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ABSTRACT 
This study was undertaken to assess Kware Lake water health status. Physico-chemical parameters were 
determined during the study using standard methods. The physico-chemical parameter has shown slight 
variation, generally there was no significant statistical difference between the parameters. A slight acidic 
to alkaline Pᴴ was recorded, however, pH value was slightly high (7.22-7.25) during the months of 
October and December otherwise an average of between 5.98 to7.62 as the lowest to the highest was 
recorded throughout the study period. Dissolved Oxygen shows an appreciation ranging between 5.24 
mg/l to 4.98 mg/l in the early months of rainy-season (June-August) which falls down to 2.97-2.53 during 
dry-season (October-December). The result of the heavy metals also follows a similar pattern with that of 
other parameters. Among the heavy metals assessed only iron (Fe) was found to exceed WHO’s guide 
line limit of 0.03 mg/l, while lead (Pb) and zinc (Zn) falls below WHO’s guideline value. Nutrients 
(phosphate and nitrate) also showed variation between the stations, with stations 1,4 and 5 recording 
higher concentration than 2

nd
 and 3

rd
 stations. However, suggested a safe water quality condition of 

Kware Lake. 
Keywords : - Assessment, Water Quality, Parameters, Kware lake and Sokoto 

 

INTRODUCTION 
Clean water is of vital concern for mankind as essential ingredient to life itself. The surface water bodies 
are the most important source of water of human activities, regrettably it has been under severe 
environmental stress as a result of man’s activities. These pollution producing activities usually bring 
about detrimental changes on water quality of one freshwater body or the other. However, the native 
impact of water pollution producing activities of man to most of the inland aquatic ecosystem especially 
that of lentic fresh water body (lakes) is now receiving attention from ecologists and environmental 
scientists. It has been reported by Chapman and Ronberg (2008), that the compelling need of conserving 
our natural resources especially the water, has been felt long ago in addition to man’s effort of sustaining 
the ever growing population couple with the intensified Agricultural and industrial factors are the most 
important sources of contamination and pollution to our inland aquatic ecosystems. These contaminants 
result to a variety of wastes and by-products that accumulate over time to become toxic to naturally 
growing plants, animals and man. Because of the seasonal nature of northern part of Nigeria, with its 
lengthy period of drought, the importance of damming and creation of man-made lake, reservoirs (for 
dry-season farming, fishing, domestic activities and recreation cannot be over emphasised (Hassan, 2013). 
Kware Lake is a very valuable source of livelihood to its inhabitants and neighboring community within 
Kware local government area and its environs. It serves as a source of drinking water, dry-season 
farming, fishing, transportation, recreational facility and for other domestic uses. Unfortunately, the 
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impact of human activities on this lake such as outdoor bathing, washing and animal waste 
contaminations have continued to pollute and contaminate the lake’s water. However, the scanty nature of 
past investigation on the lake especially on water quality determination of the lake has necessitated the 
need for an investigation of the lake water to ascertain the quality of the water so as to support appropriate 
beneficial use lake to its inhabitants. 
These nutrient determine the productivity of a water body, and are needed at some level to provide good 
aquatic habitat, perhaps excessive pollution from these chemical and or compounds has currently resulted 
in excessive algal growth and some invasive macrophyte species such as, Nynphea,  Pistia stratiotes  and 
Typha dominguensis that are now lowering the lake biodiversity and decreasing its functional value as to 
support appropriate beneficial uses by humans and other organisms.  
The study aimed to determine some of the physico-chemical parameters of the Lake Water (pH, 
temperature, turbidity, conductivity, dissolved oxygen, phosphate, nitrate, calcium, carbonate, sulphate, 
iron, lead and zinc). 

 

MATERIALS AND METHODS 

Study Area 
The study area represent a naturally occurring fresh water lake at Kware (Figure, 1) the Headquarter of 
Kware Local Government Area, some 20 – 25 km; north of Sokoto township.  It is located approximately 
on latitude 13

ᴼ
12′ North and longitude 5

ᴼ
17′ east (Yahaya et al., 2009). The Lake has a surface area of 

200 hectares and about Twelve (12) Km in length, covering a large area of land that stretches from Kware 
to Kainuwa near Gwadabawa. Kware Lake is fed by River Shela and its tributaries in the vicinity of 
Gwadabawa area (Yahaya et al., 2009). 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Map of Nigeria, Sokoto State Showing Kware Local Government and study area showing 

sampling stations. 
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Sampling Stations 
Five sampling locations designated as 1, 2, 3, 4 and 5. Sampling stations were selected for the purpose of 
this research. The selected sampling stations comprises of the up, mid and downstream points of the Lake. 
Consideration was also given to areas of intensive human activities such as drinking and irrigation water 
uptake, bathing, washing and animal watering points.  

