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Abstract

The assessment of the quality of water samples from Ogwashi-Uku, Delta State, Nigeria was conducted to
determine the suitability of these borehole water samples. Three samples of borehole water obtained from
three different areas in Ogwashi-Uku were analyzed for physiochemical heavy metals and microbial
parameters using standard analytical method of APHA (1998). The results of microbial analysis revealed that
total coli form count (0.00CFU/100ml) and Escherichia coli (0.00CFU/100ml) were not present in all the
water samples analyzed showing that they were within the stipulated standard by WHO (2011). The [
physiochemical analysis showed that all the samples met the recommended standard except for pH (6.00- E E
6.60) which fell below the range of 6.5-8.5 of WHO standard. From the heavy metals; lead and zinc were - — =
only detected in Mega Chi’s place water samples with a value of 0.10mg/1 for each, cadmium was detected

in all the water samples ranging from 0.01mg/lI — 0.02mg/l, while copper and nickel were below detectable
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limit in all the water samples analyzed. This shows that the heavy metals were all within the stipulated limit
set by WHO (2011). The depth of the borehole in relation to the distance of the septic tank and distance of
refuse dump as obtained from these areas revealed that all the samples are very far apart from the refuse dump
and the depths was according to the regulatory standard of 150ft standards and is safe for drinking and for

other domestic purposes.
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1. Introduction

Water is abundant in the world and plays a crucial role in our
ecosystem. It occurs as surface water in lakes, streams, rivers,
ponds, shallow aquifers, oceans, seas, ice caps, glaciens etc.
and as groundwater (when it accumulates in the ground) which
is obtained as spring water, well water and borehole water [1].
About 94 % of all freshwater is ground water [2]. It is thus one
of the most widely available and essential natural resources
that support life in general and human activities in particular.
In developing countries boreholes are economically viable
option for water production and supplies for domestic and
general use. Generally, many people are dependent on surface
water however with increasing challenges of contaminated
surface water resulting in diseases such as sleeping sickness,
river blindness and guinea worm etc. many societies have
adopted digging of borehole [3]. Ground waters are generally
considered as ‘safe sources’ of drinking water because they are
produced with low microbial load with little need for treatment
of the water before drinking [4].

Groundwater, however, can be contaminated from its recharge
source or through interaction with the local geology. Dissolved
elements such as arsenic, boron, selenium and radon; a gas

formed by the natural breakdown of radioactive uranium in
soil may find their way into groundwater through faults and
fractures in the geology. These natural contaminants become a
health hazard when present in high doses. Human induced
contamination may also occur from chemical spillage from
industries. Microbial and faecal matters are other contaminants
of borehole water. These may arise as a result of improper
siting of underground septic and crude tanks and discharge of
industrial liquid waste into groundwater recharge zone [4].
Providing safe drinking water is one of the most complex
challenges facing African rural communities. The continent
has the highest number of people lacking access to safe
drinkable water [5].

According to WHO report (2010), Nigeria lacks adequate
improved water resources with only 40% of the water
resources improved, thus 60% of the water resources are faced
with contamination which is beyond the WHO maximum
permissible limit which has led to risk of water borne disease
like typhoid and diarrhea.

Heavy metal contamination in water has also been responsible
for mortality and morbidity in human due to intoxication and
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constitutes a major public health problem [6,7]. Examples of
these heavy metals are Lead, Mercury, Arsenic, Manganese,
Cadmium etc. [6,8,9]. Although some of the heavy metal are
importance to human health at lower concentration, such as
iron, zinc, copper etc.

Due to the adverse effects heavy metals have on humans’ when
it accumulates, regulation bodies which include the WHO,
Food and Agricultural Organization (FAO), United State
Environmental Protection Agency (USEPA), have set up
standard for heavy metals contamination to ensure the quality
and safety of water [10,11,12]. The quality of water is
determined by its physical, chemical and microbiological
properties.

