International Journal of Applied and
Natural Sciences (L]ANS)pp A International Academy of Science,

ISSN(P): 2319-4014; ISSN(E): 2319-4022 . Engineerlng and Techno]ogy
Vol. 7, Issue 4, Jun - Jul 2018; 9-18 e fias: y :
© IASET IASET Connecting Rescarchers; Nurturing Innovations

A COMPARATIVE ASSESSMENT OF THE PHYSICOCHEMICAL, Ml CROBIAL
PROPERTY AND THE LEVELS OF SOME HEAVY METALS IN
EKEREKANA CREEK IN RIVERS STATE

Kalagbor. I hesinachi. A* & Tubonemi. Tekena?
'Research and Development Centre, Ken Saro-Wiwadtigic, Bori, Rivers State, Nigeria

*Department of Science Laboratory Technology, Ken$¥éiwa Polytechnic, Bori, Rivers State, Nigeria

ABSTRACT

The comparative assessment of the physicochenridabialogical analysis of Ekerekana creek was itigated
between the months of July to September. Samples astiected monthly, from three different point@mperature
readingswere27-3€, turbidity values were 0.55-3.52 NTU. PH valuddamed were 6.5-9.4. Results obtained for
conductivity was 130-970 uS/cm. Total suspendadss@ISS), Total dissolved solids (TDS) and Tatlitls (TS) were
determined by the gravimetric method. The valuese vaero. The following values were obtained for dGidie
(31.20-93.6 mg/L), Nitrate (13.10-33.3 mg/L), £0(0.33-0.47 mg/L), Magnesium (20.85-26.06 mg/L))ciQen
(30.19.13-33.89 mg/L) and Alkalinity (0-20 mg/L)isédlved oxygen (DO), Biological oxygen demand (B@Dd
Phosphate (P¢}) were determined by standard methods (APHA, 198&. values obtained for DO was 17.81-36.10
mg/L, BOD was 2.0-7.31mg/L and COD was 10.40-4in@§f. From the results obtained, pH, Temperaturgbidity,
Electrical conductivity, BOD, COD, Alkalinity, TSBS, TDS, C] NO,, PO, C&", Mg®* were below WHO standard for
the three months, except pH in the month of Segtertdmperature for the month of July and Septenalbelr electrical
conductivity for the month of August that were abdHO standards. DO mean values obtained for bathust and
September were above WHO standard. The bacterdahga@ount was determined using the standard patent method
and the mean bacteria colony count values were3t159 CFU/ml. Heavy metal analysis was carried wsihg AAS. Cu
and Cr were not detected for the three months. rEfetive dominance of metals in the water, followed sequence
Ni> Co>Cd>Pb> Zn> Fe>Mn. The level of Ni, Pb and @¢ere above WHO standards for the three monthaudfyavhile
Mn, Zn and Co were below WHO standard. The resiiitained showed that Ekerekana creek is pollutetitha pollution

may be as a result of the discharge of effluems fthe refining company and other anthropogenicces!
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INTRODUCTION
Background of Study

The quality of water available and accessible tmmmunity has tremendous impact on their livingidtad and

