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ABSTRACT 7 
 8 
The quality of drinking water depends largely on the treatment process and the distribution network. Water samples 

were collected from different locations in the reservoir, treatment plant and potable water from the tap and analyzed 

for physical and chemical parameters; pH, temperature, TDS, conductivity, turbidity, total hardness, suspended 

solids, total solids, color, DO, BOD, Cl
-
 NO2

-
, NO3

-
, COD and PO4

3-
 in three seasons of the year November - 

February (cold season); March - June (dry season) and July - September (rainy season).  The results obtained 

showed no significant variations p<0.05 between the three sampling locations but with significant seasonal 

variations. The values obtained for most of the parameters were above the threshold limit set by WHO. There is no 

effectiveness in the treatment process in the removal of contaminants from the treated water. Water quality index 

(WQI) was calculated for the three sampling sites; reservoir, treated and potable water with a result of 147.16, 97.17 

and 102.20 respectively which indicates very poor water quality. This gives serious concern over the possible 

adverse effect on human health. Excessive use of phosphate and nitrate based fertilizers and other anthropogenic 

activities around the reservoirs should be discouraged. 

. 
 9 
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1. Introduction 12 
Kano is the commercial nerve center of Northern Nigeria. Majority of the industries in the city are textiles, 13 
tanneries, chemicals and allied and iron and steel [1]. Wastes from these industries are discharged into 14 
the two main river basins in the city River Jakara to the North and River Kano to the South for the main 15 
industrial areas of Bompai, Sharada and Challawa [2]. These rivers discharge their content into reservoirs 16 
(Dams) that are used for the supply of drinking water [3]. Kafin-chiri is an agricultural town with little 17 
industrial activities observed around the reservoir and the tributary rivers. Domestic waste and agricultural 18 
activities are abound in the area with a lot of grazing animals. These anthropogenic activities coupled with 19 
geological origin of the reservoir may serve as a source of pollution to the reservoir.    20 
Water treatment process was developed to produce safe and clean drinking water to avert contamination 21 
that emanates from contaminated water. The quality of water is as important as the quantity available, 22 
hence the need to study the physical and chemical parameters to determine whether the water is suitable 23 
for domestic, industrial, agricultural and limnological purposes. Recent reports point to the increasing 24 
dangers of environmental pollution [4] which calls for the need for public awareness on ways of 25 
minimizing or averting the perpetual problems of pollution in the Kano environment. Physical pollution can 26 
be determined by the parameters such as color, turbidity, light permeability, water temperature and 27 
electrical conductivity (EC); whereas, chemical pollution is determined by values which are derived from 28 
pH, dissolved oxygen (DO), biological oxygen value (BOD), chemical oxygen demand (COD) and total 29 
hardness [5]. Human activities may have direct consequences on the level of these parameters and can 30 
have adverse effect on quality of the water. Water for human consumption must be free from 31 
contaminants such as chemical substances, organic waste and other anthropogenic inputs. Similarly, 32 
potable drinking water should have aesthetically acceptable quality parameters and should not possess 33 
unpleasant or objectionable taste, odor or color [6]. This work is aimed at assessing the quality status of 34 
raw water, treated and pipe bone water in Kafin chiri reservoir, Kano state and to assess its fitness for 35 
drinking water supply. 36 
 37 
2. MATERIALS AND METHOD 38 
STUDY AREA 39 
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Kafin-Chiri is a city, town, village or other agglomeration of buildings where people live and work. Its 40 
center lies at a latitude of 11.6017100 and longitude of 8.8607300 and it has an elevation of 478 meters 41 
above sea level [14]. It receives water from rivers Duddu42 
town) and Marmara (at Dakatsalle town) [7].43 

