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Assessment of Electrical Conductivity and
Total Hardness of Borehole Water
Resources in Delta State Polytechnic,
Ozoro, Delta State, Nigeria.
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Abstract— This study was carried out with the aim of determining the organoleptic properties, the electrical conductivity and total hardness of borehole
water resources in Delta State Polytechnic, Ozoro. Borehole water samples were collected at four different sites at considerable distances-(old adminis-
trative building and Engineering complex) in campus 1 and (new administrative building and Science Laboratory Technology complex) in campus 2. The
analysis was done using relevant internationally acceptable standard methods. The entire water samples were observed to be colourless, odourless and
tasteless. The value of electrical conductivity obtained ranged from 0.9 to 1.3us/cm. It was highest in sample D with a value of 1.3(us/cm), while the
lowest was obtained from sample A with a value of 0.9(us/cm. The result of total hardness obtained ranged from 0.7 to 2.6mg/I. It was lowest in sample
B with a value of 0.7mg/l and highest in sample D with a value of 2.6mg/l. These values are by far below the acceptable limit of 1000(ps/cm) and
300mg/I set by WHO for electrical conductivity and water hardness respectively. This water is soft and free from any form of hardness and as such good

for direct consumption in terms of electrical conductivity and hardness.
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1 INTRODUCTION

VV ater is one of the most important natural resources
known on earth. Water is abundant in nature and it
form an integral part of the earth surface (Chandra et
al, 2012). It essentially possesses power of life and it is a con-
stant auxiliary to our daily life, social organization, economic,
ambition and function (Baroon and Beratin, (2004); Sawere
and Uwague, (2016)). There is a dare need for water to fulfill
basic human self-sufficiency demand. Access to safe drinking-
water is key to sustainable development and essential to food
production, quality health and poverty reduction. Safe drink-
ing water is essential to life and a satisfactory safe supply
must be made available to consumers (Ackah et al, 2012). Wa-
ter is thus becoming a crucial factor for development and the
quality of life in many countries.
Water quality concerns are often the most important compo-
nent for measuring access to improved water sources (Reda,
2016). Acceptable quality shows the safety of drinking water
in terms of its physical, chemical, and bacteriological parame-
ters (WHO, 2004). The quality of groundwater resources de-
pends on the management of human waste as well as the nat-
ural physicochemical characteristics of the catchment areas
(Saha and Bara, 2004.) Moreso, based on the geology of an
area, groundwater have unique characteristics which make
them suitable for public water supply. They are usually free
from pathogens, have acceptable colour, odour, and turbidity
and can be consumed directly without any form of treatment.
Clean water is a priceless and limited resources that man has
began to treasure only recently after decades of pollution and
waste (Silderberg, 2003). Potable water is an essential ingre-
dient for good health and the socio-economic development of
both man and a nation (Udom et al, 2002), but it is lacking in
many societies. Water that is meant for human consumption
should be free of disease-causing germs and toxic chemicals

that poses a threat to public health (TWAS, 2005). Individual
water consumption occurs both at home and elsewhere, such
as at schools and workplaces. Drinking-water is consumed not
only as water per se but also in beverages and incorporated in
food-stuffs (Sengupta, 2013).

Well over 884 million people lack access to safe drinking wa-
ter; approximately one in eight people (UNICEF/WHO, 2003).
Among them a good percentage consumes hard water, which
is considered to be a significant etiological factor around the
world resulting to various types of diseases such as cardiovas-
cular problems, diabetes, reproductive failure, neural diseases,
and renal dysfunction and so on. According to Awoyemi et al
(2014), water hardness is caused by natural accumulation of
salts from contact with soil and geological formation or
through direct pollution by human activities. Dissolved cal-
cium and magnesium are the two most common minerals that
make water to be hard. The degree of hardness becomes great-
er as the content of calcium and magnesium increases. Beside
calcium and magnesium ions, water hardness is caused by
several other dissolved metals that are divalent or multivalent
cations such as aluminum, barium, strontium, iron, zinc and
manganese ions. However, monovalent ions such as sodium,
potassium do not cause hardness (Sengupta, 2013). There are
basically two types of hardness - the carbonate or temporary
hardness which can be removed by boiling the water and the
non-carbonate or permanent hardness which cannot be broken
down by boiling the water.