Sampling Methods 
Water samples for physic-chemical analysis were collected from each of the designated sampling station 
between the hours of 8.00 am – 12.00 noon, with a dark brown sampling bottles, the bottle was first rinse 
with the water to be sampled, then by dipping each of the three sampling bottles slide over the upper most 
surface with the mouth against the moving water in to the bottle (APHA, 1999). This method was used 
for each of the five stations at three replicated sample collection point. The samples so collected was 
immediately label and finally taken to the laboratory for analysis.    
 

Determination of Physico-Chemical Parameters 

pH
 

Hydrogen ion concentration of the sampled water was determine in the laboratory using a pH meter 
model PV/MU meter, 8519 N. The electric meter was fist switch on to warm-up and stabilizes for few 
minutes. After stabilizing the integrated meter electrode was rinsed in distilled water and was inserted in 
to a beaker containing the sample water, the pH value displayed on the monitor was then recorded (Burns 
and David, 1999). 
Temperature 
Temperature of the water was determined at the sampling site at each sampling point, using ordinary 
Mercury-in- glass thermometer. This is done by dipping the mercury bulb in sample water collected and 
the reading recorded immediately (Burns and David, 1999). 

Turbidity  
Turbidity was determined by the use of secchi disc at the sampling point of each station, as describe 
Burns and David (1990).The method is by lowering the disc in to the water on a line until it ceased to be 
visible. It allows a comparable assessment of water transparency from different water bodies.  

Conductivity 
Conductivity was determined using the same procedure with that of temperature, by the use of the 
combined electric conductivity/temperature meter model HACH SENSION. The sensitive meter electrode 
was rinsed in distilled water first and then inserted in to a beaker with the sample water. The meter was 
switched on to stabilize, and the final reading recorded (APHA, 1999). 

Dissolved Oxygen (DO) 
Dissolved Oxygen was determined by EDTA titrimetric method, where 200 ml of the sample water was 
measured in a conical flask and a ml of both manganese and azide solution was added in to the conical 
flask. The solution was then shake to get mix thoroughly where a milky or semi-turbid colour was obtain. 
The burette was filled with a solution of sodium thiosulphate. The mixed solution of the sample water 
was decanted after settling (pouring away the upper part of the liquid) living the thick milky substance in 
to which was added 2 ml of Orthophosphoric acid as an indicator which turns the solution in to a semi-
yellowish colour. It was then titrated. Titration value was recorded at the turn of the solution to colourless 
(Ademoroti, 1996). 
Phosphate – Phosphorus (PO₄ˉᴾ

)           

Phosphate ion concentration of the water was determined by spectrophotometric method, where 20 ml of 
sample water was measured in a conical flask in to which 2 ml of phosphate extracting solution was 
dropped using a pipette and another 2 ml of ammonium molebdate, it was then shaken to get mixed. At 
this point another 1 ml of stannous chloride was added in to the conical flask, this turned the solution in to 
a blue coloured which was gauged to 50 ml. The solution was then transfered in to a cubet and inserted in 
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Carbonate (mg/l) 

the sensitive potable hole on the meter (model Optima SP. 300). The reading was then taken at 660 
wavelength (APHA ,1999).  

Nitrate – Nitrogen (NO3 
ˉN 

) 
Determination of dissolved nitrate as nitrogen content of the water was determined using Microkjedahl 
Distillation and Titration method. First 50 ml of sampled water was measured in to a volumetric flask and 
added a pint of magnesium oxide at 0.2 g and another 0.4 g of divader alloy. The flask was place on a 
Microkjedahl distilator, sample was allow to boil for at least 10 minutes and the evaporating was 
collected in to another 250 ml conical flask in to which is added boric acid indicator (Ademoroti, 1996). 

Calcium  
Calcium concentration was determined by EDTA Analysis. In this method 20 ml was measured in a flask, 
added to this is 1 ml of 10 % sodium hydroxide a small tip of murexide (an indicator powder that result to 
changing the colour of the solution to a pink colour). Finally the solution was titrated with EDTA in the 
burette with standard 0.01 mol until the mixture turn to purple; here the titration value was taken 
(Ademoroti, 1996). 