 44 
Figure I: Map of Kafin-chiri reservoir45 
 46 
2.1 COLLECTION OF SAMPLES47 
Surface water was collected from the reservoir within a depth of 20 cm 48 
Approximately 1000 cm3 of water was collected into each container. Analar grade reagents were used throughout. Water 49 
samples were also collected from the treatment plant and consumer end at varying dist50 
the treatment plant. 51 
 52 
2.1.1 METHODOLOGY 53 
Physical parameters temperature, total dissolved solids, conductivity, turbidity and suspended solids; 54 
chemical parameters. pH, total hardness, DO, BOD, Cl55 
standard methods and procedures [9], Some of the parameters were determined 56 
calibrated hand held equipment. pH was measured using Jenway pH meter model 3505. DO was 57 
determined using water proof Jenway DO58 
measured using HI ECi model No. 961. Turbidity was determined using Wagtech turbidity meter Wag WT 59 
3020 model. The other parameters were brought to the laboratory for immediate analysis [10]. Chlor60 
was measured in the laboratory by silver nitrate titration method. Suspended solid was measured 61 
gravimetrically after filtration. BOD was measured using HACH BODTrak meter model No. 205 by 62 
measuring initial and final DO after incubation in the dark for63 
sulphanilamide spectrophotometric method and Nitrate was determined by cadmium reduction method 64 
using HACH colorimeter model No. 890. COD was determined by dichromate oxidation method. 65 
Phosphate was measured using ascorbic acid molybdate spectrophotometric method. 66 
Water Quality Index  67 
In this study, water quality index (WQI) was calculated using WHO and NIS standards for drinking water 68 
quality. The weighted arithmetic index was adapted [11]. The overall water qualit69 
by aggregating the quality rating with the unit weight linearly using the equation below;70 

WQI �  
� ��	 
	�


	
       71 

Where; the sub index or quality rating (qn) was calculated using the following expression;72 
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above sea level [14]. It receives water from rivers Dudduru (at Garin Ali town), Zabaro (at Mai manda 
town) and Marmara (at Dakatsalle town) [7]. 
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measured using HI ECi model No. 961. Turbidity was determined using Wagtech turbidity meter Wag WT 
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was measured in the laboratory by silver nitrate titration method. Suspended solid was measured 
gravimetrically after filtration. BOD was measured using HACH BODTrak meter model No. 205 by 
measuring initial and final DO after incubation in the dark for five days. Nitrite was determined using 
sulphanilamide spectrophotometric method and Nitrate was determined by cadmium reduction method 
using HACH colorimeter model No. 890. COD was determined by dichromate oxidation method. 
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 qn �  
��� ��	� ���

��	 –���
   73 

for n parameter, the quality rating or sub index qn corresponds to nth parameter value or limit. Vn = 74 
experimental or observed value of the nth parameter at a given sampling station. Vi = ideal value of nth 75 
parameter. Sn = standard permissible value of the nth parameter. Wn = unit weight for nth parameters 76 
calculated by a value inversely proportional to the recommended standard value of the corresponding 77 
parameter. 78 

Wn �  
�

�	
       K �  proportionality constant.   79 

 80 
3. RESULTS AND DISCUSSION 81 
Kafin chiri reservoir recorded mean DO values in the range of 1.52 to 4.20 mg/L (Fig. 2-4). The minimum 82 
DO values were obtained in the reservoir in dry season and the maximum DO levels were obtained in 83 
potable water in rainy season. The effect of season is noticed in Kafin-chiri reservoir. The low DO values 84 
may be as a result of high temperature, decomposition of algae and organic matter [12]. Similar values 85 
were reported by [13] 1.04 to 6.68 mg/L when assessing qualities of surface water from selected major 86 
rivers in south western Nigeria. The mean DO results showed significant difference p<0.05 between the 87 
three sampling seasons. The result obtained for DO is fairly consistent in the three sampling sites; 88 
reservoir, treated and potable water. The DO is a measure of the degree of pollution by organic matter, 89 
the destruction of organic substances as well as the self-purification capacity of the water body [14]. 90 

