Available online at www.pelagiaresearchlibrary.com

4
4 4
n K; Pelagia Research Library
' — Advancesin Applied Science Resear ch, 2012, 3 (5): 2549-2552
Librar .
y Library
| SSN: 0976-8610

CODEN (USA): AASRFC

Physico-chemical and microbiological assessment of borehole water in
Okutukutu, Bayelsa State, Nigeria

"Maureen B. Nkamare, ?Anttoniette N. Ofili and *Afolayan J. Adeleke
YFaculty of Nursing, Niger Delta University BayeState.

’Department of Community Health, College of Mediclteiversity of Benin.
3Faculty of Nursing, Niger Delta University BayelState.

ABSTACT

The concern over exposure to drinking water contamis and the resultant adverse effect on humaitthbas
prompted several studies evaluating the qualitgrriiking water sources. Treated water samples vesréected
from all twenty one (21) functional boreholes inuRlkutu using standard techniques" Purbidity, Iron, Nitrate,
Chlorine, Calcium, Magnesium and E. coli, in thetevesamples were determined using standard proedu®ne
household for each borehole by simple random methasl selected and stored water from the borehole wa
bacteriologically assessed. World Health Organisatiacceptable limits for drinking water were used the
evaluation. All physico-chemical parameters in tmie water samples were within recommended stamsdard
Residual chlorine at the sample tap was less tlemommended amount of 0.2mg/l in 61.9% of the béeehall
borehole samples tested negative for E. coli. 660f%tored borehole samples in household testediyo$or E.
coli but was negative for all other enterococci tea@.This study has shown that water from the boles in
Okutukutu community in Yenagoa Local Governmena AreBayelsa state, (judging from the physico —ntical
and microbiological variables measured in this stués safe for drinking and other uses. The micotdgical
analysis of stored borehole water showed that 1#@% of stored house hold water was contaminated ®icoli.
Hence there is need for improved hygiene and redulgiene education.
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INTRODUCTION

Water is of the most important of all natural resas. It is vital for all living organisms. Accelsgity and
availability of fresh clean water is a key to susthle development an essential element in hefaltd production
and poverty reduction. As important as water may it® economic importance as a medium of wateatesl
disease, which constitutes a significant percentdgbe diseases that afflict human, must not ber-taoked. An
estimated 1.2 billion around the world lack accesssafe water [United Nations Non Governmental $dai
Services (NGLS).Third World Water Forum on waté03].

Every 20 seconds, a child dies from a water-reldisdase [WHO 2009]. Diarrhea remains the secaamirig cause
of death among children under five globally. Neamhe in five child deaths — about 1.5 million egelar — is due to
diarrhea. It kills more young children than AlDSalaria and measles combined. [WHO 2009]

The quality of groundwater is a function of natysedcesses as well as anthropogenic activitiesatditompounds,
heavy metals pesticides etc that are containediirdonking water can also constitute undesiratdBupant when
they are not within World Health Organization (WH@)idelines for drinking water [WHO, 1996].
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From environmental stand point, there is a neexbtertain the level of water quality of a locatityavoid or reduce
some of these health hazards. Based on thesestuiyg was carried out in Okutukutu, a community¥enagoa the
capital of Bayelsa State, Nigeria.

MATERIALSAND METHODS

There are only twenty one functional boreholes kutOkutu community and for each borehole by sintpledom
sampling method, one household was selected aretistater from the borehole was bacteriologicatlyessed.

Cotton wool soaked in 70% ethanol was used toligeerine nozzle of the borehole from which samplese
collected. The tap was allowed to run for two mé@subefore sterile 250ml screw capped plastic boitle carefully
uncapped and filled with water and recapped. Wedetples were transported to the laboratory in decadth ice
for bacteriological analysis within three hourscoflection.

Traditional methods for detecting presumptive [Esidhia coli and streptococci was adopted followstgndard
laboratory precautions to assess the microbiolbgigality of the bore hole water samples collected.

