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INTRODUCTION
Water quality has been a major concern globally;

both the surface and the groundwater quality are affected
by either human or natural influence. Even without human
influence, water quality can be affected by the weathering
of bedrock minerals, by the atmospheric processes of
evapotranspiration and the deposition of dust and salt by
wind, by the natural leaching of organic matter and
nutrients from soil, by hydrological factors that lead to
runoff, and by biological processes within the aquatic
environment that can alter the physical and chemical
composition of water. There is a need for constant
monitoring of water for consumption or irrigation in other
to assess the level of different physicochemical parameters
of water Harney  et al., (2012). Due to lack of pipe-borne
water, rural dwellers mostly rely on streams and hand-
dug well as sources of water for drinking and domestic
users. In rural areas, the same stream used as a source of
water for drinking is also used by animals. These resources
are under threat due to pollution either by the human
lifestyle manifested by the poor hygiene practices in
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ABSTRACT

This research work was conducted to determine the levels of
some physical-chemical parameters of the water bodies in  Basirka
located in Gwaram LGA, Jigawa state Nigeria. The main aim of this
research was to find out the suitability of the water bodies for drinking,
and domestic purposes. Water samples were collected in November
2019  at three sampling sites and were analyzed for various
physicochemical parameters such as temperature, PH, Electrical
Conductivity, Total dissolved solids (TDS), Dissolve Oxygen and
alkalinity. The study showed that the mean value of studied parameters,
except dissolved oxygen in all the sites, all the parameters measured
were within the permissible limit of  NSDWQ, (2007) and WHO, (2017)
for drinking water. Therefore, the water was found to be fit for human
consumption and was found to be safe and utilizable for domestic
purposes.

KEY WORDS
Assessment, Physico-chemical
parameter, waterbody, Basirka,
Gwaram.

developing countries (Punmia and Jain, 1998, Ikem et al
2002, Akujieze et al 2003). A healthy environment consists
of all factors, circumstances, and conditions surrounding
the environment. The neglecting pipe-borne water and
sanitation facilities in the rural area of developing countries
has posed a health risk to the rural dwellers, thereby
exposing them to a variety of health-related problems such
as water bone diseases SridhaR, (2000). The objective of
this study was to determine the levels of some physical-
chemical parameters of the water body namely: Dutseyal,
Gadama, Kankare, Katarko and Tsamiya Uku located in
Basirka town, Gwaram local government of Jigawa state,
which is used for drinking, Fishing domestic used and
animal consumption.

MATERIALS AND METHODS
Study Area
The study was conducted in Basirka, Gwaram

Local Government Area of Jigawa state, which is located
in the North-Western part of Nigeria. Its geographical
coordinates are latitude 110 9’ 0’’ N and longitude 100 20’
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0’’ E. The minimal elevation is 296m while the maximal is
768m above sea level. The predominant occupation of the
people of the area is; farming, hunting, fishing, animal
rearing, and handcraft. The area experiences two marked
seasons, rainy and dry season. Rainfall starts around the
month of April or May and lasts through October with its
peak precipitation in August. These water bodies are
located as follows

SELECTION OF SAMPLE SITES
The water samples were collected from three

different points of the water body. The points can be
classified into three types. 1. Inlet point – As sample A. 2.
Centre point – As sample B. 3. Outlet point  - As sample C

2.3. COLLECTION OF SAMPLES
The water samples were collected in the plastic

bottles.  Initially, the prewashed bottles were rinsed with
sample water. The closed bottle was dipped in the lake at
the depth of  0.5 m, and then a bottle was opened inside
and was closed again to bring it out at the surface. The
samples collected in three replicates from three different
points were mixed to prepare an integrated sample.

2.4. PHYSICO-CHEMICAL PARAMETERS
To study the physicochemical properties of the lake

water content, water samples were collected from the lake
surface in a clean plastic container in November 2019.
Samples were collected during morning hours between
7.00 to 10.00 a.m. using a one-liter container. Parameters
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including temperature, PH, Electrical Conductivity, Total
dissolved solids (TDS), Dissolved Oxygen, and alkalinity,
were analyzed using parameters were analyzed in
laboratory using Dissolve oxygen meter,  Ph/TDS/Ec/
OC meter, DR/890 Colorimeter in Abubakar Tafawa
Balewa University Public health engineering laboratory
Yelwa Campus Bauchi, Bauchi State Nigeria. We adopted
standard guidelines of water sampling and
physicochemical parameters evaluation Reasoner,  (2004).