 91 

Figure 2: Seasonal variations of physical and chemical parameters of Kafin-chiri reservoir water 92 

Kafin-chiri recorded mean BOD values in the range of 1.92 to 3.39 mg/L. The low BOD values in the 93 
treated and potable water may be as a result of the reduction of organic matter in the treatment process. 94 
BOD level in the range of 3 to 5 mg/L indicates moderately clean water. Chloride is one of the major 95 
anions to be found in water and sewage. The mean values of chloride obtained in all the sampling 96 
locations ranged from 17.40 to 50.46 mg/L. The result showed significant seasonal variations p<0.05 (Fig. 97 
2-4). The chloride values were fairly consistent in most of the locations. The mean values of nitrite and 98 
nitrate ranged from 0.00 to 0.074 mg/L and 8.81 to 32.68 mg/L respectively. Excessively high level of 99 
nitrate was recorded. This is evident to the high agricultural activities observed around the reservoir 100 
especially its major tributary, River Dudduru. There is no remarkable seasonal pattern observed 101 
throughout the seasonal periods (Fig. 2-4).   102 
The high nitrite and nitrate values observed may be as a result of human induced changes in the 103 
watershed. This means that pollution by nitrate containing substances are very likely from non-point 104 
sources like agricultural fields or deposition of raw sewage into the water source and because nitrate is 105 
very soluble, it flows very easily into the water body. Nitrite occurs in water as an intermediate byproduct 106 
in the biological breakdown of organic nitrogen. The presence of large quantities of nitrites is indicative of 107 
waste water pollution. Similar values of nitrite were obtained 0.001 to 0.007 mg/L by reference [15] in the 108 
determination of physical and chemical parameters of River Shkumbi (Pena). COD is a measure of the 109 
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total quantity of oxygen required to oxidize all organic materials into carbon dioxide and water [16]. Both 110 
BOD and COD measure the amount of oxygen consumed during the microbial or chemical breakdown of 111 
oxygen-depleting substances in water, such as sewage and farm slurry. The values obtained for COD in 112 
this study ranged from 28.20 to 164.60 mg/L. The COD levels exceeded the limit of 10 to 20 mg/L in most 113 
of the locations which is an indication of organic pollution. COD values obtained during cold season 114 
indicate presence of inorganic chemicals that are oxygen demanding in nature [14] and the presence of 115 
biologically resistant organic substances [17]. Higher values of COD were obtained by Etim and Adie 116 
(2012), with a range of 72.80 to 292.00 mg/L when assessing the qualities of surface water, sediments 117 
and aquatic fish from selected major rivers in south-western Nigeria. 118 

The concentration of phosphate in Kafin-chiri ranged from 1.12 to 4.04 mg/L. The result obtained for 119 
phosphate is markedly high in all the sampling sites; reservoir, treated and potable water with no 120 
significant seasonal differences. Excessive agricultural activities were observed along the major 121 
tributaries. The agricultural practice may involve the use of phosphate based fertilizer which was washed 122 
by run-off from the watershed. Similar phosphate values 0.85 to 4.02 mg/L were obtained by reference 123 
[12] in the study of limnological features of Ikere Gorge reservoir, Iseyin south western Nigeria. The 124 
maximum permissible limit for phosphate was 10 mg/L. phosphates and nitrates are usually harmless, but 125 
can fertilize the algae which overgrow in reservoirs and lead to eutrophication which can kill life in 126 
reservoirs and rivers. In some cases, a particular alga can also poison the drinking water used by humans 127 
and livestock [18].  128 

pH values were obtained in the range of 7.00 to 8.88 mg/L. Higher pH values were obtained in rainy 129 
season with significant variations for ANOVA p<0.05. This might be due to the deposition of some organic 130 
matters into the water from run-off in rainy season. There is however no marginal difference in pH values 131 
between the sampling sites; reservoir, treated and potable water. Low pH values recorded in dry and cold 132 
seasons may be as a result of influx of municipal waste from the tributaries into the reservoirs [19] which 133 
stretch the buffering capacity of the reservoirs.  134 

