Chemleeh

International Journal of ChemTech Research
CODEN (USA): IJCRGG ISSN : 0974-4290
Vol.6, No.5, pp 3083-3090, Aug-Sept 2014

www.sphinxsai.com

Physico-Chemical and Microbial Analysis of the Impact of
Abatoir Effluents on Ogun River Course

*ITaiwo A. G., "Adewunmi A. R., *Ajayi J. O.,
'0seni O. A. and *Lanre-lyanda Y. A.

'Science Laboratory Technology Department, Moshood Abiola Polytechnic, P.M.B.
2210, Abeokuta, Ogun State, Nigeria.

*Corres.author: tagesql1212@yahoo.co.uk, yomitaiwo2012@gmail.
Tele. NO: +2348035767714, +2348058872955 and +2348123296624

Abstract: There is always need for reduction in the impachafural and most especially anthropogenic
pollution to enhance water quality, food safety aodtainable development. This led to assessingribect of
Lafenwa abattoir effluents on Ogun river courseAlreokuta, Nigeria. Three sample locations were ehos
along the river course (up, middle and down strg@ambysico-chemical and microbial properties aredyz
using standard laboratory procedures were temgerapH, conductivity, turbidity, total solid (TSjotal
dissolved solid (TDS), total suspended solid (TSi&solved oxygen (DO), acidity, alkalinity, totiardness,
calcium and magnesium hardness, chloride, iron mitréite. Temperature ranged from 26.8-3€,0pH
between was 7.92-7.96, Conductivity from 103.7-005S/cm, Turbidity between 30.9-31.2 NTU, TS, TDS
and TSS were between 46-143 mg/L, DO ranged fr&v6® mg/L, Acidity and Alkalinity were from 0.18.
mg/L, Total, Ca and Mg hardness ranged from 14-80LnCI, Fe and N@were from 0.3-52 mg/Kg. Total
bacteria count was between 2.5-4.7 ¥ ©du/ml and Escherichia coli was above 160 Cfu/ml. All the
parameters studied were within the permissibledsteath limit of WHO and NSDWQ, except turbidity, tbta
suspended solid, magnesium hardness, total bdceddscherichia coli counts. Ogun river was impaired by
the abattoir wash down of effluents thereforegitality status may posse environmental and healtlrds to
the end users. To improve and ensure its quality safiety, adequate discharge prevention, manageanent
treatment before use is required.

Keywor ds: Ogun river pollution, water quality, physico-chemical and roigial properties, hazard and safety.

1.0 I ntroduction

Water is an important substance to all life botintj and non-living and also is regarded as a usale
solvent capable of dissolving nearly all solutesat®¥ quality is known to perform essential roleshibiman
health and overall well being. Developing countrieger water in urban areas are treated by wabgparations
or plants before city circulation but in most wjks, there are inadequate infrastructure for weté@tment so
people use water directly, leading to increasedewabrne diseasésGlobally, the health of organisms
especially man depends on the quality of wateisatibmain. The quality of water is therefore amésef great
environmental concern, according to Nosrial., (2008), water quality is determined by both nédtwnad
anthropogenic forces. The natural forces inclugiprtation rate, weathering process and soil erpsihile
the anthropogenic forces are urban and agricultactivities such as domestic, municipal industaald
agricultural wasté$,
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Ogun river serves as a source of water supply dithibg, washing, fishing and drinking for Abeokuta
populace, neighboring villages and also serves dsia for most solid waste, organic water from tedes
located along the river course. Abattoir operatipraluce a characteristic highly organic waste wnethatively
high level of suspended solid and other oxygen wmirsg wastes. The effluent contain high level ajamic
matter due to the presence of manure, blood, gaégse, hair, grit, undigested feeds and also icentagh
level of salts, phosphates and nitrates. The tatabunt of waste produced per animal slaughtered is
approximately 35% of its weight. Studies by Verlegigt al., (1996) found that for every 100 kg of carcass
weight, a slaughtered beef produces 5.5 kg of neafexcluding rumen contents or stockyard manurd)ldn
kg of punch manure (partially digested food) amdilsir results were obtained by Schabhill, (2003).