Carbonate 
Carbonate in the sample water was determined by titrimetric method. In this process a few drops of 
phenetheline indicator were added into 50 ml of sample water (the appearance of a pink colour is an 
indication that it contains some amount of carbonate). The solution was then titrated with standard 

sulphuric acid (H2SO₄) at 0.05 molar. At this point the pink colour disappeared and the reading recorded 
as the titration value where carbonate was present. To calculate the final carbonate value, the following 
formula was used (Ademoroti, 1996). 

 

                

100 0.05X X TV

Volume of sample


      

Where TV is the titration value    
 
Sulphate 
To determine sulphate ion concentration of the sample water, standard solution for calibration curb was 
prepared in concentrations of 5, 10, 15, 20 and 25 ml/l. The buffer solution in 20 ml volume was added 
and mixed and a spatula full of barium chloride (BaCl2) crystal was also added, the solution was stirred. 
The concentration of the above prepared solution was measured with a colorimeter at 420 nm. Finally the 
sulphate (SO4) content was calculated in ml/l using the formula (AWWA, 2005). 

                                               

2
2 4
4

1000
/

MgSO X
MgSO l

ml of sample


   

Lead 
Determination of lead concentration was done by atomic absorption spectrophotometer under the 
following procedure. The sample was first digested as in sets of 2, 3, 6, 2 using 1000 ml sample size, the 
standard were aspirated through atomic absorption spectrophotometer and calibration curve was prepared 
,again samples were aspirated as standard and the absorbance of each was recorded and concentration 
were deduce from the calibration curve (AWWA, 2005). 
So calculation =   lead (ml/l)   = C x A/B………(2.3.8 ) 
Where:  C = Concentration of lead in mg/l of digested sample. 

Zinc 
Zinc concentration in the water was determine by spectrophotometer where calibrated standard curve was 
prepare , 20 ml of the sample water was measured in a  50 ml volumetric flask , in the meter the 
absorbance was read at blank, another 1 ml of Cyclohexanone was added to the mixture  and skimmed 
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(mix) and the absorbance recorded. The concentration was directly read from the calibration curved 
(AWWA, 2005).  

Statistical Analysis 
Analysis of variance (ANOVA) using JMP SAS version 10, was used to test for statistical differences 
between the means of physico-chemical parameters from the five sampling stations. Pearson’s correlation 
coefficient (r) was also used to determine the relationship between water physico-chemical parameters. 

 

RESULTS  
The result of the monthly mean of physico-chemical parameters are presented in Table 1, here the 
distribution pattern of the mean values follows a similar characteristics pattern along the length of the 
lake. The result from this table has shown no significant difference between the parameters determine 
(temperature, pH, turbidity, conductivity, dissolve oxygen, phosphate, nitrate, calcium, carbonate, 
sulphate, iron, lead and zinc).  
A close association of physico-chemical parameters along the lake sampling stations was also observed in 
the ANOVA Table 2. 
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Table 1. Monthly Mean Values of Physico-chemical Parameters of Kware Lake from May – December, 2015 

MONTH     PARAMETER      

  Ph 

TEMP. 

(ᴼС) 

TURBD. 

(ntu) 

CONDT. 

(µs/cm) 

DO 

(mg/l) 
PO₄ 
(mg/l) 

NOɜ 

(mg/l) 

Ca 

(mg/l) 

COɜ 

(mg/l) 
SO₄ 

(mg/l) 

Fe 

(mg/l) 

Pb 

(mg/l) 

Zn 

(mg/l) 