2.5. DATA ANALYSIS
The Analysis of variance (ANOVA) for data

obtained was analyzed using Minitab 16.0. The variation
between the reservoir was done using one way ANOVA
at p<0.05 level of significance.

3.0. Results and Discussion
3.1. Temperature
The temperature has been a factor that determines

the abundance of aquatic communities in the water body.
If the temperature is altered, they may be a shift in aquatic
life. The temperature in the water body above 30 °C, can
lead to the suppression of all benthic organisms. Also,
some plankton groups can survive under different
temperatures. One of the common organisms is diatoms
they dominate at 20-25°C, green algae dominate at 30-35
°C, and cyano-bacteria dominate above 35 °C Fakayode,
(2011). In our study the temperature recorded had differed
significantly between the study sites,  in Dutseyal water
body, 28.2°C was recorded, while in Gadama water body
it was 29.3°C and, in Kankare water body 30.1°C was
recorded, then 28.8°C in Katarko water body and 29.0°C
in Tsamiya Uku water body. However, among all the sites,
the maximum temperature was observed in Kankare
waterbody with 30.1°C. (Adekunle, et al., 2007) reported
30.33°C at the river 100cm distance from the dumpsite.

3.2. pH
pH is defined as the intensity of the acidic or basic

character of a solution at a given temperature. pH is the
negative logarithm of hydrogen ion concentration (pH=-
log [H+]). Mostly, the pH of water is between7.0 to 7.85,
pH play a key role in the survival of biotic communities,
most of plant and animal can only survive in a narrow
range of pH from slightly acidic to slightly alkaline
condition Paul and  James, (2011). pH serves as an indicator
of the existence of aquatic life since most of the organisms
can survive in a narrow and critical pH range. pH is
important that determines water use for various purposes
WHO, (1998). The results of our study showed  the pH
had differed significantly between the study sites. In the

Dutseyal water body the mean of 7.9 was recorded, while
in the Gadama water body was 7.2 and, in Kankare water
body 7.2 was recorded, then 7.3 in the Katarko water body
and 7.6 in Tsamiya Uku waterbody. However, the
maximum pH was observed in the Dutseyal waterbody
with 7.9. The maximum pH mean recorded in our study is
within the acceptable limit for drinking water in NSDWQ,
(2007) and WHO, (2017).

3.3. Electrical Conductivity
Electrical conductivity is the capacity of electrical

current that passes through the water. It is directly related
to the concentration of ionized substances in water and
may also be related to problems of excessive hardness.
Conductivity is a quantify of water’s potential to pass
electrical flow. This capacity is directly related to the
concentration of ions in the water. These conductive ions
come from dissolved salts and inorganic materials such
as alkalis, chlorides, sulfides, and carbonate compounds.
Compounds that dissolve into ions are also known as
electrolytes. The more ions that are present, the higher the
conductivity of water Adefemi and Awokunmi, (2010). Our
results of this study showed that  Electrical conductivity in
Dutseyal water body was  93.3 µs/cm, while in Gadama
water body was 90.0 µs/cm and, in Kankare water body
110.0µs/cm was recorded, then 63.33µs/cm in Katarko
water body and 39.67µs/cm in Tsamiya Uku water body.
However, the maximum Electrical conductivity was
observed in the Kankare water body with 110.0µs/cm. The
maximum Electrical conductivity recorded in our study is
within the acceptable limit for drinking water in NSDWQ,
(2007) and WHO, (2017).