The pollution load on a water body from abattoffueint can be quite high, studies done in Carzexia
Nigeriashowed very high contaminants levels in abattdlueft®. Most of these contaminants are known to
be hazardous to human beings and aquatic lifewifles improper disposal of effluent from slaughteuse
could lead to transmission of pathogens to humart Gause diseases froEscherichia coli, Bacillius,
Salmonella infections, Brucellosis and Helminthiseadse and infections

Water quality degradation interferes with vital daditimate water uses at any scale and pollution o
water resources reduces the availability of clems safe drinking water to most of the world’s pajiair?.
Keating, (1994) reported that in developing coumnt@ estimated 80% of all diseases and over ong dhi
deaths are caused by consuming contaminated waiterevident that human activities around Oguretrriv
would have accelerated effect on its quality s@ gtudy was therefore conducted to assess the ingpac
Lafenwa abattoir effluent on the physico-chemical anicrobial quality of Ogun river in Abeokuta, igg.

2.0 Materials and Methods
21 Study Area

The choice of locations is to reflect the variaidn concentrations of some important water quality
parameters. Ogun river is at48'0'* N 3°28'0"' E and 8.68333N 3.4667°E flowing through Ogun state to
Lagos state from Oyo state near Saki where itfises

22 Sample Collection

Sample containers were washed with detergent,digsgeral times with tap water and finally with
distilled water. Plastic containers for acid weoaked in 10% HN©Ofor 24 hours, rinsed with distilled water
and finally kept in styfoam until the time for apsis. The samples were collected at about 10 mabttle river
surface at each point and then covered immedittedyoid contamination. The samples were colleatetiree
points (upstream, middle stream and downstreamgtwhiere 100 m away from each other. This sampling
design was used so that each sample represergstihe effluents discharged from the abattoir itite Ogun
river in Lafenwa area. Microbial count and tempertof each sample was taken immediately.

23 Methods
Sample analysis

Standard analytical methd8svere used for each physico-chemical and micrqmahmeter analyzed
at the Ogun State water corporation Laboratorp@Rresidential boulevard, Abeokuta, Nigeria.

231 Temperaturedetermination

The degree of hotness or coldness of water thatetesmined by using mercury in glass thermometer.
The thermometer was dipped into each already powaddr sample in a beaker but the thermometer was
always rinsed with distilled water before and a#tach use, and the unit of measurement is degesig@ade
(OC)18.

2.3.2 pH determination

pH is the hydrogen ion concentration of water, determined by using a CORNING pH meter model
7 calibrated by inserting the probe in pH 4.0, @ 10.0. The probe was dipped into each water Ilsaama
the pH measurement recordéd
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2.3.3 Conductivity determination

This was carried out using a conductivity bridgeenéHach multi-parameter). The probe was dipped
into each water sample and the conductivity measenés recorded in pSénfmicrosiemen per centimetéf)

2.34 Turbidity determination

This was measured by simple comparison of theferemce of light rays passing through each water
sample with that of standard samples. Hach spduttometer was used after it has been calibratésidnd 10
NTU standards and the unit of measurement was'RITU

2.3.5 Total solidsdetermination

A clean and dry evaporating dish of known weighswaed. A was filled with 100 cnof each water
sample and evaporated to dryness in an oven aflQB2C to a constant weight. The evaporating dish was
later transferred to a desiccator, cooled and vegigh constant weight B. The difference in weigbtween
the elrppty dish, and the dish plus the leftoveranfgle gives the Total solid expressed mathematiballow in
mg/L™"

Total Solids mg/L = _(B-A) x 1000
Vol. of Sample

2.3.6 Total dissolved solids deter mination

It was determined by filtration and evaporation moels. About100 cfof each water sample was
filtered using a 0.45 um glassfibre (millipore) athe filtrate was poured into a clean dry crucibleknown
weight (Initial weight) A. This was evaporated in aven at 102-105C and cooled in a desiccator until a
constant weight B was obtained. The increase igwef the final weight over that of the initiad the total
dissolved solitf.