In Ogwashi-Uku town, borehole is one of the major source of
water, however with increase in population, reliance on
borehole water resources is increasingly creating challenges of
provision of adequate quality water. In view of this, the study
aimed to assess the physicochemical properties, heavy metal
contents and the microbial properties of borehole water in
Ogwashi-uku, Delta State of Nigeria.

2. Material and Method

2.1 Sample Location

Ogwashi-Uku is a town in Delta State, Nigeria. It is located
West of the State capital, Asaba and is the headquarters of
Aniocha South Local Government Area. Its geographical co-
ordinances are 6°.10° 41.20 °N, 6 °.31° 28.60 ° E (Latitude
6’10 41.2°N, Longitude 6 °.31 28.6°E) with the latitude of
252m. The climate is classified as tropical and season spans
May to October with a brief dry spell in August. The average
annual temperature in Ogwashi-Uku is about 26°C. According
to geographical database, Ogwashi-Uku has a population of
about 26,137.

2.2 Sample Collection

A total of six (6) water samples were collected from three (3)
different boreholes in Ogwashi-Uku namely; Mega chi’s
place, Aboh and General Hospital using sterile sample bottles.
The samples collected were kept between the temperature of
4-10°C and transported immediately to the laboratory for
proper analysis.

2.3 Sample Preparation and Analysis

The physiochemical parameter determined are pH, Electrical
conductivity (EC), total dissolved solid, Nitrates and
phosphates. While the heavy metals analyzed are Lead (Pb),
Cadmium (Cd), Copper, Zinc (Zn) and Nickel using the
method of APHA 1998. The total microbial parameters are
total microbial counts and coli form count.

2.4 Determination of Physiochemical Parameter

The pH was read at the point of collection using electronic pH
meter while Electrical conductivity (EC), total dissolved solid,
Nitrates and phosphates were determined according to APHA
(1998) standard method [13].
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2.5 Determination of Heavy Metals

Heavy metals were analyzed according to the method of
American Public Health Association (APHA, 1998) using
varian AA240 AAS (Atomic Absorption spectrophotometer).
100ml of the samples was thoroughly mixed by shaking in a
beaker and 5ml of concentrated nitric acid was added. The
mixture was heated to evaporate until the volume was reduced
to about 20ml and concentrated nitric acid was further added
till the point of complete dissolution of all the residues. The
sample was cooled and distilled water was added to complete
the volume 100ml. The sample was placed inside the AAS.

2.6 Determination of Microbial Parameters

The Total Coliform Count (TCC) and Escherichia coli was
performed using the membrane filtration technique [14].
Overall, 50 mL of each water sample was filtered through
0.45-um filter papers and the filters were placed on nutrient,
mFC, and mENDO agar plates that were incubated at 37 °C
for 24 to 48 hours. Blue and metallic sheen colonies from mFC
and mENDO plates were purified and identified while the
colonies from nutrient agar plates were purified and sub-
cultured on MacConkey agar, blood agar, mannitol salt agar,
cetrimide agar, and bile esculin agar plates, which were
incubated aerobically at 37 °C, respectively, for 24 to 48 hours.
Pure colonies were isolated and screened by gram staining and
morphological/biochemical methods [15,16,17].

3. Results

The results of the mean values obtained from the
physicochemical, heavy metals and microbial analysis of
boreholes water in Ogwashi-uku, Delta State of Nigeria are
shown in Tables 1, 2, & 3 respectively. These results were
compared with that of the World Health Organization (WHO,
2011). From the physiochemical parameters (pH,
conductivity, total hardness, nitrate, phosphate and total
dissolved solid) as presented in Table 1 shows that borehole
sample from Aboh has the highest pH (6.60) while Mega chi’s
place and general hospital has the lowest values of (6.00 and
6.20) respectively.