MAY 7.62 28.86 3.76 23.44 5.24 0.12 112 9.37 0.41 1.19 2.72 0.04 0.53 

JUN. 7.75 29.2 6.92 28.42 5.22 0.17 0.18 1.15 0.23 6.04 0.51 0.022 0.18 

JUL. 5.98 28.56 10.83 39.08 3.12 0.2 0.04 1.45 0.38 5.63 3.7 0.002 0.23 

AUG. 6.62 28.68 5.11 32.44 3.74 0.2 0.5 1.23 0.41 5.64 1.84 0.003 0.6 

SEPT. 6.94 27.84 4.98 31.2 4.11 0.17 0.09 1.31 ND 6.68 0.91 0.015 0.22 

OCT. 7.25 32.3 2.6 30.93 2.53 0.13 0.041 1.33 ND 0.04 0.14 0.024 0.32 

NOV. 7.08 29.5 3.32 28.7 2.97 0.15 0.06 1.99 ND 0.02 0.14 0.014 ND 

DEC. 7.22 30.27 2.5 28.86 2.97 0.14 2.65 1.34 ND 0.05 1.53 0.015 ND 

pH =, TEMP. = Temperature, TURBD. = Turbidity, CONDT. = Conductivity, D.O = Dissolve Oxygen, NOɜ = Nitrate, Ca = Calcium, SO₄ = Sulphate,  
Fe = Iron, Pb = Lead, Z = Zinc. 

SOURCE: Field work 2012 
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Key : KNB = Kainuwa Bridge, DJG = Dan Jirgi, TAM = Tungar Ama, GKF = Gidan Kifi, KSB = Kware/salame Bypass  

 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Summary of Analysis of Variance (ANOVA) of Physico-chemical  Parameter  of  Water  Samples  From  Kware Lake  Based  on  the 

Sampling  Stations  (May 2012 –Dec, 2015) 

               Sampling Station  

Parameter  1(KNB) 2(DJG) 3(TAM) 4(GKF) 5(KSB) 

  Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE 

pH  6.77 ± 0.21 7.09 ± 0.21 7.12 ± 0.21 7.23 ± 0.21 7.12 ± 0.21 

Temperature (℃)  29.65 ± 0.51 29.33 ± 0.51 29.3± 0.51 29.51±0.51 29.33 ± 0.51 

Turbidity  (NTU)  4.53 ± 0.87 5.45 ± 0.87 5.32 ± 0.87 4.05 ± 0.87 4.35 ± 0.87 

Conductivity (µs/cm)  18.91 ± 4.70 16.6 ± 4.70 19.72 ± 4.70 15.67 ± 4.70 20.12 ± 4.70 

Dissolved Oxygen (mg/l)  3.72 ± 0.34 3.47 ± 0.34 3.18 ± 0.34 3.64 ± 0.34 3.09 ± 0.34 

Phosphate (mg/l)  0.33 ± 0.02 0.30 ± .02 0.31±0.02 0.32 ± 0.02 0.34 ± 0.02 

Nitrate (mg/l)  0.76 ± 0.21 0.70 ± 0.21 0.70 ± 0.21 0.74 ± 0.21 0.76 ± 0.21 

Calcium (mg/l)  2.93 ± 0.31 2.56 ± 0.31 3.14±0.31 2.91 ± 0.31 2.92 ± 0.31 

Carbonate (mg/)  0.19 ± 0.07 0.17 ± 0.07 0.07±0.07 0.14 ± 0.07 0.16 ± 0.07 

Sulphate (mg/l)  3.33 ± 1.30 3.31±1.30 3.59 ± 1.30 3.22 ± 1.30 3.14 ± 1.30 

iron (mg/l)  0.04 ± 0.01 0.06±0.01 0.04 ± 0.01 0.02±0.01 0.05 ± 0.01 

Lead (mg/l)  0.007 ± 0.00 0.005 ± 0.00 0.005±0.00 0.007 ± 0.00 0.01 ± 0.00 

Zinc (mg/l)  0.14 ± 0.05 0.1±0.05 0.12 ± 0.05 0.07 ± 0.05 0.09 ± 0.05 
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Pearson’s correlation coefficient (r) showing the relationship between physico-chemical parameters is 
shown in Table 3. This Table shows that, Turbidity has a significant (P< 0.05) negative correlation with 
temperature, while Conductivity has a significant correlation with both pH and temperature at 5% level of 
probability. Phosphate shows a highly significant (P< 0.01) negative correlation with conductivity and a 
negative correlation with pH at 5% level of probability. Moreover, dissolved oxygen has correlated 
negatively with both temperature and conductivity at a significant (P< 0.05) level. Nitrate on the other 
hand shows a significantly (P˂ 0.01) high correlation with temperature, which at the same time correlate 
negatively with dissolved oxygen at 5% level of probability. Sulphate has also exhibit a highly significant 
(P< 0.01) correlation with both turbidity and phosphate as well as a significantly negative correlation with 
temperature and conductivity at 5% and 1% level of probability respectively. Ion has also exhibit a 
significant correlation with temperature at 5% level of probability, lead has also shown a highly 
significant (P< 0.01) correlation with both conductivity and nitrate and a significant correlation with 
temperature and Sulphate. Apart from these all other physico-chemical parameters indicate no significant 
correlation with one another. 
Water parameters and its quality standard for drinking as presented in Table 3, shows the different 
physico-chemical parameters assessed during the study and their corresponding internationally specified 
standard or guideline.  
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Table  3. Pearson's Correlation Coefficient (r) Values Between the Physico-Chemical Parameters Sampled at the Five Stations from Kware Lake 

