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Abstract 
The process of Industrial expansion has been a serious threat in the ancient city of Kano Metropolis. 
Industrialization brings with it a high production of waste; many of these wastes are disposed of in 
the environment and each have a serious impact on the ground water quality. The impact of effluents 
on the ground water quality from Sharada industrial area was assessed. Water from shallow wells of 
the surrounding communities was heavily contaminated with NO3 (56-84mg/l), Zn (3.2-3.4mg/l) 
and turbidity (6.9-10 NTU). Land and agriculture were also affected by change in soil texture and 
yield of agricultural produces was greatly reduced with change in colour and taste of some vegetables. 
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INTRODUCTION  
Textile industry consumes large quantity of water and produces large volume of wastewater 
from different steps in dyeing and finishing processes (Bes-Pia and Roca 1992). Industrial 
developments have an inevitable impact on ground water quality. With industrialization, a 
wide range of inorganic and organic chemicals are manufactured, used and disposed of. 
Many of these chemicals if not well managed, can pollute ground water (Oliver and Sililo 
1999). Friesel (1987) estimated that there were 100,000 chemical substances of potential 
concern for the environment, the vast of majority of these chemicals are of organic.  
Industries generate wastes, which can be damaging to water, air, land resources and quality 
of life (Manahan, 1979). The issues of industrial pollution and control are gaining 
importance in Nigeria today. Kano as the second most industrialised city in Nigeria, is 
witnessing unprecedented levels of environmental degradation. Contaminated air, soil and 
water from industries are associated with heavy disease burden (WHO, 2002) and this could 
be part of the reasons for the current shorter life expectancy in the country (WHO, 2003), 
when compared to the developed nations. Some heavy metals contained in these effluents 
are known to be carcinogenic (Tamburlini et al, 2002). 
 
In advanced countries, environmental monitoring agencies are more effective and 
environmental laws are strictly enforced. General environmental quality of water resources 
is done on a regular basis (Neal and Rabson, 2000; USEPA, 1995; USGS, 1995; USEPA, 1991). 
As a result, any abnormal changes in the environment or water quality can easily be 
detected and appropriate action taken before any outbreak of epidemics. The case is quite 
the opposite in many developing countries, and environmental laws where they exist are 
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rarely observed. Significant number of industries in Kano metropolis have no effluent 
treatment plant as such they simply discharge the untreated wastewater into the adjacent 
rivers and streams where pollution load during the dry seasons is much beyond the 
assimilative capacity of natural environment (Abdullahi, 2004). 

 
 

MATERIALS AND METHODS 
 
Sampling Technique 
The collection of water samples was done in a manner that a representative sample can be 
obtained. Some parameters that change with time were determined directly in the field 
using portable meters. These include pH and temperature. 
 
Collection of water Samples 
Water samples were collected from shallow wells and boreholes from the study area.  
 
Chemical Analysis of Water 
The chemical analysis of water was done using standard analytical methods of water 
analysis (Trivedi and Goyal, 1986; APHA-AWWA-WPCF, 1985; USEPA, 1979).  
 
Determination of pH and Conductivity 
Non-conservable parameters such as temperature, pH and electrical conductivity were 
determined at the time of sampling in the field. The pH of the sample was measured with a 
pH meter that had been calibrated with buffer solutions and conductivity was measured 
with a conductivity meter calibrated with potassium chloride solution. 
 
Determination of Total Dissolved Solids 
Total dissolved solids (TDS) were determined gravimetrically by evaporating a known 
volume of effluent sample to dryness in a pre-weighed crucible on a steam bath at 105oC. 
  
Determination of Temperature 
Temperature was measured directly in the field as described by Bennett and David (1974) by 
dipping a mercury bulb thermometer into the water sample collected in the sampling bottle 
after allowing for about two minute’s equilibration 
 
Determination of Nitrate 
Nitrate was determined by cadmium reduction method APHA (1985). The sample cell was 
filled with the sample. Nitra ver 5 Nitrate Reagent Powder Pillow was added to the sample 
(the prepared), stopper and shaken for 5 minutes. The second sample cell was filled with 
25ml of the sample (the blank). The sample was scanned at a wavelength of 500nm using 
HACH Spectrophotometer. 
 
Determination of Heavy Metals 
Heavy metals (Cr, Cu, Zn, Pb, and Cd) were determined by digesting a known volume of 
effluent sample with analytical grade HNO3. The digested effluent was filtered into 20ml 
standard flask made up to the mark with distilled de-ionised water, and stored in a 
refrigerated nitric acid pre-washed polyethylene bottle prior to chemical analysis. The 
effluent extracts were analysed for metals with HACH Spectrophotometer. Each sample was 
analysed in triplicate and average of the results taken. General laboratory quality assurance 
measures were always observed to prevent sample contamination and instrumental errors. 
The water used throughout the experiment was doubly distilled in an all glass distiller 
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before it was de-ionised. Wavelength setting of spectrophotometers used was done daily by 
standard instrumental procedure and other equipment used was always calibrated against 
reference standards. 
 
Determination of Chromium 
Total chromium was determined by alkaline hypobromite oxidation method (APHA, 1985). 
Sample cell container (25ml) was filled with the sample the prepared sample. The content of 
one Chromium 1 Reagent Powder Pillow was added to the sample, stopper and swirled to 
mix. The sample was placed into boiling water bath and allowed to stand for five minutes 
and then cooled to 25OC with running tap water. The content of one Chromium 2 Reagent 
Powder Pillow was added to the sample, and swirled to mix. The contents of one Acid 
Reagent Powder Pillow were added to the sample, and swirled to mix. The contents of one 
Chroma ver 3 Reagent Powder Pillow were added to the sample, and swirled to mix. The 
sample was allowed to stand for five minutes for a purple colour to develop. A second 
sample cell was filled with the sample only and served as blank. The concentration of 
chromium in the prepared sample was then measured in mg/l at a wavelength of 100nm.  
 