3.4.Dissolved oxygen (DO)
Dissolved oxygen (DO) simply means microscopic

foam of gaseous oxygen (O2) that is mixed in water and
obtainable to aquatic organisms for respiration. DO is the
key indicator of the health of a water body and its capacity
to support a balanced aquatic ecosystem of plants and
animals. Low DO (less than 2mg/l) could show poor water
quality and  therefore will be difficult in sustaining
sensitive aquatic life Basavaraja et al., (2011). The results
obtained from this study showed that there was no
significant variation between the dissolved oxygen.  The
Dissolved oxygen (DO)  in Dutseyal water body was
7.3mg/l, while in Gadama water body was 5.5mg/l and,
in Kankare water body 6.5 mg/l was recorded, then 6.2mg/
l in Katarko water body and, 7.3mg/l in Tsamiya Uku
waterbody. However, the maximum t Electrical
conductivity was observed in Kankare and Tsamiya Uku
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water body with both having 7.9mg/l Meme et al., (2014)
reported that DO was 6.02 to 7.01mg/l at oinyi River,
Nigeria. The result obtained from all sites is within the
NSDWQ, (2007) and WHO, (2017).

3.6. Total Dissolved Solids
Water as a good solvent can easily be contaminated

by impurities. The characteristic of water as tasteless,
colorless, and odorless is often called the universal solvent.
Dissolved solids" refer to any minerals, salts, metals,
cations or anions dissolved in water. Total dissolved solids
(TDS) consist of inorganic salts (principally calcium,
magnesium, potassium, sodium, bicarbonates, chlorides,
and sulfates)  with small amounts of organic matter that
are dissolved in water. TDS in drinking-water starts from
natural sources, sewage, urban run-off, industrial
wastewater, and chemicals used in the water treatment
process, and the nature of the piping or hardware used to
convey the water, i.e., the plumbing. In general, the total
dissolved solids concentration is the sum of the cations
(positively charged) and anions (negatively charged) ions
in the water. As a result, the total dissolved solids test
provides a qualitative quantify of the total of dissolved
ions. Thus, the total dissolved solids test serves as an
indicator test to determine the general quality of the water
Krishnamurthy,(1990). The results obtained from this
study showed that  Total dissolved solids (TDS) in Dutseyal
water body was 74.67mg/l, while in Gadama water body
was 70.33mg/l and, in Kankare water body 86.67 mg/l
was recorded, then 54.00mg/l in Katarko water body and,

35.00 mg/l in Tsamiya Uku water body. However, the
highest total dissolved solid was observed in the Kankare
water body with 86.67mg/l. The maximum Total dissolved
solids (TDS) recorded in our study is within the acceptable
limit for drinking water in NSDWQ, (2007) and WHO,
(2017).

3.7. Alkalinity
It is Composed primarily of carbonate (CO32-) and

bicarbonate (HCO3-), alkalinity serves as a stabilizer for
pH. Alkalinity, pH and hardness determine the toxicity of
many substances in the water. It is determined by simply
dilute HCl titration in the presence of phenolphthalein
and methyl orange indicators. Alkalinity in boiler water
results from the presence of hydroxyl and carbonate ions.
Hydroxyl alkalinity (causticity ) in boiler water is essential
to protect the boiler against corrosion. As well high a
causticity causes further operating problems, such as
foaming. Excessively high causticity levels can result in a
type of caustic attack of the boiler called "embrittlement"
Patil et al ., (2012). The results obtained from this study
showed  that alkalinity in Dutseyal water body was 114.0
mg/l, while in Gadama water body was 119.62 mg/l and,
in Kankare water body 152.7 mg/l was recorded, then
104.67 mg/l in Katarko water body and, 59.00 mg/l in
Tsamiya Uku water body. However, the maximum
alkalinity was observed in the Kankare water body with
152.7mg/l. The maximum alkalinity recorded in our study
is within the acceptable limit for drinking water in
NSDWQ, (2007) and  WHO,(2017).



Vol: VI  Issue I,JAN-MARCH, 2020, ISSN :(P)-2454-6542; (E)-2455-9342

Journal of Research Innovation and Management Science

21

Conclusion
The results obtained from the different sites, only

Dissolved oxygen was found to be at above the threshold,
while Temperature, pH, Electrical conductivity, Total
dissolved solids, and alkalinity were found to be within
the threshold limit for drinking water in NSDWQ, (2007)
and WHO, (2017).
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