Physico-chemical assessment: This involved visual assessment of the exterratufes of the water samples, which

includes specific odour, and appearance (colouhidity and presence of floating particles, or ar&ous

materials). Parameters such as total hardnesgnme®f minerals (such as magnesium, chlorinejuraldron and

Nitrate) were determined by methods described kglé§eand Andrews (1998); Foster and Leslie (1978).
RESULTSAND DISCUSSION

TABLE 1 Summary of physical and chemical parameter s of boreholes

Parameter N Minimum Maximum Mean Std.deviation
P! 21 6.63 7.31 6.9714 0.24017
Turbidity 21 0.10 0.54 0.3286 0.11757
Iron 21 0.00 0.30 0.0590 0.09439
Nitrate 21 0.00 0.00 0.000 0.00000
Magnesium hardness 21 7.90 21.00 13.4790 4.05359
Calcium hardness 21 30.00 90.00 55.8095 18.25546

Total hardness 21 37.90 111.00 69.2886 22.13055
Residual chlorine 21 0.00 0.32 0.1267 0.11599

Total chlorine 21 0.00 4.70 1.5800 1.51242
Key; N = No of boreholes.

Health is determined by many factors which includeome, environmental conditions like access toqadee
sanitation and safe drinking water supplies, bajraghange and availability of health servic&sogmpson and
Khan, 2003]. The provision of sanitation facilities and theewf clean portable water should ensure the rigtuof
water related illness and dramatically improve tllity of life. In most cities throughout the wabylproviding
access to piped water and sanitation for the uplo@mn continues to be a challenge for a numberagars. Some of
the challenges include difficulties with land teauirregular crowded street patterns and the pitbrebhigh cost of
installing household connections for poor familielowever, these two basic facilities are in inaddgusupply
especially in urban squatter settlements. As altregound water and surface water sources are bgingsly
polluted resulting into outbreaks of diarhoea, eha) and dysentery, which continues to claim mares|[UNEP,
1999].

The results of various physical and chemical arrdipaters of borehole water from tap are tabulatddble 1.
Odour and appearance of the water samples werel fraube unobjectionable and clear. Odour in wagarsually

caused by volatile substances associated with mrgaud inorganic chemical materials such as algaehgdrogen,
respectively [La Dou 2004].
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P" of the collected water sample

The pH values in the study areas are confined snostihe range from 6.63to 7.31indicating the dliglacidic to
slightly alkaline (near neutral) nature of the grdwaters and are well within the limits prescritbedvarious uses
of water including drinking water supplies [WHO 20D

Total Hardness (Calcium and M agnesium (M g2+))

It is known that calcium and magnesium along wlhitt carbonates, sulphates and chlorides natucalhfer
temporary and permanent hardness. A 300 mg/l hes lcommended as a desirable limit and 600 mgtheas
maximum permissible limit for potable waf@ureau of Indian Standard, 1991]. The water samplere soft to
moderately harfFreeze and Cherry 1979]. The magnesium and calciomeentrations were within recommended
limits of 30mg/l and 75mg/l, except Esowe, Amasama/ombu, and Zambdest boreholes with calcium
concentrations of 77mg/l, 85mg/l, 90mg/l, and 78mg/

Calcium, which is essential for nervous system famdhe formation of bones, is commonly presenglinwater
bodies where it usually comes from the leachingooks [Agunwamba, 2000]. On the other hand Magmesai
usually less abundant in water than calcium, pestthe to the fact that magnesium is found in thithsacrust in
much lower amounts as compared to calcjUlNEP 1999]. High concentration of magnesium imkimg water
gives unpleasant taste to the wfgHO, 1996]. Calcium and magnesium concentrationsater have been linked
to outcomes in heart diseagescie, 2004]. There is epidemiological evidencestmgest a lower incidence of heart
disease in communities with hard water (high cafcand magnesium conterjtfrantisek, 2003, Anderson and Le
Riche, 1971].

Chlorine

Chlorine distribution in the samples used in thiglg indicated that free chlorine concentratiorsiafy one percent
(61%) of the samples lie below the desirable lifts2mg/l) recommended for drinking water. A liroit 100 mg/I

of chloride has been recommended as maximum pebeidsnit for drinking watefWHO, 1996]. This limit has
been laid down primarily based on taste considmmatiHowever, no adverse health effects on humaws heen
reported from intake of water containing even higtencentrations of chloride [Jim, 1995].