Determination of Copper.   
Copper was determined by a Bicinchoninate method (USEPA, 1996). A sample cell was 
filled with 10ml of sample. The content of one cuver 1 Copper Reagent Powder Pillow was 
added to the sample (the prepared sample). The sample was allowed to stand for two 
minutes for a purple colour to develop. A second sample cell was filled with the sample (the 
blank). The concentration of copper in the prepared sample was measured in mg/l at 
wavelength of 135nm.  
 
Determination of Zinc 
Zinc was determined by Zincon method (APHA, 1985; USEPA, 1996). A 25ml graduated 
mixing cylinder was filled with 20ml of the sample. The contents of one Zinco ver 5 Reagent 
powder Pillow were added to the sample, stoppered and inverted several times to dissolve 
the powder. The solution (10ml) was measured into sample cell (the blank).  Cyclohexanone 
(0.5ml) was added to the remaining in the mixing cylinder, then stoppered and shaken 
vigorously for 30 seconds (the prepared sample). The sample was allowed to stand for 3 
minutes for red-orange, brown or blue colour to develop. The concentration of Zinc in the 
prepared sample was measured in mg/l at wavelength of 780nm. 
 
Determination of Cadmium and Lead 
Cadmium and Lead were determined by Dithizone method (USEPA 1996; APHA, 1985). 
Graduated cylinder (250ml) was filled to 250ml mark with the sample. The sample was 
transferred into 500ml separatory funnel. The contents of one Buffer powder pillow, citrate 
type for heavy metals were added to the sample, then stoppered and shaken to dissolve.  
Chloroform (50ml) was added to a graduated cylinder. The contents of one Dithiver metals 
Reagent powder pillow were added to the chloroform, which was stopper and inverted 
repeatedly to mix (Dithiver solution). 
 
Dithiver solution (30ml) was poured into another second 50ml graduated cylinder.  Dithiver 
solution from the graduated cylinder was added into the separatory funnel, stoppered and 
inverted several times. Sodium hydroxide solution (5.0M) was added dropwise until the 
colour of the solution being shaken changed from blue to green. Potassium cyanide (1.0g) 
was added to the funnel, stoppered and shaken vigorously until potassium cyanide was all 
dissolved (about 15 seconds). A cotton plug (the size of pea) was inserted into the delivery 
tube of the funnel and the bottom (chloroform) layer was slowly drained into 25ml sample 
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cell and stopper. This was the prepared sample. The second sample cell was filled with 25ml 
of chloroform (the blank). The concentrations of cadmium and lead in the prepared sample 
were measured at wavelengths of 60nm and 280nm respectively. 
 
Results and Discussion 
The results of borehole and shallow wells water analysis were given in Table 1 
 
Table 1 Water quality of some selected wells in Sharada Industrial Area, Kano. 
Parameter WHO limit 1 2 3 4 A B 

pH 6.5-8.5 8.13 7.80 8.55 8.40 7.10 7.20 

Nitrate(mg/l) 50 56 45 84 62 0.80 0.40 

Phosphate(mg/l) NS 6.2 7.3 9.3 8.4 0 0 

Ammonia(mg/l) NS 0.12 0.10 0.20 0.40 0 0 

Lead (mg/l) 0.01 0.003 0.004 0.006 0.005 0 0 

Cadmium (mg/l) 0.003 0.001 0.00 0.002 0.002 0 0 

Copper (mg/l) 2 0.25 0.41 0.52 0.45 0.01 0 

Chromium (mg/l) 0.05 0.05 0.04 0.03 0.05 0 0 

Zinc (mg/l) 3.0 1.2 2.1 3.2 3.4 0.02 0.03 

Turbidity (NTU) 5 8.5 10 7.5 6.9 0 0 

 Depth (m) 50 9.2 8.5 7.9 8.6 60 70 

 
NTU- Nephelometry Turbidity Unit. 

  
 
The qualities of the water from the Boreholes were generally satisfactory and conform to the 
specifications of World Health Organisation´s limit for drinking water as shown in Table 1 
 
This is in agreement with Rural Water Supply and Sanitation Agency (RUWASA) 
investigation conducted on water quality of boreholes in Kano state, where it was found fit 
for human consumption and was yet to be affected with ground water contamination 
(RUWASA 2004). 
 
Shallow Wells 
pH - The pH levels for the shallow wells were within the World Health Organisations limit 
of 6.5 to 8.5 
 
Nitrate-The nitrate levels in shallow wells 2, 3 and 4 were 45, 84 and 62mg/l respectively. 
These nitrate values exceeded the WHO´S limit of 50 mg/l for drinking water. 
Drinking water containing excessive amount of nitrate cause infant methemogloinemia (blue 
babies). 
Lead- The levels of lead in shallow wells 1, 2, 3 and 4 were 0.003, 0.004, 0.006 and 0.005mg/l 
respectively. 
These values are within the WHO´S limit of 0.01mg/l for drinking water. Lead, a serious 
poison, tend to accumulate in bone structure when ingested in levels exceeding the natural 
elimination rate. Accumulation of significant amounts of lead in the body may result in 
severe and permanent brain damage, convulsion and death. 
Zinc-The levels of Zn in shallow wells 3 and 4 were 3.2 and 3.4 mg/l respectively.  
These values exceeded the WHO´S limit of 3.0mg/l for drinking water quality. 
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The levels of chromium, copper and cadmium were within the WHO´S limit for drinking 
water quality. 
 
CONCLUSION 
Water from the shallow wells of the surrounding communities is heavily contaminated with 
zinc, cadmium and nitrate exceeding the WHO limits. 
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