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ABSTRACT: The borehole water quality of Tashar Turmi village
was investigated, to safeguard the constant usage of safe and
clean drinking water for the protection of public health. In this
regards, a physicochemical parameters of borehole water
sample from the village was examined. Parameters including
temperature, pH, conductivity, turbidity, total dissolved solids
(TDS), chemical oxygen demand (COD), total suspended solids
(TSS), biological oxygen demand (BOD), dissolved oxygen (DO),
and hardness, were studied for the water sample which was
collected in dry period. The values obtained from all

parameters were related with the World Health Organization
(WHO) standards. The results of respective parameters were
established within the limit approved by the WHO, with the
exception of pH. Still, it is as well imperative to study
additional water potential contaminations such as heavy
metals and biological parameters to evaluate the general
water quality of the village.
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INTRODUCTION
A substantial role of water is to maintain the human
health and hygiene. Sanitary drinking water is currently
renowned as a human beings fundamental right. About
780 million populaces couldn’t have access to safe and
clean water besides about 2.5 billion persons couldn’t
have appropriate hygiene. Due to that, almost 6–8 million
persons die yearly owing to water associated illnesses
and tragedies (UN, 2013). Hence, control water quality is
a major-priority plan in various countries (WHO, 2011).
Nowadays, the household water supplies are normally
known as domestic water. This water remains to be
managed and sound disbursed as drinking water and
further purposes. Suitability and quality of Water use
today are determined through its odor, taste, colour,
besides concentration of inorganic and organic matters
(Dissmeyer, 2000). Water contaminants can upset the
quality of water and subsequently the human wellbeing.
The possible water contamination sources are geological
circumstances, manufacturing and agronomic activities,
as well as sewage water. These toxins are categorized
further as inorganics, organics, microorganisms,

disinfectants and radionuclides, (Nullet, 2000). The
chemicals from inorganic sources clamp a larger
percentage as pollutants in drinking water in contrast to
chemicals of organic sources (Rahmanian et al., 2015).
An amount of inorganics remains in form of heavy metals.
Heavy metals have a tendency to mount up in nervous
system and human organs thus affect their regular
functions (Rahmanian et al., 2015). Tashar Turmi village
was well-known for agribusiness activities. There is lack
of available information on the literature for the quality of
the water as well as possible sources of contamination.
Consequently, it is essential to assess the quality of
water in the village to assure the local residents on its
safety and hygiene. Thus current analysis aimed to
evaluate the physicochemical parameters of drinking
water quality of the village.
MATERIALS AND METHODS
The chemicals used were ammonium buffer solution,
silver sulphate, Conc. sulphuric acid, ferrous ammonium
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sulphate, EDTA, Eriochrome black T, and potassium
dichromate, of analytical grades. Instruments used
comprise pH meter (model EC-10 Hach Company),
mercury thermometer (model worner lab), conventional
turbidity tube, conductivity meter (model SC-120 Hanna),
and dissolved oxygen meter (model HI 9143 Hanna).
Sample collection
The sample of water was collected from borehole in dry
period at residential areas. The water sample was taken
in 1-liter plastic bottle. The bottles were kept at a constant
temperature of 4-10∘C to prevent contamination as well
as the effects of temperature and light. Analyses of
temperature, colour, conductivity, pH, dissolved oxygen
and turbidity were conducted at the sampling site using
the techniques of American Society for Testing and
Materials (ASTM) and American Public Health
Organization (APHA, 1995). The sample colour was
measured through visual evaluation of the sample with
distilled water; the outcome was presented as greenish,
clear, blackish, greyish, and brownish. Temperature was
determined through immersing thermometer into the
water sample for a time period until the thermometer
reading stabilizes expressed as °C.
The pH was
measured by submerging the probe pH in the sample
which stayed for few minutes to attain a stabilized
reading. The sample conductivity was measured by
submerging the probe in the sample and the impression
was documented once the stability indicator disappears.
The turbidity was measured pouring the water sample in
the tube until the mark bottom is invisible and recorded.
The dissolved oxygen (DO) of the samples was
measured by dipping the electrode into the sample and
recorded.
Total Suspended Solid (TSS) and Total
Dissolved Solid were carried out through the filtration
process according to Sawyer et al. (1994) and APHA
(1995). A measured amount of sample was poured on a
fiber filter which was pre-weighed prior starting the
process of filtration. The filter was removed upon the
process of filtration and placed in an oven for 2-3 hours at
100°C to fully dry the residual water, then weighed, and
the gain in weight of filter signified the TSS contents. The
gravimetric method was used to determine the TDS
content. Upon TSS filtration analysis, the filtrate was
heated at 100°C in oven till the remaining water is entirely
evaporated. The residual weight signifies the quantity of
TDS in the sample (Rahmanian et al., 2015).
The Biological oxygen demand (BOD) was measured
by filling the specific size airtight bottles with water
samples and incubated for 5 days at specified
temperature (20°C). The change in the dissolved oxygen
initially measured and upon incubation provides the BOD.
Total hardness (TH): A 50 mL of well-mixed sample
was pipetted; to which of ammonium buffer 1 mL and
Eriochrome black T indicator 2-3 drops was added in a
conical flask. The mixture is titrated against standard

