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Abstract:Considering the significance of water to public well-being, this study was carried out to determine the
physico chemical parameters of drinking water from Boreholes, Taps, Wells, Pond and Dam used in Dutsin-ma
Local Government Area, Katsina State during dry season to determine the quality of water used for drinking in
Dutsin-ma. Two hundred water samples were analysed using standard analytical methods from March to June
2018. The parameters evaluated include: colour, taste, odour, pH, chloride, phosphate, sulphate, nitrate,
hardness, electric conductivity, turbidity, dissolved oxygen (DO), biological oxygen demand (BOD) and total
dissolve solid (TDS). The results from the laboratory analysis showed that most of the sources were colourless,
odourless and tasteless and most of the physico-chemical parameters conform to the WHO standard except the
turbidity and hardness of few sources. Anova indicates a highly significant difference (P<=0.001) in the
physico-chemical properties of the water sources and there was however no significant difference in the DO
(p<=0.892). The results of this study point out that drinking water sources used in Dutsin-ma is of good quality
for human consumption but there is need to improve the treatment of tap water to make it more suitable.
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I.  Introduction

Water is described as one of the naturally occurring substances on earth, and a vital requirement for life
by being among the most precious and important natural resources for life on earth as well as a basic
requirement in the life of all living organisms ranging from the simplest to the most complex organisms.
Waterconstitutes a combination of hydrogen and oxygen atoms (H,O) and described as the most abundant
compound (70%) on earth surface (White et al., 2005).

The quality and accessibility of drinking water is essential in the man’s unceasing existence and body
functioning (Allietal., 2011). Making a portable water obtainable to the population is necessary to prevent health
threats (Rahmanianet al., 2015). It has been revealed by the World Health Organisation (2011) that 75% of all
the diseases in developing countries are associated with drinking water that is polluted.

The chemicals used in the water treatment or construction materials used in the water supply system
bring about the formation of the chemical by products of which some are harzadous, as such now the drinking
water can be a disease spread vehicle (Chigoret al., 2012). Sources of water such as wells, bore holes, ponds and
streams need to be protected against contamination by harmful chemical substances (Chollomet al., 2013).

According to Reda (2016) the problems associated with chemical components of water arise primarily
from their ability to cause bad health effects after prolonged periods of exposure, of particular concern are
contaminants that have cumulative poisonous properties, such as heavy metals and substances that are
carcinogenic. The most common problems in household water supplies may be attributed to hardness, iron,
sulphides, and disease producing pathogens among others (Rafieiet al., 2014).

Water of good quality should be free from chemical which act together with ground water and alter the
pH and other water quality parameters and must be suitable in terms of its physical appearance such as colour,
the taste should be acceptable as well as its odour, they should be in accordance with the World Health
Organization guidelines on the quality of drinking water as cited by (Ani and Itiba, 2015). To realize this,
different water sources such as wells, bore holes, ponds and streams require protection against contamination by
possible parasites, micro-organisms and harmful chemical substances.

Drinking contaminated water that does not meet the potability standards, threaten human health. The
water can be detrimental when you have pathogens and chemicals that can be harmful to the body, causing
diseases (Chigoret al., 2012).Thus, regular physico-chemical, evaluation of water source must be carried out to
determine or check the effectiveness of drinking water treatment process.
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According to Tsai et al. (2003); and Wasserman et al. (2004) continuing exposure to chemicals in
drinking water may affect cognitive development and that consumption of lead leads to majorbehavioural
change and cognitive impairment in children which can last a lifetime and contributes to a horrible cycle of
malnutrition and poverty. Other chemicals can also have effects: for example, children exposed to high levels of
arsenic during early childhood score significantly lower on neurobehavioral tests than children not exposed to
arsenic. High levels of manganese in water can also have neurological effects (Wasserman et al., 2006).

Il. Materials and Methods

Study Area

Dutsin-ma is one of the oldest Local Government Area’s (L.G.A) of Katsina State. Its headquarters is
located in the town of Dutsin Ma. The L.G.A has an area of 527 km? and a population of 169,671 at the 2006
census (Nona.net, 2017). Dutsin-ma became a Local Government in 1976 with inhabitants that are
predominantly Hausa and Fulani by tribe. Their main occupation is farming and animal rearing. The Zobe Dam
lies to the south of the town of Dutsin Ma. The main sources of drinking water in Dutsin-ma L.G.A are
boreholes, Dam, Wells, Rain water, Pond and Tap water. The area extends between latitudes 12 0 29’ 0 " and 12
0 12 ' 30 North of the equator and longitude 07 0 22 '0 and 07 0 33’ 0" East of the Greenwich meridian and the
vegetation of the region is predominantly of savannah type having only about three months of rainfall annually
(Ministry of Land and survey, Katsina, 2018). Moreover, the climate of the area is semi-arid classified as
tropical wet and dry climate (AW) in the W. Koppens’ scheme with maximum day temperature of up to 380 C
in the months of March, April and May and with minimum temperature of about 22 o C in December and
January. There is few household engaged in traditional fishing from the Zobe Dam (Nona.net, 2017).
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Sample Collection

