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ABSTRACT

The physicochemical and microbial status of NworieRiver was investigated. Resultsobtained for physiochemical
status showed that aside pH, conductivity, aluminium and iron at some of the sampling points, other
physicochemical parameters investigated in this study were blow WHO standards. Pathogenic organisms such
asKlebisiella sp.,Vibrocholerae, Proteus sp., and non-pathogenic organisms such as Eschericha coli,Bacillus sp.,
were among the organisms identified. The pathogenic organisms found in the river water could be agents of water
borne diseases. The present study has shown the physicochemical and microbial status of NworieRiver.
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INTRODUCTION

The rate at which water bodies are being pollusedow a thing of concern to all stakeholders [10]developing
countries, high population growth has led to insegh human activities. These activities have curadlab
indiscriminate dumping of refuse, waste disposat[8e 9]in water bodies hence, making accessibibiyd
availability of clean and uncontaminated wateridifit [14, 20, 21]. Surface water bodies are thesimbreaten of
all the natural water bodies by human activitie, [13, 16, 25, 26]. In Nigeria, committee of hyagikts and
environmental experts are on ground fashioningveays to reduce the threat posed to water bodiekunyan
activities [12].

NworieRiver, a river that flows throughOwerri, tloapital city of Imo State in south-eastern Nigeaiad its
environs, is among the surface water bodies thmeagehuman activities. It lies between latitud@8N and 831N.

The river flows in the city through Federal Medidaéntre (FMC), Alvanlkoku Federal College of edimrat
(AIFCE) and Holy Ghost College all in Owerri, anth@ties into another river, the OtamiriRiver. Ther@o doubt
that the river is vulnerable to a variety of wadischarged from all these institutions. NworieRiaso receives
large quantities of pollutants from human actiatsich as laundering, bathing, etc. Runoffs alsy salid wastes
such as plastics, polythene, pure water sachetsclgmicals from farm lands surrounding the riatc, into the
water body during rainfall.

Due to the importance of the this river to the Iqmapulation as fish ground and above all as acoof water for
domestic purposes, especially when public wateplyufails, this study investigated the level of lptibn of
NworieRiver using its physicochemical and microlsitus.

MATERIALSAND METHODS

Water sample collection
The water samples for the analysis were colleatesh fNworieRiver at four sampling points. The samglpoints
were designated A, B, C, and D. The sampling poirgeeat least 150 meters apart. The sampling wase bothe
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evening against the water current. At each samploigt, twelve composite samples were collected@oaled as a
sample. The samples for physicochemical analysie waken in clean sterile tubes with caps in dapdis, using
hand gloves. Water samples for microbial analystssenasceptical collected using sterile tubes. Dissoxygen
bottles were used to collect samples for dissotwadjen determination.

Physicochemical characteristicsdeter mination

pH, temperature, and conductivity were determiimesitu using Jenway ( model type HANNA 1910)multipurpose
tester. Total solid (TS), total dissolved solid @)Dtotal suspended solid (TSS) were determinetgusie methods
of [2]. Dissolved oxygen (DO) was determined usthg method of [3]. Total hardness and alkalinityreve
determined using titrimetric methods as descrilpeld J. Chloride was done using Argentometric meth®dlphates
and nitrate were determined using the colometrithods. Metals such as calcium, magnesium, aluminamd iron
were determined using Atomic Absorption Spectrophmtric (AAS) methods as contained in [3].

Microbial analysis
The collected water samples were inoculated oremdifft culture media using the spread plate teckniag
described by [5] after serial dilution. Organisreslated were identified according to [4].