Total dissolved Solids mg/L = (B-A) x 1000
Vol. of Sample

2.3.7 Total suspended solid deter mination

This was obtained by subtracting the values of [Tdissolved solids from the Total solids and it's
expressed in mg/t

Total Suspended Solid mg/L = Total Solids — Totesblved Solids.
2.3.8 Dissolved oxygen determination - M odified Winkler method

Water sample to be tested was collected into an30@BOD bottle with special care to avoid adding air
filled completely and stoppered. Stopper removed anmL of manganous sulfate solution and 1 mL of
alkaline-potassiumiodide-sodium azide solution whshe surface of the liquid. Stopper replaced baivble
trapping avoided and shaken well by inverting tb#le several times. Shaking repeated after floc dedtled
halfway and floc was allowed to settle a seconetiinmL of concentrated sulfuric acid was addeowalig
the acid to run down the neck of the bottle abdnesurface of the liquid. Restoppered and top daitised to
remove any acid and shaken well until the predipitdissolved. About 200 mL of the treated sample
corresponding to the original sample was titratmyecting for some sample loss during reagentstiadd
This volume was calculated using the formula:

mL of sample to titrate = 200 x [300/(300-2)] = 20L

About 201 mL of sample from the BOD bottle was molinto an Erlenmeyer flask. As the solution color
was reddish-brown, it was titrated with 0.0250 Miamthiosulfate until the solution was a pale yefli(straw)
color after adding 1 mL of starch indicator. Thecamt of titrant used was record@d
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The concentration of DO in the sample was calcdlaging the following formula:

mg/L DO = (mL titrant x normality of titrant x 8000
equivalent volume of samijiti@ated

239 Acidity determination

The 0.02M NaOH was standardized with 0.02h88,. About 100 crmof each water sample was taken
into a conical flask and three drops of phenolgeihaindicator added which was titrated againshdsad
NaOH. A pink solution was obtained at the endpdint

Total Acidity mg/L =_Vol. of Base x Molarity of basx 50,000
Vol. of Sample

2.3.10 Alkalinity determination

The 0.02M HSO, was standardized with 0.02M NaOH Solution. Abo0ttéT of each water sample
was taken into a conical flask and three drops ethyi orange indicator added which was titratediresja
standard SO, A colorless solution was obtained at the endﬁ)?)int

Alkalinity mgCaCQmg/L = Titre value x Molarity of acid x 50,000
Vol. of Sample

2.3.11 Total hardness determination

The EDTA solution was standardized with standar€@@a About 100 cmof each water sample was
taken into a conical flask and 2 wh Ammoniumchloride buffer was added followed by sirops of
Solochrome Black T indicator which was mixed togetthoroughly and titrated against the standardNd.0
EDTA solution. A tinge blue solution was obtainedre endpoirif.

Total Hardness in mg/L CaG@ppm)

= Titre Value x CaC@equivalent of EDTA x 1000
Vol. of Sample

1ml of 0.01M EDTA equivalent 1mg CagO
2.3.12 Calcium hardness determination

About 100 criof each water sample was measured into a conas# find 2 cfof NaOH buffer was
added followed by 0.4 g of Murexide indicator anaswhoroughly mixed together and titrated agaitastdard
0.01M EDTA solution. A purple solution was obtairadhe endpoint.

Calcium Hardness in mg/L CaG(ppm)

= Titre value x CaCg@equivalent of EDTA x 1000
Vol. of Sample

1ml of 0.01M EB equivalent 1mg CaCQ
2.3.13 Magnesium Hardness Deter mination

The difference between Total Hardness and Calciandriess gives Magnesium hardness in ppm
(mg/L)*®.

