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ABSTRACT

Faecal contamination of water bodies is a known ca&uof high morbidity in developing coun-
tries. This study was carried out to assess thel®f faecal contamination in Mvudi River used
as a source of domestic water for people who liveund it. Certified multimeters were used to
measure pH, conductivity and turbidity while memiora filtration technique was employed to
test for E. coli and total Enterococci in 18 wateamples collected during sampling from Janu-
ary to March, 2014. The pH and conductivity valuebtained varied between 7.30-7.88 and
10.47-15.94 mS/m respectively. Turbidity values aver the range of 17.57 and 429 NTU. E.
colicounts were in the range of 950-11,533 cfu/168 while total Enterococci varied between
1,650-4,767 cfu/100 mL. The pH and EC data detersdncomplied with the guideline values of
the Department of Water Affairs and Forestry of SibuAfrica (DWAF) and the World Health
Organization (WHO) for domestic water use, but tudity, E. coli and total Enterococci levels
exceeded these guideline values. Mvudi River isrofilogically unfit and should not be used
for drinking, domestic and recreational purposestiut proper treatment.

K eywords: Contamination, faecal indicator, organisms, surfagemestic water

INTRODUCTION The health of a river system is influenced by
Surface water is one of the most influencediarious factors, which include the geomorphol-
ecosystems on earth. Its alterations have led gy and geological formations, the chemical,
an extensive ecological degradation such gshysical and biological quality of the water

decline in water quality and availability, intense(Poff et al 1997).

flooding, loss of species and changes in the

distribution and structure of the aquatic biotaAccess to safe drinking water is a basic need
thus making them no longer sustainable in profor human growth and economic development,
viding goods and services (Pddf al, 1997). although essential for all life forms (WHO/
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UNCIEF, 2010).More than one billion peopledisease outbreak mostly in developing coun-
in the world do not have access to safe drinkingries of the world. Access to improved water
water (WHO/UNCIEF, 2010; UNDP, 2006). sources in South Africa is at 94% (Department
The use of surface water for domestic and othesf Water Affairs, 2012); however, most rural
purposes has been the norm particularly in rurareas still face challenges of accessing safe
areas where there in either lack or insufficientrinking water. (Muthamba, 2014).
potable water (Obét al, 2002). The quality of
surface water sources is continuously threaffhe South African government has been work-
ened by several anthropogenic activities, rangng tirelessly to provide potable water for her
ing from the effluent of wastewater treatmentcitizens but this has been hampered in a number
facilities to surface runoff from agricultural of ways ranging from inadequate water special-
lands. Scarcity of potable water has been posists working in rural areas to low service deliv-
tively correlated with several water borne dis-ery at the Municipal level. This study was un-
eases. Meanwhile people, mostly residents afertaken to assess the microbial quality of the
rural areas, are forced to consume untreatddvudi River, which is used for domestic pur-
water (Obiet al 2002). poses, agricultural and recreational purposes
and also serves as a major source of water to
The microbial quality of surface water has reNandoni Dam. Mvudi River is located on the
ceived more attention than the physical andeographical co-ordinates EO03029.3’,
chemical water quality parameters because d&030°2846.0' and S22°597.5', S23°0010.4"
the immediate negative effects they have on th@=ig.1). Informal settlements, subsistence agri-
health of man and other living organisms. Theulture and waste disposal sites form major
use of contaminated water for domestic purfand uses within the river catchment.
poses has been linked to several episodes of
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Fig. 1: Map of study area
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MATERIALSAND METHOD which corresponds to the period of highest pre-
Sampling and Analysis cipitation in the study area but were lower in
The sampling of water was done at subsurfache other months. The turbidity values obtained
level (0-5 cm) along various points of Mvudi exceeded the recommended level of drinking
River. The samples were placed in a cooler bowater (DWAF, 1996; WHO, 2006).

with ice and analysed within 6 hours of collec- _ _

tion in the Microbiological Laboratory of the Microbiological parameters _
University of Venda, South Africa. 100 mL of EnterococciandEscherichia coli (E. colihave
the sample was filtered with a 0.48n pore been co.ntinuously used for the assessment of
size, and a 47 mm diameter Millipore filter the quality of water used for domestic and rec-
membraneE. coli and totalEnterococciwere reational purposes worldwide (Korajket al
cultured and enumerated on mFC and enter®013)E. coli count was lowest in February and
Africa) after 24 and 48 hours of incubation,counts were highest in Ja_nuary_ and I_owest in
respectively (APHA, 1992). pH and conductiv-MarCh-_ Thg levels oE. coli obtained did not
ity of the water samples were measured witiyary significantly between the three months
certified multimeter, while turbidity measure- investigated (P>0.05). Significant variations

ments were performed with a turbidimeter. were recorded foenterococcicounts between
the sampling months of January and February

RESULTSAND DISCUSSION (p<002) and January and March (p<002)

Physico-chemical parameters However, the levels determined in February

pH of Mvudi River varied from 7.30-7.66 and March did not differ significantly. The
(Table 1) and did not exceed the specified pHnean levels oE. coli recorded from January-
limits for domestic water by DWAF and WHO March, were 1933 cfu/100 mL, 950 cfu/100 mL
(6-9.5) (DWAF, 1996 and WHO, 2006). Theand 11533 ch/lOO mL, respectively. These
pH of a river plays an important role in thelevels were higher than the recommended
bioavailability of metals for aquatic organisms.guideline of DWAF and WHO for various wa-
Most metals are bioavailable at lower pH buf€r use (DWAF 1996; WHO 2006). Similarly,
precipitate as insoluble substance at higher pfé mean levels onterococciwere in the
(Edokpayiet al, 2014). Conductivity of the range of 1650-4767 cfu/100 mL (Fig. 3) and
river usually shows their tendency to conductvere beyond the threshold guidelines values of
electricity due to the presence of dissolved iond WAF and WHO (DWAF 1996; WHO 2006).
The conductivity values ranged between 10.47he consumption of water from this source
mS/m and 15.94 mS/m and fell within thecould possibly be of risk to animals and hu-
threshold guideline values of 70 and 600 mS/nians. The river water should not be used to
by DWAF (1996) and WHO (2006). Turbidity fnse vegetables like carrots and cabbage eaten

values were highest in January (429 NTU)raw by people as this could be a health risk to
the consumers.

Table 1: Results of physico-chemical parameters

Sampling Months January February March

pH 7.38+0.04 7.3+ 0.04 7.66+0.16
Conductivity (mS/m) 10.47+ 0.08 15.94+ 0.66 13.97&
Turbidity (NTU) 429+ 31.3 20.39+ 4.3 17.57+8.2
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Fig. 2: E. coli countsin the sampling sites of Mvudi River
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Fig. 3: Total Enterococcicountsin the sampling sites of Mvudi River

CONCLUSION levels were above the recommended level of <1
The levels of feacal coliforms put together forNTU.

each of the sampling months exceeded the
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