well-being, thus global and local efforts at ensgradequate provision of clean and safe watered\ilgeria’s growing
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population (DWAF, 2003). Although water plays aseagtial role in supporting human life and biodiutgrsit also has a
great potential for transmitting diseases when amintated. Population growth coupled with other destsuch as
urbanization, agricultural activities, industriaidacommercial processes has resulted in the acatiomlof wastes and
pollutants which end up in water bodies, thereltgraldg the water quality species composition aratiiversity in many
aquatic systems (Diket al, 2004). Most areas where rivers are situated leaperienced quick economic development
and urbanization and have become economic cerderthd populace. This rapid developers and correipg human
activities have had severe influences on the watgironments (Oluwayemigit al, 2015). In Nigeria most of the rivers
have become polluted due to the discharge of dacrsesivage and industrial effluents into the watatibs such as rivers,
streams and lakes. The wastes find their way irtte environment as gaseous, liquid or solid material
They apparently have impacts on the environment ahd flora and fauna in the receiving media
(Kuforij and Ayandiran, 2013). The improper managatrof water systems may cause serious probletig iavailability
and quality of water. Water Pollution is a serigueblem for the entire world. It threatens the tteaind well-being of
humans, plants and animals. As the world become® nmajustrialized and smaller due to communicatownl trade,
accidental and purposive hazardous dumping hasilootgd to the problem of water pollution (Mbanesteal, 2013).
From studies carried out by Makindéal.(2015) on the comparative assessment of physichthemical characteristics
of water in Ekerekana and Buguma creeks, NigeraDsligeria, significant differences were recordedli the parameters
investigated in both creeks in all the months afigt Variations were observed in all the parametétis the exception of
pH, alkalinity and water hardness. Conversely, mfre, conductivity, salinity and nitrates weigngicantly higher in
the dry season in both creeks while the biologicglgen demand, turbidity, total dissolved soliddfetes and chlorides
were elevated in the wet season. The study showatdhe industrial effluent discharged into Ekerekareek resulted in
the presence of high concentration of pollutantghia water body. The various pollutants (industeéfluents, fecal
matters, domestic wastes, etc.) released into ek affect the shallow waters along the shore s/heoted vegetation
grow. The limited ability of the creek to flush otitese pollutants amplifies the pollution damageu{@dma, 2004).
Hence, the need for the present study to assesphtymcochemical,microbial property and the levelheavy metal
concentrations of the creek with a view to provigadditional information on this water body as femence point when-

assessing changes caused by nature or man.
Study Area

Ekerekana Creek is located in the Okrika Local Gowent Area of Rivers State and is spatially loddietween
latitude 04 and 56N and longitude 07and 10E (Makindeet al, 2015). It flows from Okochiririver and emptiestan
Okari river. The inhabitants of the community otlee years used the creek for fishing and swimmimgases. It is the
receptor of the community’s domestic wastes andlfetatters as well as the receiving water bodyefdffluent from the
refining company. Over the years thick oil scumssen floating all over the surface of the creskeeially around the
mangroves and prop roots of aquatic plants. Negka$ls, the creek serves as home to many aquatis fach as fish,
crab, prawn, crayfish, etc. In recent times theagehbeen reports from fishermen in the creek oftedi fish tissues, a
development they attributed to possible pollutioh the water body with improperly treated refineryflient
(Mbanemeet al, 2013).
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MATERIALS AND METHODS

Sample Collection

Water samples were collected randomly from thréferdint points that were far apart on a monthlyi$hstween
July to September. The samples were collected iwRite plastic containers, during sampling the aordrs were rinsed
with sample water before filling with the samplédter collection the containers were closed propamd taken to the

laboratory for analysis.
Physicochemical Analysis

The samples collected were analyzed for pH, tutpidiemperature, alkalinity, electrical conductyyittotal
suspended solids, total solids, total dissolveitispbiological oxygen demand, chemical oxygen deahloride, nitrate,
phosphate, calcium, magnesium, and dissolved oxy@ke temperature was measured in-situ using mericuglass
thermometer and Turbidity was determined usingdsiedized XinRuiWaz-IB turbid meter. The electricanductivity
was determined using Hanna (EC 215 model) condtictiveter. The pH was determined using a univepshindicator
reagent.. Total suspended solids (TSS), Total liedesolids (TDS) and Total solids (TS) were defesd by gravimetric
method. Chemical oxygen demand (COD), Chloride)(Glitrate (NQ), Magnesium (M§), Calcium (C4"), Alkalinity
was determined by titrimetric methods accordingBiHA (1998).

Microbial Analysis

The number of bacterial colonies was measured lydstd plate count using standard nutrient agar.
Microbial analysis of the river water samples wasidied within 24hrs of collection, the numbersbatterial colonies
were counted by digital colony counter. Bacteriabplations were expressed as colony forming unéss rpilliliter
(cfu/ml)

Heavy Metals Analysis

The water samples were analyzed for the heavy smm@sl Cu, Co, Ni, Mn, Pb, Fe, Cd and Zn are ushg t
Atomic Absorption Spectrophotometer (Reliegh WFB &del).