May 2012 – December 2015 
 ** Correlation is significant at 1%  level, *Correlation is significant at 5%  level

Parameter pH Temperature Turbidity Conductivity 
Dissolved 

Oxygen Phosphate Nitrate Calcium Carbonate Sulphate Iron Lead Zinc 

  (ᴼC) (NTU) (µs/cm) (Mg/l) (Mg/l) (Mg/l) (Mg/l) (Mg/l) (Mg/l) (Mg/l) (Mg/l) (Mg/l) 

Pᴴ 1             

 Temp.  (ᵒC) 0.177 1            

 Turb. (NTU) -0.17 *-0.439 1           

 Condt. (µs/cm) *0.547 *0.58 *-0.46 1          

 DO  (mg/l) 0.083 *-0.442 0.057 *-0.366 1         
 Phosphate        
                     (mg/l) 

*-
0.577 *-0.329 *0.364 *-0.61 -0.261 1        

 Nitrate  (mg/l) 0.171 **0.694 -0.149 *0.365 *-0.494 -0.13 1       

 Calcium  (mg/l) 0.15 -0.02 -0.049 0.166 0.189 *-0.401 -0.204 1      

 Carbonate 
                      (mg/l) -0.333 *-0.356 0.415* *-0.464 *0.372 0.073 -0.255 -0.067 1     

 Sulphate          
                      (mg/l) 

*-
0.363 *-0.579 **0.622 *-0.756 0.094 **0.765 -0.165 *-0.394 0.368 1    

 Iron  (mg/l) 0.051 *0.526 *-0.44 *0.469 *-0.41 -0.189 *0.349 0.3 *-0.49 *-0.573 1   

 Lead  (mg/l) 0.304 *0.473 -0.29 *0.62 -0.293 *-0.389 **0.677 0.007 -0.203 *-0.413 0.474 1  

    Zinc  (mg/l) 0.021 -0.109 0.002 *-0.316 *0.333 -0.075 -0.006 0.238 0.256 0.133 0.004 -0.144 1 
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Table 4. Water quality parameters and Standard for Drinking water 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

DISCUSSION 
The physico-chemical parameters has shown slight variation in their values. Generally there was no 
significant difference between station under study, the values falls within the optimal range of tropical 
fresh waters as reported by Ayodele and Ajani, (1999) in Popoola and Otalekor (2011). However, 
observation of the Lake water column reveal a significant increase during the rainy season months (June – 
September), this suggest that the main water source of the lake is the rain water in addition to other run-
off and seepage at other time of the year, this was also observed by Emere and Nasiru (2009). A slightly 
acidic to alkaline pH 7.62–5.98 and  conductivity of between 23.44–39.08 was recorded along the Five 
station sampled, this may be attributed to the nature of the basement rock (possibly granite) of this type of 
water body, while the slight variation in conductivity values between the Rainy- season 28.42 – 39.08 and 
the Dry-season values  23.44 -28.86. This  may be as a result of the inflow  of high volume of water into  
the Lake from its  tributaries and other run-off sources  that carries with it lots of inorganic Dissolve 
solids and suspended materials resulting to the increase conductivity of the water during the rainy-season. 
In addition to this fact, the values recorded  on conductivity along the station has agrees with the result of 
Tallin and Tallin cited in Emere and Nasiru (2009). In their study of some Tropical Fresh water body, 
they classify all lakes with conductivity of less than 600 mhos cm, as class one lakes. Conductivity is a 
vital indicator of water quality and its pollution. Unpolluted lakes usually show a near neutral or slightly 
alkaline pH (Adekole et al., 2008). There was a slight increase in pH value of 7.22–7.25 as recorded 
between the month of October and December, otherwise the range was between 5.98 was the lowest 
recorded in July and 7.62 the highest in May. This therefore, has qualified Kware Lake water as safe for 
use and survival of both human and aquatic organisms.  
Dissolved Oxygen content also plays a very important role in determining the health of an aquatic eco 
system, at the same time it indicate the level of organic pollution in water body (Shailendra et al., 2013). 
DO record from the study stations shows an appreciable value ranging between 3.09 ± 0.34 mg/l to 3.72 ± 
0.34 mg/l of the ANOVA which is slightly below the World Health Organization standard value of 4 
mg/l. However, a slight fluctuation was observed during the month of May and June, this might have 
been as a result of the low atmospheric temperature brought about by brize and air movement during this 
early months of rainy season as oxygen is more dissolve in cold water, so the values stabilized to between 
the normal range of 3-4 mg/l during July-September, there is also a slight fall in the DO concentration 
from up to down- stream along the length of the lake, at up- stream DO concentration was 3.72 mg/l i.e. 
station 1, while station 5 at the down-stream record 3.09 mg/l as the concentration value. This was 
possibly as a result of the volume and velocity of the water flowing. Moreover, this horizontal falling in 

