
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1. INTRODUCTION

Water indeed is an essential component of life [1] The need for water in the day to day activities of man include
for cooking, washing, drinking and for industrial activities [2]. For the chemist therefore the quality of water is
very important to ensure that it is potable for drinking [3]. Two major sources of water whose quality are assessed
by chemists are the surface (streams, rivers, ponds, lakes) and ground waters (wells, boreholes). The reason is that
surface waters are prone to contamination because it was reported that surface waters are generally poor in quality
[4]. Ground waters on the other hand are more reliable for domestic and agricultural irrigation needs ([4]. [5] and
[6]). In fact a study revealed that well waters are the main source of water in Akure, Ondo state [7], an indication
of how people generally desire this kind of water source for use in their daily activities especially as surface water
is not accessible to some communities. Due to runoff into groundwater, they also tend to experience some level of
contamination owing to leaching from waste dumps and industries [8]. Owing to lack of potable water in most
rural areas in Nigeria, the people tend to depend on streams and river water for domestic use and other activities
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[9], The contamination of these water sources comes from different sources in the environment. They include
effluents from industries, abattoir activities and pesticides and from animal faecal discharges into surface and
ground waters due to washing by rain falls [10].

[11] stated that the use of water quality index (WQI) in determining the quality of both surface and ground
water- bodies have increased tremendously since the initial WQI developed by [12], and improved version by
[13]. They also stressed that WQI has the ability to provide a number, simple enough for the public to understand,
that states the overall water quality at a certain location and time using the measured values of selected water
quality parameters. In most cases, it is used to determine the potability of surface water. Various methods have
been employed to determine the water quality index but the one adopted by ([11, 14, 15]); which is the weighted
arithmetic mean method of evaluation of water quality index is used in this study

The present study reviewed some of the important water parameters of the three most patronised wells within the
three Wards in Zing metropolis. The choice of the water parameters is based on the information presented by [16],
that the most important Water Quality Parameters were Temperature, Turbidity, PH and Electrical
Conductivity/Salinity. Salinity occurs in groundwater when formation materials dissolved in water hence it is being
replaced by Total Dissolved Solids (TDS) in this research. Fluoride was also included based on the research
conducted by ([17, 18]) that there exist Fluoride in some groundwater wells in most wards in Zing Local
Government Area (LGA), Nigeria, above acceptable limit by World Health Organisation (WHO)/Nigeria Standard
of Drinking Water Quality (NSDWQ). [17,18] only conducted their studies on Physico-Chemical water parameters
of some wells within some wards in Zing LGA, Nigeria; this research will focus on the determination of WQI of
most patronized wells within the three wards of Zing metropolis.

2. MATERIALS AND METHODS
Area Study

Zing lies between longitude 10° and 11° E and latitude 9° and 10° N of the equator with land area of 1,030km? and
estimated population of about 127,363 ([19]. The area falls within the transitional belt of savanna in North eastern
Nigeria. It has a temperature range of 25° C to 33° C in both rainy and dry seasons with good climatic conditions for
agricultural activities. The study area is endowed with a lot of natural resources such as mountains, natural
grasslands, rocks, peasant and commercial farmers, shallow streams and good weather conditions for habitation. The
study area (see Figure 1) covered three wards in Zing metropolis which are Zing Al, Zing A2, and Zing B.
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Table 1: Bore wells location

S/N  WARDS LOCATION LABEL
1 Zing (A1) Jidonko Al
2 Zing (A2) Angwan Kuka A2
3 Zing (B) = Sabon-Layi B

Figure 1: Map of the study area

Physico-Chemical Analysis of Water Sample

well water samples were collected from the most patronized wells in wards of Zing metropolis, as presented in Table
1. The water samples were collected with plastic containers which were initially subjected to pre-treatment by
washing with dilute HCL (0.05ml), 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. The laboratory analysis of the different physical and
chemical parameters of the water sample were done at the Taraba State Water Suppy and Sewarage Corporation
(TAWASCO), Environmental Laboratory, Jalingo, Headquarters and according to the methods prescribed in [20,
21]. The physico-chemical parameters examined include: Temperature (Temp, °C), Turbidity (Turb, NTU), pH, Total
Dissolved Solids (TDS, mg/l) and Fluoride (Fluo, mg/l).

Calculation of Water Quality Index

This study made use of five (5) physico-chemical properties of water in the calculation of the WQIThe evaluation
of the WQI was made on the basis of the standards of drinking water quality specified by the WHO/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 [20, 21].