The sampling was done randomly and the sites were Garhi, Kagara, Kontamawa, Dabawa,Kuki,
Bagagadi, Shema, Maitsani, Dagelawai, Dangaje, Dutsin-ma dam, Dutsin-ma borehole and Dutsin-ma tap.
Therefore, thirteen different locations were sampled. The water sources include covered well, uncovered well,
dam, borehole and tap water within the sampling area. The water was collected into 1llitre cleaned plastic
polyethylene bottles. The sampling time was every week between 9 tollam on each sampling day during dry
season. At each sampling, replicates water samples were collected from various drinking water sources and were
taken to the Biology Laboratory of Isa Kaita College of Education Dutsin-ma, Katsina State in an icebox jar to
avoid changes in the water quality. Earlier to the sampling all the bottles were washed and rinsed thoroughly
with distilled water. Physical and chemical analysis were carriedout using standard analytical methods on each
of the replicate samples in the laboratory to determine the overall drinking water quality. The results gotten were
matched with the World Health Organization (WHO) standard on drinking water quality parameters to
determine conformity with the guiding principle.

I11. Results And Discussion
The result of the physico-chemical analysis of the water sources used in Dutsin-ma Local Government Area
Katsina state is presented in Table 1.

Table 1: Summary of physico chemical parameters during dry season(March-June, 2018)

Water pH Temp. E.C DO BOD  Turbidity  Hardness NO3 S P Cl TDS
source (ppm) Mg/L Mg/l (mg/l)  (mg/l)  (mg/l) (mgl/l)

Dam 6.97 34 0.12 1.7 0.5 110 44.2 12.8 186.7 40.9 53.2 594
Tap 6.53 28 0.13 1.9 0.6 5 379 111 161.6 174 59.2 494
Well 6.58 25 0.16 15 0.4 75 439 1.9 0.22 10 132.2 303
Pond 8.28 28 0.07 1.6 0.7 5 668 1.2 0.02 33 126.6 640
B/hole 10.76 25 0.43 2.3 0.9 5 286 11.4 175.1 17.6 99.8 652
WHO 6.5- 25 1000 5 10 5 200 45 250 50 250 1000
standard 8.5

Physico-chemical parameters ofdry season in relation to sources

Result of physical analysis

The result of the physical analysis as seen from table labove shows that Dam water was the most
highly turbid with mean value 110NTU which is above the acceptable value of < 5. It is followed by well water
with 75 NTU. The mean value of temperature of Dam water was 34°c which is above the acceptable limit of
25°%, so also that of tap and pond with 28°c respectively. All the remaining physical parameters of the sources
mentioned above and otherswere colourless, odourless, and tasteless. The Electrical conductivity and Total
dissolved solids of all the sources were within the acceptable limit as acknowledged by (WHO, 2008).

Result of chemical analysis

The table 1 above shows that the pH value of water from borehole 10.76ppm was above the acceptable
range of 6.5 to 8.5ppm. Likewise the hardness of well water with the mean value 439mg/L was above the
standard of WHO of 200mg/L, but the nitrates, phosphate, sulphate, chloride as well as BOD and DO are all
within the acceptable limit of WHO. All the parameters of pond water were within the acceptable limits of
WHO except forhardness whose value was 668mg/L. For the borehole water, its hardness 236mg/L was slightly
above the acceptable limits of 200mg/L. Anova indicates a highly significant difference (p< 0.001) in all the
parameters across the sources except for temperature and DO (p< 0.1 and p< 0.2 respectively.

IV. Discussion

The water quality parameters that are physical such as colour, taste and odour of most of the sources in
this study which was during dry season showed they are clear with no taste or smell. This shows how
satisfactorily the water can be. This is in line with the findings of Yusuf et al. (2015). Those that were turbid
such as samples from Dabawa well, Kontamawa well and Garhi well were still odourless and tasteless. The
colouration could be due to the nature of their location being them well water with rocks segments inside the
wells. The other turbid samples were the Dutsin-ma Dam and Maitsani pond water that collects run-off water
from different routes; they therefore stand a greater risk of contamination. Hence, they recorded the highest
value of turbidity which was above the limits of the WHO and this agrees with the findings of Alhassanet al.
(2008).