Standard     

Parameter   
Drinking Water Standard Values 

WHO (1996) 
Pᴴ 6.5 – 8.5 
Temp.  (ᵒC) 32

o
c 

Condt. (µs/cm) 1000 
Turb. (NTU) 5 
DO  (mg/l) 4 
Phosphate  (mg/l) 10 
Nitrate  (mg/l) 50 
Calcium  (mg/l) 75 – 200 
Carbonate (mg/l) 300 
Sulphate (mg/l) 200 
Iron  (mg/l) 0.3 
Lead  (mg/l) 0.01/6 
Zinc  (mg/l) 3 – 5 
Focal coliform (c/ml)(mg/l) 2000 
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the concentration of dissolve oxygen along the length of the lake as obtain in point 3, 4, and 5 is a pointer 
to the deteriorating condition of the water as a result of anthropogenic activities being carried out around 
this sites. Similar to this, was also observed by Popoola and Otelekor (2011).   
The monthly mean values of physico–chemical parameters measured from the lake indicate a rise in the 
DO values especially in the early months of rainy season – June to August, to between 5.24 mg/l and 4.98 
mg/l which later falls to between 2.97 mg /l–2.53 mg/l during the dry season months of October and 
December. This was perhaps as a result of inflow and drainage of extra water from other sources into the 
lake during this season which in turn influences the solubility of oxygen from the atmosphere into the 
lake water. The Pearson’s Correlation Coefficient (r) Table 4. For the physic-chemical parameters has 
indicate same degree of relationship between the parameters measured, Turbidity has a significant 
(P˂0.05) negative correlation with temperature, while Conductivity has significantly correlated with both 
Pᴴ and Temperature at 0.05 level. Moreover, Dissolve oxygen has correlated negatively with both 
temperature and conductivity at a significant (P˂ 0.05) level. Phosphate show a significant (P˂ 0.05)   
negative correlation with conductivity, pᴴ and temperature all at 5 % level of provability. Nitrate on the 
other hand show a significant (P˂0.01) high correlation with Temperature, it at the same time correlate 
negatively with dissolve oxygen at 5 % level of probability. Sulphate has also exhibit a highly significant 
(P˂ 0.01) correlation with both turbidity and phosphate as well as a significantly negative correlation with 
temperature and conductivity at 5% and 1% levels of probability respectively. Ion has also exhibit a 
significant correlation with temperature at 5% level of probability.  Lead also show a highly significant 
(P˂ 0.01) correlation with Nitrate and a significant correlation with temperature and conductivity at 5 % 
level of probability. Apart from these all other physico-chemical parameters has indicate no significant 
correlation with one another.  

 

CONCLUSION 
The research have concluded that in accordance with the indices used for this study, Kware Lake has only  
been moderately polluted and therefore, its water was of good quality and the anthropogenic activities 
within the Lake has apparently little effect on the general condition of the Lake water. It has also been 
concluded that, based on the chemical and physical parameters assessed from the lake, all parameters 
including metals, except iron (Fe) were found to be within the tolerable limit and in agreement with WHO 
(1996) guideline for drinking water.   
As surface water monitoring is one of the first steps in the rational development and management of water 
resources, the government and it agency concerned with provision, maintenance and up-keep of Kware 
Lake should ensure a periodic water quality monitoring to keep abrase on the level and dangers of 
disturbance and pollution challenges of this valuable fresh water aquatic system. 
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