2.3.14 Chloride determination

The 0.0282M Silver nitrate was standardized wih282M Sodium chloride standard. About 100°cm
of each water sample was taken into a conical #ask1 cm of 5% Potassium chromate indicator was added
and titrated against standard Silver nitrate soiutiA permanent brick red solution was obtainedhasend
point'®,

1ml of 0.0282M Silver nitrate is equivalent to (63%g of Chloride.
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2.3.15 Atomic Absor ption Spectrophotometric (AAS) of analysisof Iron
Iron Digestion

About 100 crof each water sample was digested using®saintonc. HNQ in a Pyrex flask with a
glass cover placed in an oven to evaporate. Théngewas continued to complete the digestionatilight
colored substance was obtained. The flask wasedasith distilled water, filtered and the filtrateade up to
50 cn? in a standard volumetric flask. This solution wilaen used for Iron determination at 248.3 nm using
Atomic Absorption Spectrophotometer (AAS)

Atomic Absor ption Spectrophotometric (AAS) of analysisof Iron

The instrument was set up with a previously esshbli optimum setting. Secondary or less sensitive
lines were used to reduce necessary dilution, asede Five standard solutions within the rangeoteefand
after the test solution were used, and the Pergerttansmittance and Absorbance re-established tegaeh
Calibration curves were prepared from the coverafjeeach standard before and after each test. The
concentrations of the unknown Iron was read diyeatlfrom the plot of Absorbance against concermnain

mg/L (ppm)

Calculation: (mg of metal in aliquot/L) x F= mg raL
Where F = final dilution/ml aliquét

2.3.16 Nitrate Determination

The Hach DR 2010 spectrophotometer was used. Theopyate stored program NO for nitrate
powder pillow (455) was entered followed by pregsB0O0 nm. 25 crgell containing 25 crof sample
followed by the addition of the content of one aiér reagent pillow was allowed to react for 1 nmid ¢hen 5
mins using shift timer. A second 25 twample cell was filled with 25 ciof sample solution (blank). As the
timer beeps, the display showed and the cell conigiblank was placed in a cell holder and thetlgitield
was closed. The instrument was zeroed by preggirggand the prepared sample was placed in théaelér,
the light shield was closed and the READ button p@ssed. The result in mg/L of nitrate was diggthon
the instrumerif.

3.0 Result and Discussion
31 Result

Table 1: Mean of physical parametersof Ogun river samples

Point/ Location Temp pH Cond. Turb. NTU TS TDS TSS DO

°C uS/cm mg/L  mg/L mg/L  mg/L
Upstream 269 7.92 103.5 30.9 125 46 79 5.5
Middle stream 26.8 7.93 105.0 31.0 143 48 95 0 6.
Downstream 27.0 7.96 103.8 31.2 138 47 91 5.6
(WHO,2006; <40 6.5-9.5 1200 5.0 500- 500 40 500
NSDWQ, 2007 1500
standard)

Cond.: Conductivity, Turb.: Turbidity, TS: Totallgts, TDS: Total dissolved solids, TSS: Total susped solid DO:
Dissolved oxygen
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Table 2: Mean of chemical parametersof Ogun river water samples

Point/ Acidit Alkalinity  Total Ca Mg Cl*  Fe NO;

Location ymg/L mg/L hardness hardness hardness mg/L mg/L ™"
mg/L mg/L mg/L

Upstream 0.5 0.1 41 26 14 46 0.3 0.9

Middle stream  0.15 0.1 43 30 17 49 0.4 0.4

Downstream 0.1 0.1 50 27 23 52 0.4 0.4

(WHO,2006; <25 100 500 NS 20 250 3.0 50

NSDWQ,2007

Standard)

Ca: Calcium, Mg: Magnesium, Cl: Chlorine, Fe: Ir&fQ,: Nitrate, NS: Not specified

Table 3: Mean microbial content of Ogun river samples

Point / Location TBc x10 E. coli
Upstream 2.5 >160
Middle stream 4.7 >160
Downstream 4.5 >160
WHO, 1999 Standard <10 NIL

TBc: Total bacterial count, E.colEscherichia coli count.