28

0.001M EDTA until the wine red colour of the solution
turns pale blue at the end point.
Chemical Oxygen Demand (COD): was determined in
which conc. sulphuric acid 15 mL with mercuric sulphate
0.3g along with potassium dichromate 5 mL of 0.025M
and a pinch of silver sulphate was taken into a Nessler”s
tube. A thoroughly shaken 10 mL of sample was pipetted
out into this mixture and kept on the hot plate for
digestion for 90 minutes, distilled water 40 mL was added
to cooled the mixture to make up to 50 mL and titrated
against 0.25M ferrous ammonium sulphate using ferroin
indicator, till the colour turns from blue green to wine red.
RESULTS AND DISCUSSION
The results of physicochemical parameters on the water
sample are presented in (Tables 1 and 2).
pH
The sampled water was measured with a pH meter. A pH
below 7.0 is reflected to be acidic However, pH higher
than 7.0 is alkaline. Acid water can cause corrosion of
plumping system and metal pipes. While, alkaline water
displays disinfection. The usual pH of drinking water
value according to WHO recommendations is 6.5 to 8.5
(Table 1). The pH value of the water sample is lower than
the stated WHO value 6.2 respectively. Consequently,
the effects of low pH on biological activities comprise of
gill damage, ion regulation problem, and replacement of
sensitive acid species with tolerant acid species (Dirisu et
al., 2016).
Electrical conductivity.
The occurrence of dissolved solids such as iron, sodium,
calcium, magnesium and chloride in water samples
conveys an electric current in water. The determined
conductivity value of the sample is shown in (Table 1).
The results display the conductivity to be 21. High
conductivity could lead to mineral taste to the water.
However, measurement of water conductivity in industrial
and agricultural activity is serious. Hence, Water with
higher conductivity may cause metallic corrosion. (Fawell,
1993; Jia et al., 2010; Katsoyiannis and Zouboulis, 2013;
Tuzen and Soylak, 2006).
Turbidity
Turbidity is the muddiness of water that is caused by a
range of constituent. It is related to the diseases content
cause by microorganisms in water, which might originate
from runoff of the soil. The turbidity result is presented in
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Table 1: Physicochemical parameters of water sample in Tashar Turmi village.
Parameter
Color
Temperature (°C)
pH
Conductivity (𝜇S/cm)
Turbidity (NTU)
TSS (mg/L)
TDS (mg/L)
Hardness (mg/L)
DO (mg/L)
BOD (mg/L)
COD (mg/L)

Borehole
No visible colour
35
6.2
21
0
0.5
5
62
6.74
4.65
7.86

WHO
No visible colour
6.5-8.5
5
1000
500
-

Table 2: Classification of water on the basis of total hardness.
Total Hardness mg/L
0-60
60-120
120-180
>180

(Table 1), 0 NTU. Thus, non-turbidity value was
suggested to the natural filtration system,
Total suspended solids (TSS).
The TSS value of the samples is shown in (Table 1). It
was furthermore found very little TSS value. Thus
suggested the sample area had natural filtration
coordination, therefore take out the suspended matter
such as clay, silt, and other particles.
Total dissolved solids (TDS).
TDS are the organic and inorganic matters present in
water solution. Table 1 shows TDS value of 5 for the
water sample. The average value of TDS established by
the WHO is 1000 mg/L.
Total hardness (TH)
Magnesium and calcium are the main ions causing
hardness. The measured hardness of water sample was
62 mg/L as CaCO3 as revealed in (Table 1). According to
Jayaprakash et al. (2014) hardness are classified as soft,
moderate, hard and very hard as given in Table 2.
However, based on this classification the sample comes
under moderate class.

Nature of water
soft
moderate
hard
Very hard

contamination by organic matter and the damage of
organic substances, in addition to self-purification ability
of the water medium. The extreme patience perimeter for
fish is 5 mg/L, and lower 2 mg/L leads to death
(Chapman, 1997). Dissolved oxygen (DO) parameter
acquired for the sample was 6.74 mg/L, as perceived in
(Table 1).
Biological oxygen demand (BOD) and chemical
oxygen demand (COD)
BOD is a measure of the amount of oxygen consumed by
microorganisms during the decomposition of organic
matter. BOD and COD concentrations of waste water
were measured as the two are of major concerns
(Ademoroti, 1996). BOD5 was computed by subtracting
DO after five days of incubation from DO measured on
collection of samples at the point in mg/L. BOD
concentration of samples was 4.65 mg/L as presented in
(Table 1). Chemical oxygen demand (COD) is the oxygen
requirement of a sample for oxidation of organic and
inorganic matter. The water sample has a COD
concentration of 7.86 mg/L.
Conclusion

The water quality parameters from residential area of
Tashar Turmi were establish to be within the commended
perimeters set by WHO, except pH value which originate
to be lower the range which requires further treatment, to
impede the residence from low pH health issues.
Dissolved oxygen (DO)
However, it is also important to investigate other possible
water contaminations such as heavy metals and
Dissolved oxygen was used to measure the amount of
bacteriological parameters, in order to assess the major
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water quality parameters of the village.
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