RESULTS AND DISCUSSIONS

The results of the physicochemical, microbial apdvy metals analysis of Ekerekana creek are pexsémtthe
appendix. The pH values 6.5-9.4. The least valus @@served in the month of August while the highedue was
observed in the month of September. The pH vadwerded for the month of September was above thé®OWiiit.
From the pH values for the three different months,creek is said to be alkaline. This supportdititings of Marcus and
Ekpete (2014) and Makindst al. (2015). According to Chindah al. (2004) and Akinrotimiet al. (2014) the higher pH
value in Ekerekana may be associated with highhfreater emptying into the creek from the adjourngtiggams and
municipal drains. The mean water temperature vateesrded in this study ranged between 27c32rhe month of
August had the lowest temperature value while tigbdst temperature value was recorded for the mohteptember.
The change in values of the temperature can berasudt of varying weather conditions. The tempaetvalue for the
month of September was above the WHO standard Whiie the temperature values for both July and Usigvere within
WHO standard limit. The mean turbidity values reeatdn this study ranged from 0.55-3.52 NTU, the detmturbidity

value was recorded in the month of September wthike highest value was observed in the month of uaug
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The values obtained for turbidity for the three timsnwere within WHO standard limits less than 5 NTihe values
obtained in this study for conductivity were 13089YS/cm, the lowest values obtained in this stualyesr were recorded
in the month of July while the highest value wasesled in the month of August, and the low valueanductivity can be
attributed to the presence of low dissolved solidshe water body. The electrical conductivity valabtained in the
month of August was above WHO standard, while gtsdtconductivity values for both July and Septemtvhere within
WHO standard. The mean Dissolved oxygen (DO) vataesrded in this work ranged from 17.8- 36.1 mi& lowest
value was recorded in the month of August while thighest value was recorded in the month of Septemb
The DO values obtained for the two months were althe WHO standard. Higher values in DO indicate degree of
pollution of the creek as a result of the reductipaerobic microorganisms and aquatic lives resiida for the depletion
of dissolved oxygen. This can be attributed todiseharge of untreated or incompletely treatechesfi effluents into the

creek.

The BOD values recorded in this study are from23mg/l. The lowest value was recorded in the imarft
August while the highest value was recorded inntoath of September. The BOD values in this studyiarcorrelation
with the findings of Makindeet al (2015), the values obtained were within WHO regmnded limit. COD values
recorded in this study are from 10.14 — 41.6 ntbA, lowest value was recorded in the month of ddijle the highest
value was recorded in the month of September. TB® alues obtained for the three months were withihO

recommended standard.

The alkalinity values were from 0 — 20 mg/l witietlowest value recorded in the month of Augustlevtiie
highest value was recorded in the month of Septenflieording to Agbaire and Obi (2009) high alkaliand high pH

shows the ability of the water to support algalgitoand other aquatic life.

The values for TSS, TS and TDS recorded for theetimonths were zero. This is as a result of hidé &nd
continuous rainfall. The concentration of chloridethis study was 31.2 — 93.6 mg/l, the lowest galuas recorded in the
month of July while the highest value was recorgrethe month of August. The chloride values recdréte the three
months were within WHO standard. The concentratibphosphate, nitrate, calcium and Magnesium wéreetow the
WHO limit and this is acceptable. The number oftbaal colony count was highest for the month obt8enber and least
in the month of August. From the results obtainedifie heavy metals, Cr and Cu were not detectethéthree months
while Ni had the highest concentration for the ¢hraonths. The concentration level of the heavy Inétathe three
months, followed the order Ni> Co>Cd>Pb> Zn> Fe>Nlhe concentrations of Ni, Co, Pb and Cd recordedhe three
months were above WHO standard except for the ctrat®on of Fe for the month of September that Wwalew WHO
standard Lead (Pb) exposure has been associathdhyiio chromic anemia with basophilic stifling afy#arocytes;
cadmium is highly toxic and accumulate in the badhd eventually causes effects such as disturbaincealcium

homeostasis and metabolism (Emetl.,2001).
CONCLUSIONS

The creek is observed to be polluted with a hagtel of heavy metals as Ni, Pb, and Cd which apatdous to
both humans and aquatic lives when they bioaccumidahe body. Generally, high level of metals raégo be attributed
to the discharge of effluents by the refining compafecal matters, and other anthropogenic aatisitit is therefore
recommended that the water quality of the creekilshbe continuously monitored to assess the lefvpbution and the

construction of good dumpsites and toilet faciitie discourage sewage and waste discharge intvatez body.
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Thick oil Scum from Refinery Effluent Déoris Floating on Water Body

Floating &ater Body
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