The temperature values of the sources such as Dam, Pond and Tap that were higher than the WHO
limit could be attributed to the rise in the environmental temperature. This is similar to the findings of Liadi
(2005) and that of Shyamalaet al. (2008) in a study conducted in Tamilnadu, India. The level of conductivity
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and total dissolved solids of all the samples analyzed were in line with the WHO standard. This is similar to the
result of Reda(2016), Yusuf et al. (2015) and Rahmanianet al. (2015).

The pH of most water sources was found to be between 6.5 to 8.2ppm which shows that the water
sources pH fell within the WHO acceptable limit (6.5 — 8.5ppm). This agrees with the report of

Yusuf et al. (2015), Reda(2016) and Rahmanianet al. (2015). The level of nitrate in the water sources
ranging from 1.2 to 12.8 was within the acceptable limit of WHO of 45mg/I. This is in line with the findings of
Nagamani (2015). The Chlorides and Sulphate levels were also within the acceptable range. This corresponds
with the results of Nagamani(2015) and also the findings of Eric and Isaac (2013), shymala et al. (2008).

The values of dissolved oxygen (DO) of the water sources was within the acceptable limit of WHO of
less than or equals to 5. This is similar to the findings of Shyamalaet al. (2008) and Nagamani (2015).The
Biological oxygen demand (B.O.D) of all the water sources was within the acceptable limits of the WHO which
is < 10. This is similar to the findings of John et al. (2010).

In this study the mean for temperature of all the study sites was higher in the dry season when
compared with that of wet season. The temperature variation throughout the study period compares well with
the ranges reported for other water bodies in Nigeria such as Mairua reservoir (Liadi, 2005). The lower
temperature in the dry season could be due to the fact that the temperature of water connects with maximum air
temperature and sampling day especially surface water as cited by Patilet al. (2012).

Total dissolved solids (Tds) of all the sourcesstudied were averagely higher in the dry season than the
values obtained during wet season except for Dagelawai well and Garhi well. This differs from the findings of
Liadi (2005) in Mairua reservoir, Funtua, Katsina State.The mean for conductivity of the water samples from
Dutsin-ma dam, Dutsin-ma tap and Dutsin-ma borehole collected and analysed during dry season was higher
than that of rainy season. This is in line with the findings of Patilet al. (2012). The higher conductivity values
during the dry season may be as a result of evaporation with consequent reduction in volume thereby increasing
the ionic concentration of the water sources.

The variation observed with the pH values of most sources was that the mean for pH of the dry season
was slightly higher than that of the rainy season. This may be attributed to low decomposition of organic
materials during that period. This is in line with the findings of Yusuf et al. (2015).

The relatively higher mean values in water hardness in the dry season than wet season may be due to
the termination of the rain and effect of evaporation in the dry season. This is similar to the findings of Liadi
(2005) and the findings of Eric and Isaac (2013).

The lower mean value of Dissolved Oxygen during the dry season could be due the fact that Oxygen
deficiency is common in water bodies, especially during warm, dry, summer months despite the fact that they
were within the acceptable limit. Similarly, the lower mean value of Biochemical oxygen demand during dry
season when compared with that of wet season could be due to decrease in the concentration of organic material
in the water.

The mean value of nitrate level found in the dry season was lower than that of the wet season. This may
be attributed to concentration effect due to reduction in water volume. The lower mean value of phosphate and
sulphatein the dry season could be due to absence of decaying macrophytes in the water sources which is a
source of phosphate for pond at the beginning of summer and other littoral sediment for the remaining sources.
Similarly, the mean value for chlorides in the dry season was lower than that of the wet season.

V. Conclusion

The analysis of physical and chemicalwater quality parameters of thirteen different sampling sites
representing five different sources of water in Dutsin-ma Local Government Area of Katsina State was
conducted. The result shows that Electrical conductivity, TDS, Chlorides, nitrates, sulphate, hardness,
phosphate, BOD and DO of the water sources are all within the acceptable limit of WHO. However, the
turbidity of Dam and well water was well above the desirable limit and the hardness of tap, pond and borehole
has also exceeded the desirable limits which are due to the termination of the rain and effect of evaporation in
the dry season. In conclusion, from the results of the present study it may be said that the sources of water in
Dutsin-ma is though fit for domestic and drinking purpose but still need treatments to minimize the
contamination especially the hardness level of tap water.
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