 135 

Figure 3: Seasonal variations of physical and chemical parameters of Kafin-chiri treated water. 136 

This is because; decomposing organic waste reduces the pH of aquatic systems. Reference [20], 137 
obtained lower pH values in the range of 5.40 to 6.70 in ground water quality assessment of Jada area, 138 
north eastern Nigeria. Reference [12] also recorded highest pH values in rainy season (July) and least pH 139 
values in cold season (December) 7.50 and 7.16 respectively in the study of limnological features of Ikere 140 
gorge reservoir in south western Nigeria. The mean temperature recorded in this study ranged from 27.76 141 
to 34.26 ºC. Dry season temperature was significantly higher p<0.05 than cold and rainy seasons. No 142 
significant variations were seen among the sampling sites reservoir, treated and potable water. The 143 
natural climate of the study area features savanna vegetation and a hot, semi-arid climate, which explain 144 
the excessive temperature recorded in this study. Temperature has a negative effect on dissolved 145 
oxygen. Increase in water temperature more than necessary lead to decrease in dissolved oxygen level in 146 
water [10]. High temperature enhances the growth of microorganisms and may increase taste, odor, color 147 
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and corrosion problems. It can also trigger algal bloom in the presence of elevated concentrations of 148 
nutrients such as phosphates and nitrates [6] and this is potentially hazardous to human health due to the 149 
production of cyanotoxins.  150 

Concentrations obtained for TDS in this study ranged from 41.80 to 60.40 mg/L. Higher concentrations 151 
were obtained in dry season with significant variations p<0.05. TDS values were found to be within the 152 
maximum permissible limit of 500 mg/L. Concentrations of TDS from natural sources have been found to 153 
vary from less than 30 mg/L to as much as 6,000 mg/L depending on the solubility of minerals in different 154 
geological regions. TDS in water originates from natural sources, sewage, urban run-off and industrial 155 
waste water. Conductivity is the measure of the ability of water to pass an electric current. Conductivity is 156 
not specific. It is a measure of the total concentration of ions in solution. In this study, mean conductivity 157 
values in the range of 80.00 to 111.20 µScm-1 were obtained. Higher conductivity values were obtained in 158 
dry season which may be as a result of decrease in total volume of the water and high temperature. 159 
Higher conductivity was obtained by reference [20] with a range of 25 to 425 µScm-1 and a mean of 160 
141.30 µScm-1. 161 

Total solids refer to matter suspended or dissolved in water or waste-water and is related to both specific 162 
conductance and turbidity [9]. The mean SS and TS values obtained in this study ranged from 0.76 to 163 
164.60 mg/L and 48.31 to 211.80 mg/L. Higher mean values of SS and TS were obtained in Kafin-chiri in 164 
rainy season. Reservoir recorded the highest mean SS and TS values with significant variations p<0.05. 165 
Reference [12] recorded mean SS values of 34.66±23.03 mg/L. All the samples in this study recorded 166 
mean turbidity values in the range of 50.66 to 136.48. Higher levels were obtained in rainy season with 167 
significant variations p<0.05. Turbidity concentrations showed no marginal difference (p<0.05) between 168 
reservoir, treated and potable water indicating poor treatment efficiency. Reference [21] working on 169 
impacts of industrial effluents on quality of Asa River Ilorin, Nigeria obtained turbidity level ranging from 170 
4.6 to 189.0 FAU and attributed the high turbidity to the presence of suspended matter in the water 171 
sample due to human activities around the watershed.  172 

