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Abstract
Evaluation of physicochemical parameters and heavy metals concentration of wastewater used for irrigation 

at Tukuntawa Radio Station was carried out. Six samples were collected from different sampling points. Levels of 
various physicochemical parameters such as Temperature, pH, Electrical conductivity (EC), Total Dissolved Solids 
(TDS), turbidity, F-, and PO3- were determined using standard analytical methods. The concentration of, Fe, Cu, Cr 
and Mn were determined using standard methods. The parameters analyzed are within the maximum permissible 
limits (MPL) recommended by Nigerian Standard for Drinking Water Quality (NSDWQ) and world Health Organization 
(WHO) with exception of turbidity level at all the sampling station, EC concentration at A, D, and F sampling point as 
well as TDS concentrations at D sampling point. The results also showed that, the concentration of Cr, Cu, Fe, and Mn 
in some sampling sites were slightly above the maximum permissible limit (MPL) recommended by NSDWQ and WHO.
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Introduction
Water is an essential component of the environment that 

sustains life on the earth, and this makes all organisms depend 
on water for their survival [1,2]. Despite the importance of water, 
there are many factors that changes the quality of water because 
of urbanization, industrialization, population growth, geological 
factors among others. According to [3], rapid progress made in 
industrialization without adequate environmental safety measures 
lead to pollution of water, which, in turn, results in lack of good 
quality water both for irrigation and drinking purpose. Akpan-Idiok 
et al. [4] reported that, the assessment and continuous monitoring 
of water quality sourced from rivers and other bodies can be used 
to define existing conditions, detect, trend and/or establish sources 
of water pollution. Concentration and composition of dissolved  

 
constituents in water determine its suitability for irrigation use. 
Suitability of water for irrigation purposes depended on the 
effect of some mineral constituents in the water on both the soil 
and the plant [5]. Reference [6-8] observed that important factors 
that influence the irrigation water quality are salt and sodium 
concentrations as represented by EC, Sodium Adsorption Ratio and 
Residual Sodium Carbonate. Abdullahi et al. [9] showed that, the 
primary source of heavy metals in irrigation and drainage canals is 
because of discharge of domestic waste waters which contain high 
concentrations of metals such as copper, iron, lead, and zinc. These 
heavy metals are derived from household products such as cleaning 
materials, toothpaste, cosmetics and human faeces. Uzairu et al. 
[10] and Asonye et at. [11] reported that, pollution of water with 
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heavy metals is of grave consequence as it affects both terrestrial 
and aquatic lives. It may cause disease due to the presence of some 
hazardous substance which may distort the water quality, add 
odours, and significantly hinder economic activities. Therefore, 
there is needed to analyses the status of the water source use for 
irrigation within our localities. The objective of this research is 
to evaluate the physicochemical parameters and heavy metals of 
wastewater used for irrigation from Tukuntawa radio station in 
Kano metropolitan area.

Materials and Methods
In the preparation of reagents chemicals of analytical Analar 

grade were used with deionized water. All glass wares were cleaned 
and rinsed with detergents and immersed in 25% nitric acid and 
finally rinsed with de ionized water [12].

Sample collection

Samples of water were collected from six different locations at 
Tukuntawa Radio station in a clean container. The water samples 
were transported to Tamburawa water quality control laboratory 
less than 2 hours of collection and analysed within 24 hours. The 
sampling was carried out between the hour 9:30 am and 12:00am.

Determination of physicochemical parameters

The parameters analyzed were pH, temperature, EC, TDS, 
Turbidity, Fluoride, phosphate and heavy metals concentration. 
Standard analytical methods were adopted for determining the 
above-mentioned parameters [13,14].

Results
The result of various parameters analysed at all the six sampling 

sites were presented in Table 1 below. The results obtained were 
compared with the WHO and NSDWQ.

Table 1: Results of the parameters analyzed.