Water hardness is the traditional measure of the capacity of
water to react with soap, requiring considerably more soap to
produce lather. Water containing calcium carbonate at concen-
trations below 60mg/l is generally referred to as soft; 60-
120mg/1, moderately hard; 120-180mg/1, hard; and more than
180mg/1, very hard (McGowan, 2000). Essentially, hard water
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interferes with almost every cleaning task, from laundry and
dishwashing to bathing and personal grooming. Clothes laun-
dered in hard water may look dingy and feel harsh and
scratchy. Hair washed in hard water may feel sticky and look
dull. Dealing with hard water problems in the home can be a
nuisance. Bathing with soap in hard water leaves a film of
sticky soap curd on the skin. This film may prevent the re-
moval of soil and bacteria and continuous laundering in hard
water can shortened the life of clothes. In swimming pools,
hard water is manifested by a turbid or cloudy appearance to
the water. There is no convincing evidence that water hard-
ness causes adverse health effects in humans (WHO, 2003).
Whereas some studies correlate domestic hard water usage
with increased eczema in children (McNally et a, 1998, M),
others show weak correlation between cardiovascular health
and water hardness (Pocock et al, 1981, Marque et al, 2003;
Rubenowitz et al 1999).

Both calcium and magnesium are essential minerals and bene-
ficial to human health in several respects. Inadequate intakes
of calcium have been associated with increased risks of osteo-
porosis, nephrolithiasis (kidney stones), colorectal cancer,
hypertension and stroke, coronary artery disease, insulin resis-
tance and obesity etc. Extensively, individuals are protected
from excess intakes of calcium by a tightly regulated intestinal
absorption and elimination mechanism through the action of
1,25-dihydroxyvitamin D, the hormonally active form of Vi-
tamin D. Although, calcium interact, with iron, zinc, magne-
sium, and phosphorus within the intestine, thereby reducing
the absorption of these mineral (WHO, 2011; Sengupta, 2013).
On the other hand, magnesium deficiency has been implicated
in the pathogenesis of hypertension, with some epidemiologi-
cal and experimental studies demonstrating a negative corre-
lation between blood pressure and serum magnesium levels
(WHO, 2011). Increased intake of magnesium salts may cause
a change in bowel habits (diarrhea). Drinking-water in which
both magnesium and sulphate are present in high concentra-
tion (= 250mg/1 each) can have laxative effect (Sengupta,
2013).

This study is therefore set to determine the concentration of
both calcium and magnesium in terms of total hardness as
well as the electrical conductivity of borehole water resources
in campus 1 and 2 of this institution, where over 80% of the

populace depends on this water source for their daily water
needs.

2 MATERIALS AND METHODS

o Uwague, A. is a master’s degree holder in Environmental Chemistery and
currently a Lecturer in Delta State Polytechnic, Ozoro, Delta State, Nige-
ria. E-mail: uwaguea@gmail.com.

o Ojebah, C.K. is a master’s degree holder in Environmental Chemistery and
currently a Lecturer in Delta State Polytechnic, Ozoro, Delta State, Nige-
ria. E-mail: ckojebah@gmail.com

2.1 Description of Study Area

Ozoro, where one of the three (3) Delta State Polytechnics is
situated, is the administrative headquarters of Isoko North
Local Government Area, one of the two administrative units
of the Isoko region of Delta State, Southern Nigeria. The com-
munity which is on latitude 5°32'18"N and longitude 6°1258"E
is made up of five quarters- Uruto, Urude, Erovie, Etevie and
Oruamudhu. There is no definite population census figure but
is one of the largest communities in Isoko kingdom. The econ-
omy of the area is boosted by the presence of the tertiary insti-
tution. (www.wikipedia.org).