The results obtained for color in this work have a mean range value of 6.16 to 540.00 hazen. Kafin-chiri 173 
recorded high color values in all the sampling sites reservoir, treated and potable water. This is an 174 
indication of poor treatment efficiency. The absence of effective treatment tools observed in this site may 175 
have contributed. Generally, color in drinking water may be due to the presence of colored organic 176 
substances, the presence of metals such as iron, manganese and copper; or the presence of highly 177 
colored industrial waste; common of which are pulp and paper and textiles wastes.  178 

 179 

Figure 4: Seasonal variations of physical and chemical parameters of Kafin-chiri potable water. 180 
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The mean values obtained for total hardness ranged from 29.18 to 45.92 mg/L which is lower than the 181 
threshold limit set for water hardness (130 mg/L) with significant difference p<0.05. Kafin-chiri reservoir 182 
water is therefore categorized as soft. Reference [13] recorded higher values (>200 mg/L) in the 183 
assessment of qualities of surface water from selected major rivers in south western Nigeria. 184 

The use of WQI, which combines a large quantity of chemical information of a water sample into a single 185 
value, facilitates spatial and temporal water quality evaluation of the area threatened by the industrial and 186 
domestic wastewaters. The results obtained for the various physico- chemical parameters in this study 187 
were used for the WQI calculations. Water quality index calculation is presented in Table 1-4. The water 188 
quality index obtained for Kafin-chiri is presented as; 144.16, 97.17 and 101.20 for reservoir treated and 189 
potable water respectively. The values obtained showed that the reservoir and the potable water are not 190 
safe for human consumption while the treated water have very poor water quality (Table 4). The result 191 
indicates excessive pollution of the sampling area and the absence of treatment process at the treatment 192 
plant. 193 

Table 1: Calculation of the water quality index of Kafin-chiri reservoir. 194 

Parameters Observed 
Values Vn 

Standard Values Sn Unit Weight Wn Quality 
Rating Qn 

Wnxqn 

pH 7.0020 6.5 - 8.5 0.1176 0.13 0.0153 

Temp. 29.8800 25 0.04 119.52 4.7808 

TDS 45.8000 500 0.002 9.16 0.0183 

Cond. 92.2000 1000 0.001 9.22 0.0092 

Turb. 89.4000 5 0.2 1788 375.6 

BOD 3.2400 5 0.2 64.8 12.96 

Color 540.0000 15 0.0667 3600 240.12 

TH 40.0000 130 0.00769 30.77 0.2366 

DO 2.8800 5 0.2 57.6 11.52 

Cl 49.1400 250 0.004 19.66 0.0786 

NO2
-
 .0740 0.2 5 37 185 

NO3
-
 32.6800 50 0.02 65.36 1.3072 

COD 124.8000 20 0.05 624 31.2 

PO4
3-

 3.4200 10 0.1 34.2 3.42 

   ∑Wn =  
6.00899 

∑qn = 
6459.42 

∑ 
(Wnqn)=866.
27 

WQI = ∑ (Wnqn)/ ∑Wn = 144.16 195 

Table 2: Calculation of the water quality index of Kafin-chiri treated water. 196 
Parameters Observed 

Values Vn 
Standard 
Values Sn 

Unit Weight 
Wn 

Quality Rating 
Qn 

Wnxqn 

Ph 7.0580 6.5 - 8.5 0.1176 3.8667 0.4548 

Temp. 28.38000 25 0.04 93.52 3.7408 

TDS 44.40000 500 0.002 8.88 0.017 

Cond. 83.80000 1000 0.001 8.38 0.0084 

Turb. 66.60000 5 0.2 1332 266.4 

BOD 2.32000 5 0.2 46.4 9.28 
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Color 504.00000 15 0.0667 3360 224.112 