Table 1: Mean Values of the Physicochemical Parameters of
the different Borehole Water Samples analyzed

SIN  Samples Sample designation WHO
Aboh  Mega  General Standard
Chi’s Hospital

1. pH 6.60 6.60 6.20 6.5-8.5

2. Electrical 700.00 604.00 581.50 1500mg/I
conductivity
(Ns/cm)

3. Total 3525 62.65 28.85 800mg/I
dissolved
solid (mg/l)

4. Total 86.16 79.23  86.15 150
hardness
(mall)

5. Nitrate 1.14 1.18 1.33 50
(mall)

6. Phosphate 8.85 9.62 18.09 0.1mg/l
(mg/l)

The Electrical conductivity of the water samples ranges from
581.5 to 700.00 (Ns/cm), while the quantity of nitrate found in
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the borehole water samples ranged from 1.334mg/l to
1.1835 mg/!l and the highest value was recorded in Mega
chi’s place (1.1835mg /1) borehole water sample.

The phosphate measured ranged from 8.85 to 18.094mg/!.
The highest value for hardness was 86.16mg/l which was
observed in water sample collected from Aboh while borehole
water samples from Mega Chi’s place and General Hospital
and the least hardness of 79.23mg/!.

From Table 2, the cadmium value ranges from 0.01 to 0.02
(mg/l) which is within WHO standard. All borehole water
samples from Aboh and General Hospital have no trace of lead
and copper except water sample from Mega Chi’s place with
lead value of 0.1mg/l, there was no trace of nickel in all the
borehole samples. The results from the study shows that heavy
metal content in all the borehole water samples were within
WHO standard.

Table 2: Mean Values of Heavy Metals of the different
Borehole Water Samples Analyzed

SIN  Samples Sample designation WHO
Aboh Mega General Standard
Chi’s Hospital
1. Lead BDL 0.1 BDL 0.1mg/l
(mg/1)
2. Cadmium 0.01 0.02 0.01 0.05mg/I
(mg/1)
3. Copper BDL BDL BDL 2mg/I
(mg/1)
4, Zinc BDL 0.01 BDL 3.00mg/I
(mg/l)
5. Nickel BDL BDL BDL 0.02mg/I1
(mg/l)

The results of the microbial analysis of the borehole water
samples were within WHO set standard (Table 3).

Table 3: Mean Values of Microbial Parameters of different
Borehole Water Samples Analyzed

S/IN  Samples Sample location WHO
Aboh Mega General  Standard
Chi’s  Hospital

1. Total 0 0 0 0
Coliform
count (CFU/
100ml)

2. Escherichia 0 0 0 0
coli (CFU/
100ml)

Discussion

Table 1 shows that borehole water samples from Aboh has the
highest pH (6.60) while Mega chi’s place and general hospital
has the lowest values of 6.00 and 6.20 respectively. This shows
that pH values of water samples from Megachi’s place and
General hospital is below the standard requirement by WHO.
The pH range in this study is close to neutrality and would
allow the growth of most bacterial species. Eniola et al (2007)
obtained similar pH ranges of 6.54-7.80 and 6.54-7.0 for
borehole water [19].
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The low conductivity which ranges from 581.5 to 700.00
Ns/cm was observed in the water samples collected from all
the three areas, and this is in agreement with WHO standard.
The total hardness of borehole water in Ogwashi-uku is
86.15mg/l which falls below the WHO set standard of <
150mg/1, according to Udom et al, 2002, the borehole water
samples are soft water and suitable for drinking, cooking and
other domestic use [20].

The quantity of phosphate and nitrate found in the borehole
water samples are within the set standards by WHO.

The heavy metals analyzed in the borehole water samples were
all within the standards stipulated by WHO (2011).

The results of the microbial study show that Escherichia coli
and total coliform counts in the borehole water samples was
0.00CFU/100ml. They are generally within the standard and
requirements of WHO.

Conclusion

Based on the results from physiochemical analysis, heavy
metals and microbial analysis, the borehole waters in
Ogwashi-Uku, are safe for consumption as it complied with
the standard requirements by WHO. The principal aim of
monitoring drinking water is to prevent the spread of water
borne diseases and to protect the health of the community. The
importance of access to good quality water cannot be over-
emphasized. However, it is recommended that there is need for
continuous water quality monitoring and steady sanitation
around the borehole areas.
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