2.2 Sample Collection and Analysis

Borehole water samples were collected from four different
sites at considerable distances- (old administrative building
and Engineering complex) in campus 1 and (New administra-
tive building and Science Laboratory Technology complex) in
campus 2, and were labeled A, B, C and D respectively. In or-
der to have representative samples, the tap water was allowed
to run off for few seconds before the samples were collected
with plastic containers. The plastic containers used to collect
the samples were thoroughly washed and rinsed with distilled
water and then finally rinsed with the sample before the actual
sample collection. The samples were thereafter refrigerated at
4 °C in the laboratory to avoid the unusual changes in water
quality prior to analysis (APHA, 2005).

The appearance of water sample was by visual observation for
colour and in hailed for odour. The taste was also determined
physically. The electrical conductivity was determined in situ
using K 120 digital consort electrical conductometer . The de-
termination of total hardness was by EDTA titrimetric method
as described by (Franson, 1995; Manoj and Avinash, 2012).

3. RESULTS

Table 1: Showing physical property, conductivity and to-
tal hardness of borehole water samples.
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is very low, an indication that the groundwater is
free from dissolved salts. Rain water and distilled

water are soft because they contain few ions. The

total hardness of the borehole water samples is

quite insignificant compared with the permissible

limit. The water indeed can be said to be soft .

Sample | Appearance Taste Odour Conductivi- | Total hard-
ty (us/em) | ness (mg/l)

A Colourless Tasteless Odourless | 1.0 0.9

B Colourless Tasteless Odourless | 0.9 0.7

C Colourless Tasteless Odourless | 1.1 1.2

D Colourless Tasteless Odourless | 1.3 2.6

WHO Colourless Tasteless Odourless | 900 300

stan-

dard
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4 DISCUSSIONS

From the organoleptic analysis, all the borehole water samples
were colourless, odourless and tasteless. This is an indication
that the water samples are free from dissolved salts and have
good aesthetic value (Sawere and Uwague, 2016). Electrical
conductivity is an indication of the concentration of total dis-
solved solids and major ions in a given water body. The ionic
content measured by electrical conductivity in this study
ranged from 0.9 to 1.3ps/cm. It was highest in sample D
(Science Laboratory Technology Complex) with a value of 1.3
ps/cm, while the lowest electrical conductivity was obtained
from sample A (old administrative building) with a value of
0.9 ps/cm. Electrical conductivity is a useful tool to assess the
purity of water (Reda, 2016). The purer the water the lower the
electrical conductivity. The allowable limit of electrical con-
ductivity is 900 ps/cm (WHO, 2011). The result obtained from
this study is far below the permissible limit. This is probably
because of no natural and human impacts in the environment.
Thus, the water sample is safe for all forms of domestic uses as
its electrical conductivity value is far below the permissible
limit. Essentially, water hardness causing ions are calcium and
magnesium in the form of bicarbonates, carbonates, sulphates
and chlorides which are usually present in ground water.
From this study, the result of total hardness obtained ranged
from 0.7 to 2.6mg/1. It was lowest in sample B (Engineering
Complex) with a value of 0.7mg/l and highest in sample D
(Science Laboratory Technology Complex) with a value of
2.6mg/1. Following the classification of Durfor and Becker
(1964) and McGowan, 2000, all the water samples can be seen
to be soft and free from any form of hardness. The values of
water hardness obtained in this study lies below the accepta-
ble limit (300mg/1) by WHO (2011).

5 CONCLUSION

This study revealed that the groundwater in the Poly-
technic environment is of good quality. All the para-
meters tested for are below and within the
WHO guideline. The borehole water was tasteless,
odourless and colourless. The electrical conductivity
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