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ABSTRACT

The physico-chemical and microbial analysis of surface water from Mimyak river were carried out to determine its
suitability for domestic consumption. Analysis was done using standard methods. The average results of physicochemical
parameters are: pH ( 7.03 = 0.17, 5.23 + 0.17), turbidity (3.75 + 0.79, 11.64 = 5.75 NTU), TDS (0.17 + 0.07, 0.57 =
0.03mg/l), conductivity (94.50 = 8.23, 142.75 + 53.82ps/cm), Total alkalinity (44.50 = 6.23, 106.75 + 27.81mg/l),
Total hardness (55.75 = 6.87, 60.50 + 21.90mg/1), sulphate (18.52 + 4.60, 18.38 + 4.53mg/1), phosphate (37.00 + 9.23,
2.64 = 0.90 mg/l), and chloride (7.090 + 0.00, 7.090 + 0.00mg/l) during rainy and dry seasons respectively. All the
metallic elements analyzed are within the WHO standard limits with the exception of trace metals such as Pb (0.014 +
0.001, 0.010 + 0.005mg/1), As (0.010 = 0.005, 0.020 + 0.007mg/1), Cd (0.01 % 0.005, 0.04+ 0.011mg/1), Cr (0.06 +
0.022,0.030 + 0.010mg/1) which are high. Also, the microbial analysis revealed the presence of Salmonella and Shigella,
staphylococcoci aureus and proteus with E. coli, and pseudomonas species found only in some of the samples and thus,

the water cannot be used as potable source of water.

INTRODUCTION

Water is very essential to the survival of all organisms.
Human body is composed of approximately 70% water
by mass (Enger and Smith,2004). Moreover, human
metabolic activities take place in water solution(Whitney
and Hamilton, 1984). This most important and life
sustaining human drink is hardly found 100% pure in
nature due to human activities and other natural factors
(Nsi, 2007). Many diseases in developing countries are
caused by drinking contaminated water (Tar et al, 2009).
This is because dead vegetation, metal leachates from
solid waste dump, leaching of rocks, sewage, industrial
wastes and agricultural chemicals return eventually to
the river by runoffs (Ademola, 2008).

Many diseases in the world today are caused by drinking
polluted water and approximately 4 billion cases of
diarrhea were reported in 2000 in developing countries
(Wright et al, 2004). All this happens because of the
inability of the government to provide good drinking
water to people particularly the rural dwellers. It was
also reported that over one billion people in the world
lack access to safe drinking water and 2.5 billion people
do not have access to adequate sanitation services(Tar
et al, 2009). Hence the need for water quality studies to
determine its potability for human use. Uzairu et al
(2007) investigated the concentration of trace metals in
water in Kaduna State, Nigeria. while Manilla and Njoku
(2009) carried out physicochemical analysis of Nworrie
river water in Owerrti, Imo State, Nigeria. This research
work aimed at examining the water quality parameters
and microbial characteristics of this river as the only
source of potable water for the inhabitants of the area.

MATERIAL AND METHODS

Materials

The samples container (one litre plastic container with a
screw cap) were washed with detergent, leached with
concentrated HNO; rinsed with distilled water until acid
free and finally with the water source. Water samples
were collected from eight different locations singly ( at
one kilometer interval) into the prepared containers
manually. The containers were labeled with masking tape
containing samples number, date and time and were kept
in the laboratory refrigerator at 4°C prior the
analysis.Samples for heavy metal analysis were preserved
by adding 3 drops of concentrated Nitric acid (Manilla
and Frank, 2009) The water samples for bacteriological
analysis were collected in sterilized neutral glass bottles
of 120ml capacity with stoppers and kept in the
refrigerator pending the analysis.

Methods

Colour determination was done using Lovibond
comparator while pH was obtained using digital pH
meter. Temperature was measured with mercury in glass
thermometer and turbidity was determined by
Nephelometric method. Conductivity was measured with
conductivity meter. Alkalinity, total hardness and chloride
were determined by titrimetric method. Total solids, total
dissolved solids were measured by Gravimetric technique
(Wright et al, 2004). Sulphates were done by
turbidimetric while metallic elements including heavy
metals were analysed using AAS model VGB 210
system. Microbial analysis was carried out by pour
plating method using serial dilution technique (manila
and Frank 2009, Egboh and Emeshili, 2007).
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RESULTS AND DISCUSSION concentrations of chloride (7.09 x 0.00 mg/l) remain
Tables 1, 2, 3 and 4, show the results for the physico- constant. This is due to the fact that chloride are the
chemical, metallic content and microbial analysis of most stable component in water and are hardly .
water collected from Mimyak River, to assess the quality affected by chemical or microbial activities in water.