RESULTSAND DISCUSSION

Table 1: Physicochemical characteristics of NworieRiver

Parameters A B C D WHOStandards
pH 7.01+0.02 6.5 0.06 5.620.12 5.8& 0.01 6.50-8.50
TemperaturéC) 25.1G6:1.01 26.130.91 25.840.84 26.130.47 20-30
Totalhardness(mg/l] 22.0G6:0.78 18.680.63 21.3&1.09 36.0%1.03 500.00
TS(mg/l) 75.50:2.11 96.221.96 | 272.78&2.43 | 356.162.02 500.00
TSS(mg/l) 11.2%0.24 17.080.52 21.3&0.76 36.030.80 50.00
TDS(mg/l) 64.211.90 79.141.21 | 251.080.50 | 320.060.71 250.00
Conductivity(mg/l) | 102.9¢:0.49 | 125.830.02 | 402.2%#0.04 | 513.0&1.00 100.00
DO(mgl/l) 3.60:0.01 1.580.03 1.2%0.16 3.420.18 10.00
Alkalinity (mg/1) 19.812.95 17.321.44 13.820.96 33.280.63 600.00
Sulphate (mg/l) 3.00:0.15 1.820.98 1.280.00 4.0%0.17 250.00
Nitrate (mg/l) 0.10:0.07 0.4@0.10 0.2@0.10 0.2@0.05 10.00
Chloride (mg/l) 7.60:0.31 15.13#1.01 13.080.54 18.930 62 250.00

Results are mean and standard deviation of triplicate determinations

The physicochemical characteristics of a water badyimportant in the determination of its produetcapacity
and effect on the biota [16]. Consumption of lok @@ able 1) water could lead to acidosis, whichuhessin peptic
ulcer [9]. The low pH observed in C and D samplpaints could be as result of human activities. Ehactivities
may have caused the death of some aquatic lifesfofimese aquatic life forms release proteins inotydmmonia
upon death and decay. The released ammonia dissiolweater hence causing a drastic change whichfesiras
low pH [8, 9, 22, 25, 32]. Temperature of wateim@ortant in terms of its intended use. For instadiinking water
should have temperature range of 20c3(28]. Temperature range (25.10- 26@Bof Nworie River falls within
WHO standard for drinking water. Water hardness aragnally described as the soap-destroying posfexater,
caused by the presence of calcium and magnesiusa €ansumption of hardness water could set upl@mon the
system. [23]noted that degree of water hardnes} ifdéketermined by the concentration of calciunboaate. Total
hardness range (10.01- 22.00 mg/l) of the studiext falls within 1-2 degree of water hardness leeindicating the
soft nature of the river water [29]. Solids foumda water body exist as total, suspended, or disdfil5]. Total
solid (TS), an estimate of whole solids in a wdtedy as observed in Nworie River ranged betweeb(07356.17
mg/l. Some of these observed solids existed asssolded suspended solids (11.29- 36.01 mg/l) asmed in the
present study and most dissolved to form dissolseigds (64.21-320.16mg/l) as the case with NworieeR
Consumption of water with high solid could lead dastrointestinal upset, which may pave way for othe
gastrointestinal diseases [1]. Conductivity is tesflawith total dissolved solids in a water body}. iibted that for
estimates of conductivity of water, total dissolvedlids are divided by a factor range 0.55-0.90e THigh
conductivity values observed in C and D water samgboints could be attributed to high dissolvetidsoobserved
at the points. Dissolved oxygen (DO), is the oxygessent in a dissolved form in a water body [23 labile and
can be easily be reduced by carbon compounds o darbon (V) oxide (Cg). It is generally related to the ability
of a water body to hold aquatic life forms [1, 23)issolved oxygen levels of Nworie River were lowlean that of
WHO standard. Alkalinity of water is primarily due carbonate, bicarbonate and hydroxide content §ijiphate,
nitrate, and chloride in water are indicators ofoapemical usage on lands surrounding the rivees&€may have
entered the river as runoff during rain fall. As@l&alinity that results in unpleasant taste, constion of sulphate,
nitrate and chloride polluted water could resulgastrointestinal irritation, infantile methaemdglmaemia, etc, in
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the system. [1, 15,24]. The observed values foalality, sulphate, nitrate, and chloride in thisdst were lower
than WHO standards.