The WQI is given in Equation (Eqn) (1) WQI = EEQ‘% __________________ ), The quality rating scale (Q,) for each
parameter will be calculated via Eqn. (2); Qi _ [:ii::g]xwo
Where, v; = estimated concentration of the n' parameter in the analyzed water sample; v, = Ideal value of analyzed
water parameter in pure water sample which is usually zero except PH = 7.0 S; = recommended standard value of

n™ parameter which for this study will be WHO/NSDWQ the unit weight (W;) for each water quality parameter is

evaluated using Equation (3); w; = 55 (3); Where, k = proportionality constant and can be

evaluated by equation (4): k = 2—15 --------- (@) The water

S

quality index rating describes thelrange with which each of the calculated water quality index falls into. [22] defined
the rating as Excellent, Good, poor, very poor and unsuitable/ unfit for drinking, as shown in Table 2. Calculated
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WQI of 100 and above indicates that the water is unfit for drinking while low calculated index indicates excellent
water fit for drinking.

Table 2: Rating of WQI Table 3: Water Parameters data

wal 0-25  26-50 51-75 75-100 >100
RATING excellent good poor verypoor Unfit

GRADE A B C D E
TDS
LOCATION | TEMP (°C) | TURB (NTU)|  pH (mall) FLUO(mg/1)
Al 34 2.36 6.6 340 0.62
A2 35 0.13 6.39 167 0.77
B 34 3.08 6.01 406 0.6

3. RESULTS AND DISCUSSION

Physico-Chemical Parameters Data

Results gotten from analysis of the water parameters are presented in Table 3. Results of temperature in all the three
locations (A1, A2 and B) are higher than the permissible level for drinking water which is an indication of decrease
in oxygen solubility in water; also the results have agreed with those of [20] in all the wards. The values of Turbidity
in Table 3 shows that they lies within the acceptable level of drinking water however, values.of turbidity in A2 is
significantly low which could be attributed to better natural filtrations processes of the water, while passing through
the various strata of the soil at that location in order to recharge the ground water. pH values in Table 3, in all the
locations are also within the admissible level, however they are slightly acidic which may not be healthy, especially,
for individuals who are below five years. TDS in Table 3 shows that the values in all the location are within the
acceptable level; however, the values in all the three locations (A1, A2 and B) are high which could be as a result of
the dissolved of the formation into the water. The Fluoride values of the three locations (A1, A2 and B) presented in
the Table 3 are within the allowable levels of drinking water, however, they do not agree with those of [20] which
are higher but still within the acceptable limit.

Water Quality Index Data

Data of water parameters gotten, through the variables in Equation (1 to 4), were inputed into microsoft excel 2016
to determined the water quality index of the three locations, as presented in Table 4. The results show that the water
quality index of all the three locations are in the range of 38.30 to 42.08, which indicate that the water in all the three
locations are of good quality. Using the base line of 7 as a number and added to each of the water parameters one at
a time, it was found that increase on the values of any of the water parameters within the permissible limit will cause
a pacentage differences as presented in Table 5.

Table 4: Determined WQI Table 5: Percentage diff. of WQI after adding
7 to each parameter
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LOCATION WQ!  TEMP(oCTURB(NTU) PH  TDS{mg/L) FLUO (mg/L)
Al 4084 M 236 66 340 0.62
A B33l 0B 63 167 0.77
B 4208 34 308 601 406 0.6

PARAMETERS WQI  BASELINEWQI  DIFF  AVE K %DIFF
TEMP 40.94 42.03 109 41485 100 262
TURB 40.94 68.22 2128 5458 100 4998

PH 40.94 50.38 944 4566 100 2067
10§ 40.94 40.94 0 4094 100 0
FLUO 40.94 34407 30313 192505 100 15746

4. CONCLUSION

Laboratory experiments were conducted on water parameters of wells to determine their qualities. Result gotten
were entered into Microsoft excel 2016 to calculate water quality index of the water parameters for each of the three
locations, respectively. Base on the finding the following can be deduced:

e All the water parameters in all the three locations are within the permissible limit of WHO/NSDWQ except
Temperature.

e  Water quality index in all the three locations are of good quality and fit for all purposes.

e When 7 was used as a standard and added to each of the water parameters one at time, it was found that the
percentage differences for water quality index at the location Al for fluoride was 157.46%; which indicate
that fluoride above the acceptable level is detrimental to human health as it is being noticed in the stained
teeth of some inhabitants.
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