of the water for domestic consumption. -

DISCUSSION

The results for physiochemical analysis (Table 1) of
the water show that the water is odourless and
tasteless. This makes the water aesthetically
acceptable (Egboh and Emeshili, 2007). pH of rainy
season samples fall within the WHO (2006) tolerance
limit of ( 6.5-8.5) while that of dry season is slightly
acidic. Low pH value causes corrosion and this can
lead to leaching of house hold common metals, affect
aquatic life and increase the release of toxic and fowl
smelling hydrogen sulphite (Adekunle and Mojisola,
2007). The turbidity value is high during the dry
season (11.64+5.75NTU) when compared with the
WHO tolerance limit (5.0 NTU). The conductivity
value shows 94.50 + 8.23us/l during rainy season
and 142.75 + 53.82 us/l at dry season. Phosphate
values are high during rainy season (Table 2), this
could be due to the use of phosphate based synthetic
detergents or from agricultural effluents from
farmland.

The water is fairly soft with sulphate and alkalinity
being within WHO limit of (400 and 500). The

Table 3 shows low level of K, Na, Mg, Ca, Fe, Cu,
Zn and Mn in the water. Pb [0.014 = 0.001, 0.01 V
0.005], As [0.01 + 0.005, 0.02 £ 0.01], Cd [0.01 =
0.005, 0.04 + 0.01] and Cr [0.06 £ 0.02, 0.03 £ 0.01}
were observed to be above the recommended
standard.

The microbial analysis (Table 4) revealed the presence
of staphylococcus aureus, samonella species, proteu,
shigella species, E.coli and pseudomonas. These
organisms cause diarrhea, hemorrhagic diarrhea, typhoid
fever and bacillary dysentery. Also,the table shows the
presence of Giardia lambia in some few samples, a
parasite known to cause Giardiasis.

All the water quality parameters examined for
Mimyak river revealed that the water is fairly soft
and contain moderately high amount of phosphate,
lead, arsenic and Cadmium which are detrimental to
the lives of both human and animals. Also some
microorganisms were detected in the same samples.
These harmful substances and microorganisms makes
the water unsuitable for consumption

Table 1: Mean values of the physicochemical parameters of Mimyak River water

Samples Temp("C) Colour(Hz)

Parameters
Odour Taste TS(mg/l) Turb(NTU) TDS (mg/l)

Rainy season  27.25+0.83 1.00 £0.00
Dry season 25.50 087 1.00 +0.00

Unobj  Unobj 1.03x0.08 3.76+0.79 0.11+ 0.07
Unobj Unobj 0.31+0.15 11.64+5.75 0.57+0.13

Unobj = unobjectionable, TS= Total solid, Turb= turbidity, TDS= Total dissolved solid

Table 2. Chemical parameters of Mimyak river water

Parameters
Samples Conductivity ~ Alkalinity Chloride  Total hardness  pH Sulphate Phosphate
(us/cm) (mg/1) (mg/l) (mg/1) (mg/l) (mg/1)
Rainy season 94.50 44.50 7.09 55.75 7.30 18.5 37.00
+8.23 +623 +0.00 +6.87 +0.17 +4.60 +9.23
Dry season 142.75 106.75 7.09 60.50 5.23 1838 =+ 2.64
+53.82 +27.81 +0.00 +21.90 +0.17 4.53 +0.90
Table 3. Mean metal contents (mg/1) of the river water
Elements

Samples K Na Mg Ca

Fe Cu Zn Pb As Cd Cr Mn

Rainy 002 0.18 0.01 0.05

0.34 030 0.02 0014 0.01 0.01 0.06 0.13

season +0.01 +004 +006 002 012 =017 =001 =001 =£0.05 =0.05 =+0.02 +0.03

Dry 003 0.003 0.17 0.06

0.34 0.29 0.02 0.01 0.02 0.04 0.03 0.23

season +0.01 +004 +001 002 002 =0.10 =016 =005 =001 =+0.01 =001 =+0.04
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Table 4: Organisms identified in Mimyak River
Water

Sample numbers

Organism Frequency (%) occurence
Staphylocuccus 4 26.67
aureus

Shigella species 3 20.00
Salmonella Species 2 13.33
Proteus species 2 13.33
Escherichia coli 1 6.67
Pseudomonas 1 6.67
aeruginosa

Girdia lamblia 2 13.33
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