Table 2: Some metal composition of Nworie River (mg/l).

Metal A B C D WHO Standards
Calcium 0.050.01 | 0.180.03 | 0.3%0.01 | 1.490.67 200.00
Magnesium| 0.03:0.00 | 0.030.00 | 0.060.01 | 0.3%0.00 150.00
Aluminium | 0.12+0.05| 0.18:0.04| 0.620.08 | 0.830.02 0.2
Iron 0.20£0.06 | 0.34-0.07 | 0.56t0.12 | 0.3& 0.01 0.3

Results are means and standard deviation of triplicate determinations

Table 2 revealed the presence of calcium (0.05Ag9, magnesium (0.01-0.31mg/l),aluminium (0.183mg/l)
and iron (0.20-0.56mg/l). Calcium and magnesiumwater impairs its taste, and can result in gasesimal
irritation, which may be severe in the presenceudphate [1, 15, 24]. Aluminium has been implicaitedlemenia
and iron known for water discolouration, astringerste and possible gastrointestinal diseases wsuotption [1,
25].

Table 3: Microorganismsidentified and isolated from Nworie River water

Microorganism A B C D
Escherichia coli + |+ |+
Klebsiella sp. ++ | + ++ ++
Proteus sp. + + ++ | +++
Shigella sp. + + + +
Salmonélla sp. + + + +
Saphylococcus epidermidis | + + + _ _
Bacillus sp. + | ++ _ +
Chromobacteria sp. _ _ _ B
Vibrocholerae + + ++ + +
Pseudomonas aeruginosa + + + + +
Citobacter sp. + | ++ | ++ + +

+++ = Present in high concentration;++ = Present in moderate concentration;+ = Present in low concentration; - = Absent

[15, 30] noted that microorganisms are commonlhsene in surface water. [30]further noted that widege of
indigenes species of microorganisms is usuallygmiem water. This is line with present study. Origans such as
Eschericha coli, Klebisiella sp.,Vibrocholerae, Proteus sp., Shigella sp.,Salmonella sp.,Staphylococcus epidermidis,
Bacillus sp.,Pseudomonas aeroginosa, and Citobacter sp.,(Table 3) were among the wide range of organisms
identified and isolated from Nworie River water.€fpresence of these microorganisms has practgrifisance in
terms of human activities [31]. For instan&scherichacolisignifies faecal coliform contamination of a waltedy

[17, 31].Eschericha coli, Klebisiella sp., Proteus sp., Shigella sp., and Salmonella sp., belong to the family known
asEEntrobacteriaceae]27]. Their presence in water indicates faecal wasbntamination [6]. The presence of
microorganisms in water becomes important whenr thealth impact is considered. Asifischericha coli and
someBacillus sp., Most Microorganisms have been implicated as aataugsagent of one waterborne disease or the
other. For instanc8almonella sp., Shigella sp., andproteus sp., are the causative agents of typhoid fever, dysgnte
and urinary tract infection respectively [6, 7, &@phylococcus epidermides causes wound infection and
endocarditis[7]. [6]noted that the presence of nendf microorganisms in water depends on the coint@ion and

the ability of the organisms to survive or multipiprochlorae, Pseudomonas aeruginosa, and Citobacter sp.,
identified in the present study further indicate fhresence of more pathogens in Nworie River. Tifferdnces
observed in concentrations of these organisms cbaldis a result of human activities. The presericthese
identified organisms in Nworie River may be an aadion of possible water borne diseases such &®itygever,
cholera, dysentery, etc on consumption of watenftioe river by humans.

CONCLUSION

The present study has shown the Physicochemicalnaintbbial status of Nworie River, Owerri, Imo Rat
Although most of the investigated physicochemiaabmeters were blow WHO limits yet those depentherriver
should always purify and sterilize the water frohe tstudied river before usage in order to freeramf both
physicochemical and microorganism contaminants.
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