Iron

Most groundwater supplies contain some iron becauseis common in many aquifers and is found acé
amounts in practically all sediments and rock farores. The iron content of groundwater is importartause
small amounts seriously affect water’s usefulnesssbme domestic and industrial purposes. The Wdddlth
Organization recommends that the iron content iokdrg water should not be greater than 0.3mg/Lalbse iron in
water stains plumbing fixtures, stains cloths dgriaundering, incrusts well screens and clogs p[Pesitsch,
2003} In Yenagoa metropolis, the State Water Board recents 0.3mg/l of iron as the maximum expected limit.
All the boreholes analysed in Okutukutu falls witllie range 0.1mg/l to 0.3mg/l.

Nitrate

Nitrogen enters the ground from several sourcesta®eplants such as legumes fix atmospheric ninognd
transfer it to the soil where it is used by plaf8@eme of the surplus nitrogen is removed in salubyg downward
percolating soil water. Other sources of soil mjgn are decomposing plant debris, animal wastesdimld solid
waste and nitrogen fertilizers. Additional nitrogeray enter groundwater from sewage discharge od. lAlso,
many industrial solid wastes contain high conceiuna of nitrogen. Natural nitrate concentrationggroundwater
range from 0.1 to 10mdg/Mdeyemo, Ayodeji, and Aiki-Raji, 2002]. Nitrate concentration greater than 45mg/l is
undesirable in domestic water supplies becauseegbotential toxic effect on young infants. Methghobinemia is

a disease caused by nitrate, which is converteiktite in the intestines [Adeyemo, Ayodeji, andkiARaji, 2002].
The safe nitrate limit for domestic water is sedamg/I[[WHO, 1984]. Nitrate cannot be removed from watgr b
boiling but must be treated by distillation. Nigatvas absent in all the boreholes in Okutukutu.

An important indicator of water quality is the nuentof bacteria present in the water. Though it \wdug difficult

to determine the presence of all bacteria in a s&ngertain types of microorganisms can serve diators of
pollution. Chief among these are the coliform baatevhich survive better, longer and are easieddtect than
other pathogen&egley and Andrew, 1998, Agunwamba, 2000]. E. t®liegarded as the most sensitive indicator
of faecal pollution. Faecal indicator bacteria hdween used to measure water quality and persorgibrigy
standards in a variety of settinggdent and Strauss 1997]. In this study, the b&dtéecal indicator E. coli was
used to provide an insight into the water qualiynf source. Water samples taken directly from baeekaps in
this study yielded neither coliforms nor E. colhi§ agrees with Howard that boreholes as low cadtrtology
option for developing countries are generally cdestd as safe sources of drinking water when pipper
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constructed and maintained, they provide consistepplies of safe and wholesome water with low obi@l load
and little need for treatment of the drinking wdieutsch, 2003].

CONCLUSION

Any civilised society should consider the provisafrsafe drinking water a priority. This is so besa safe drinking
water is a basic need to human development, haatthwell-being. Microbiologically and chemicallyrdaminated
drinking water has been linked with a great mayooit health problems. For instance, cholera antdigfever are
diseases associated with microbiologically contateid drinking watefWwHO, 2004]. Chemical contaminants of
drinking water such as lead, cadmium, nitratejtaiand N-nitrosamines are also potentially harnbdduinanJain,
Bhatia, and Vijay 1995, Frederick, 1990]. Besides health aspect of contaminated drinking watestheically
unacceptable drinking water will undermine the aderice of consumers; lead to complaints and mop®itantly,
possibly lead to the use of water from sourcesdhatess safe.

The microbiological and physico-chemical charasters of the drinking water supplied by the Bor&soin
Okutukutu community were investigated. The investmn entailed assessment of the pH, turbidity,atét iron,
calcium, magnesium, chlorine and coliform count,aih twenty one (21) functional Boreholes in Okuitik
community. The assessment indicated that the bteetater is fit for drinking and other domestic hpations.
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