S/N Parameters Range Mean WHO

1 Ph 7.00-7.90 7.52 6.5-8.5

2 Temperature 30.90-31.40 31.2  

3 TDS (mg/L) 441-1479 728.33

4 EC (μs/cm) 883-2960 1455.5

5 Turbidity 
(NTU) 12-165 101.17

6 Phosphate 
(mg/L) 0.31-0.76 0.51

8 Fluoride 
(mg/L) 0.00-0.41 0.1

9 Mn (mg/L) 0.22-0.47 0.35

10 Cr (mg/L) 0.01-0.07 0.04

11 Cu (mg/L) 0.18-1.30 0.62

12 Fe (mg/L) 0.12-0.43 0.3

Discussion
The results obtained revealed that about 50% of the samples 

had conductivity level above maximum contaminant level of 
1200 μscm-1 [15-17] as shown in Table above. However, the high 
conductivity level at the sites mentioned could be linked to sewage 
materials, leaching of inorganic contaminants as observed by [12]. 
The total concentration of soluble salts in irrigation water can 
be expressed in terms of electrical conductivity for purposes of 
diagnosis and classification. In general, water having conductivity 
below 750 μmhos/cm is satisfactory for irrigation. Water having a 
range of 750 to 2250 μmhos/cm is widely used, and satisfactory 
crop growth is obtained under good management and favorable 
drainage system [5]. TDS denotes various types of minerals present 
in the water in dissolved forms [18]. The total dissolved solid was 
analyzed and it can be observed that water from all the sampling 
sites had total dissolved solid levels below WHO maximum 
contaminant levels of 1000 mg/l [19] with exception of sampling 
site D which was found to be 1467 mg/l. The higher total dissolved 
solid reduce water clarity, which could contribute to the decrease 
in photosynthetic activities and might lead to an increase in water 
temperature. pH has direct and indirect effects on photosynthetic 
events and growth of water plant [20,21]. pH levels in the water 
samples analysed are presented in table above. The results obtained 
from all the sampling sites had pH level within the recommended 
value of 6.5-8.5 [12,15,17,19]. Madhuri [22] reported pH value 
slightly above current value.

According to [23], Turbidity is the suspension of particles 
in water interfering with the passage of light and is caused by a 
wide variety of suspended matter that range in size from colloidal 
to coarse dispersion depending on the degree of turbulence and 
may include inorganic and organic substances. The turbidity level 
in all the sample sites determined, showed that they are above 
the recommended levels of 5 NTU [15,19] as presented in Table 
1 above. Higher turbidity in water could be due to Suspended 
materials, bacteria, plankton and dissolved organic and inorganic 
substance and higher turbidity is associated with Surface water 
sources as opined by [12]. The occurrence of Phosphate in water 
bodies is as result of domestic waste, detergent and agricultural 
runoff containing fertilizer [24]. The significance of phosphorus 
is principally regarding the phenomenon of over-enrichment of 
lakes and, to a lesser extent, rivers. Phosphorus gaining access to 
underground water bodies is perhaps unlikely [24]. The phosphate 
levels range between 0.31-0.76 mg/l with sample from site B being 
the least and site D the highest. Fluoride occurs naturally in quite 
rare instances; it arises almost exclusively from fluoridation of 
public water supplies and from industrial discharges [25]. Health 
studies have shown that the addition of fluoride to water supplies 
in levels above 0.6 mg/dm3. The fluoride levels for the water 
samples under investigation are within safe limits. The heavy 
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metals analysed were Cr, Cu, Fe and Mn. From the results all the 
samples were within the safe limit recommended by [26] with 
exception of Cu, Fe at sampling site D. The concentration of Mn 
at all the sampling sites were found to be higher than the MPL of 
0.05 mg/l as recommended by [15]. This may be because of human 
activities as well as industrial activities within the study area.

Conclusion
Physicochemical and heavy metals assessment of different 

samples from domestic and industrial effluents used for irrigation 
around Tukuntawa Radio station in Kano municipal local 
government area were carried out. Most of the physical parameters 
are within the NSDWQ and WHO safe limit. The levels of turbidity 
and TDS at all the sampling sites were higher than the recommended 
limits. Also, the level of EC at sampling sites A, D, and F were found 
to be higher. The concentration of heavy metals was also found to 
be within the recommended levels set by NSDWQ with exception of 
Cu and Fe at sampling point D, and Mn at all the sampling stations. 
The results of the analysis indicated that EC and TDS are related to 
one another.

Recommendations
The results of this analysis indicated that, parameters like TDS, 

turbidity, EC, Fe, Mn, and Cu in some sample analyzed showed 
higher concentration above the WHO and NSDWQ contaminant 
level especially the samples from tannery industry which is 
believed to be contaminated, the following steps may lower 
the concentration: Proper disposal of waste should be practice 
within the study area and beyond. Agencies own by Government 
and non-governmental should provide a means of educating the 
communities and industries on proper disposal waste. Further, 
analysis should be carried out to assess microbial, radionuclide, 
other organic and inorganic contaminants. Important Techniques 
like phytoremediation and bioremediation can be used to regulate 
the levels of the heavy metals in the wastewater from the study 
area. Regular monitoring of the water from the study area should 
be perform time-time.
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