TH 41.60000 130 0.00769 32 0.2461 

DO 2.36000 5 0.2 141.67 28.334 

Cl 50.46000 250 0.004 20.184 0.0807 

NO2
-
 .00240 0.2 5 1.2 6 

NO3
-
 21.26000 50 0.02 42.52 0.8504 

COD 164.60000 20 0.05 823 41.15 

PO4
3-

 3.22000 10 0.1 32.2 3.22 

   ∑Wn =  
6.00899 

∑qn = 5945.82 ∑ (Wnqn)=583.89 

WQI = ∑ (Wnqn)/ ∑Wn = 97.17 197 

Table 3: Calculation of the water quality index of Kafin-chiri potable water. 198 

Parameters Observed 
Values 

Standard 
Values Sn 

Unit Weight 
Wn 

Quality Rating 
Qn 

Wnxqn 

pH 7.4660 6.5 - 8.5 0.1176 31.07 3.6538 

Temp. 27.76000 25 0.04 111.04 4.4416 

TDS 41.80000 500 0.002 8.36 0.0167 

Cond. 84.80000 1000 0.001 8.48 0.00848 

Turb. 65.60000 5 0.2 1312 262.4 

BOD 2.18 5 0.2 43.6 8.72 

Color 518.00000 15 0.0667 3453.33 230.3371 

TH 35.20000 130 0.00769 27.08 0.2082 

DO 2.76000 5 0.2 123.33 24.666 

Cl 49.10000 250 0.004 19.64 0.0785 

NO2
-
 .01360 0.2 5 6.8 34 

NO3
-
 22.62000 50 0.02 45.24 0.9048 

COD 138.60000 20 0.05 693 34.65 

PO4
3-

 4.04000 10 0.1 40.4 4.04 

   ∑Wn = 
6.00899 

∑qn = 
5923.37 

∑(Wnqn)=608.13 

WQI = ∑ (Wnqn)/ ∑Wn = 101.2  199 

Table 4: Quality index and status of water quality (Yogendra and Puttaiah, 2008). 200 

Qu Quality Index Level ality Index Level Wat Water Quality Status er Quality Status 
0-25 Excellent water quality 
26-50 Good water quality 
51-75 Poor water quality 
76-100 Very poor water quality 
>100 Unsuitable for drinking 

 201 
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4. CONCLUSION 202 
 203 
The quality parameters analyzed in this work indicates that Kafin-chiri reservoir is heavily polluted. The 204 
pollutants largely come from agricultural activities, urban run-off and geological origin around the 205 
reservoir. The treatment process is poor and fails to remove the contaminants. There is therefore the 206 
need to upgrade the treatment plant to modern standard for supply of safe drinking water. The result of 207 
the WQI indicate excessive pollution of the study area and this can serve as a guide for policy makers in 208 
implementing water quality control measures. 209 

REFERENCES 210 
[1] Dan’azumi, S. and Bichi, M. H. (2010) Industrial Pollution and Implication on Source of Water Supply 211 
in Kano, Nigeria International Journal of Engineering & Technology: 10 (1):101-110 212 

[2] Bichi, M.H. and Anyata, B.U (1999): Industrial Waste Pollution in the Kano River Basin. Journal of 213 
Environmental Management and Health, 10(2): 112-116. 214 

[3] Young, A. and Fraser, S. (2008): Assessment of Regional Water Schemes in Kano State, SLGP 215 
Consultants Report Pp 1-108. 216 

[4] Bello, N.I. Tuna, F. (2014): Evaluation of Potable Water Demand and Supply in Kano State, Nigeria 217 
International Journal of Scientific Knowledge Computing and Information Technology 4(6): 35-42 218 

[5] Kara, Y. Kara, I and Basaran, D (2006): Investigation of some Physical and Chemical Parameters of 219 
Water in the Lake Isykli in Denizli, Turkey International Journal of Agriculture and Biology 6(2):275-277 220 

[6] WHO, (2008): Guidelines for Drinking-water Quality Third Edition Incorporating the first and Second 221 
Addenda Volume 1 Recommendations Geneva. 222 

[7] Gazetteering.com. (2013): Gazetteering.com.  Downloaded 26th February, 2013 223 

[8] Xiao-Li,S., Yu, P., Hose, G.C, Jian, C., And Feng-Xiang, L., (2006): Spider Web as Indicators of Heavy 224 
Metal Pollution in Air. Bull Environ Contam. Texicol 76-271 – 277 225 

[9] APHA, AWWA, and WEP (American Public Health Association, American Water Works Association 226 
and Water Pollution and Control Federation) (1992) Standard Method for Examination of Water and 227 
Waste Water. 18th Ed. APHA, Washington D.C pp 18-42.   228 

[10] APHA (2005): (American Public Health Association) Standard Method for Examination of Water and 229 
Waste Water. 26th Ed. APHA, Washington D.C Pp 114-138 230 

[11] Yogendra, K and Puttaiah, E.T (2008): Determination of Water Quality Index and Suitability of an 231 
Urban Water Body in Shimoga Town, Karnataka Proceedings of Taal 2007: The 12th World Lake 232 
Conference: 342-346   233 

[12] Olasehinde, K.F and Abeke, A.A (2012): Limnological Features of Ikere Gorge Reservoir, Iseyin 234 
South Western Nigeria Physico-Chemical Parameters. Journal of Bioderversity And Environmental 235 
Sciences (JBES) vol. 2no. 6 pp 12-19 http://www.innspub.com. 236 

[13] Etim, E.U and Adie, G.U (2012): Assessment of Qualities of Surface Water, Sediments and Aquatic 237 
Fish from Selected Major Rivers in Southwestern Nigeria. Research Journal of Environmental and Earth 238 
Sciences 4(12) pp 1045-1051.   239 

[14] Akan, J. C. Abdurrahaman, F.I., Dimari, G.A; and Ogugbuaja, V.O (2008): Physico-Chemical 240 
Determination Of Pollutants In Waste Water And Vegetable Samples Along The Jakara Wastewater 241 

UNDER PEER REVIEW



9 
 

Channelin Kano Metropolis. Kano State, Nigeria. European Journal Of Scientific Research, Vol. 23 No. 1 242 
Pp 122-133 243 

[15] Durmishi, B.H. Bacaj, M. Ismaili, M. Jusufi, S. Dehari, D. Dehari, S.H. Abduli, S.H. (2007): The 244 
Physical, Physical-Chemical and Chemical Parameters Determination of Water Shkumbin (Pena) River, 245 
10th International Symposium on Water Management and Hydraulic Engineering, Šibenik, Croatia pp 1-246 
11. 247 

[16] Brown and Caldwell (1998): Watershed Protection Plan Development Handbook. Appendix B 248 
Document North West Georgia Regional Development Centre PP 4-71. 249 

[17] Yusuff, R.O and Sonibare, J.A (2004): Characterization of Textile Industries’ Effluents in Kaduna, 250 
Nigeria and Pollution Implications. Global nest: the int. J. vol. 6 no. 3 pp 212-221 Greece. 251 

[18] Adetola, F. (2009): Land And Water Pollution ESM 317. National Open University (NOUN) Abuja, 252 
Nigeria retrieved from www.nou.edu.ng on 23/8/2014 3:15 pm 253 

[19] Uyigue, E. and Agho, M. (2006): Water Monitoring of Ikpoba River, Southern Nigeria;  In Participation 254 
in the 2006 World Water Monitoring Day.  255 

[20] Ishaku, J.M; Ahmed, A.S; Abubakar, M.A (2011): Assessment of Ground Water Quality Using 256 
Chemical Indices and GIS Mapping in Jada Area, Northeastern Nigeria. International Research Journal of 257 
Geology and Mining 2 (3): 54-61,  258 

[21] Adekunle, S.A and Eniola, ITK (2008): Impact of Industrial Effluents on Quality of Segment of Asa 259 
River within an Industrial Estate in Ilorin, Nigeria. New York Science Journal 1(1): 17-21 260 

UNDER PEER REVIEW