3.2 Discussion

The physico-chemical and microbial parameters obthiacross the course of Ogun river adjoining
Lafenwa abattoir are as shown above, temperatumpisrtant to aguatic environment and life sincggital,
chemical, biochemical and microbial activities sxmperature dependéhtlt ranges from 26.8-27°C with the
downstream having the highest value of@7avhich shows that the temperature values obtatoegborates
those of Akaret al., (2010), Saidu and Musa (2012) of 26%29and is within WHO (2006) standard. The pH is
slightly neutral ranging from 7.92-7.96 which isthih WHO standard of 6.5-9.5Aquatic organisms are
heavily affected by pH because most of their mdtalaativities are pH dependéhtThese values however are
normal for aquatic lives, and have minimal effeots acidity’. Conductivity in water is used to indicate
dissolved solids content of water because the curat@n of ionic species determines the degreeuafent
conducting in an electrolyte which is unsafe fouatic live when above the standard permissibletiimi
Conductivity ranges from 103.5-1Q85/cm which are within WHO standard permissible i 200-1200
puS/cm. The Turbidity of all samples analyzed arevabWHO (2006) standard permissible limit with the
downstream having the highest of 31.2 NTU since filie first point of high abattoir effluent dischar
Furthermore, the level of Total Suspended Solid)T&anged from 79-95 mg/L while the upstream had th
lowest value of 79 mg/L. The value of the TSS dreva the WHO (2006) permissible limit of 40 mg/Lr the
discharge of waste water into surface water whiéchhtnbe due to solid organic waste with high legél
suspended solids from manure, blood, fats, gréese,grit and undigested feeds. Total dissohaaisanged
from 46-48 mg/L while the Total Solid ranged frord5t143 mg/L which is below the 1500 mg/L WHO
permissible limit. The concentration of dissolved/gen (DO) is higher at middle stream with value6dd
mg/L and low at upstream with value of 5.5 mg/L. Df@asures the degree of pollution by organic nsttee
destruction of organic substances as well as th@wéfication capacity of the water body, the t&mwn of DO
at the upstream may be attributed to the huge atrafwrganic waste which require high level of oggpgor
chemical oxidation and breakdown, thereby resulimthe deterioration in oxygen. DO values obtaimaxte
below WHO (2006) standard permissible limit of 8/Indor waste discharge into water. The standard for
sustaining aquatic life is stipulated at 5 mg/Lgancentration below this value will adversely affaquatic
biological life, while concentration below 2 mg/Lamlead to death for most fisie3his implies that DO of
the river can adequately sustain lives. The acaity alkalinity ranged from 0.1-0.5 mg/L which an¢hin the
permissible limit of WHO (2006) which could be ledkto the overall activities taking place in thisa

The Total hardness of the water sample ranged #t0 mg/L which was also below the WHO
(2006) allowable limit of 500 mg/L and Calcium haeds value is not specified by WHO standard sapofi
cannot be predicted but the value of Magnesiumressl ranged from 14-23 mg/L with downstream above
WHO standard as a result of the immediate abadlisitharge from magnesium containing substances. The
Chloride, Iron and Nitrate values are all withi ghermissible limit of WHO (2006) standard pernisiimit.
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Iron in substancial quantities can make water isaisie for food processiigand the low Nitrate is in
conformity with Edokpayi, 1988 that says most toapiwaters have low nutrient values, a feature idensd
common for natural and polluted waters.

From the bacteriological dissent, it was observeat the bacterial count ranged from 2.5-4.7x10
Cfu/ml for the Upstream, Middle Stream and Dowrestnesampled points. This is unacceptable by the WHO
(1999) standard guideline which is supposed toebs than ten (<10) Cfu/ml. Howevescherichia coli are
observed to be > 160, which is above WHO permissitdndard of zero. E. coli usually contaminateatraad
leafy vegetables and its count is used extensiaelya basis for regulating the microbial qualitydoiking
water. Its presence in drinking water poses a ggribreat to health of consumers since it's anstinal
parasite indicating fecal contaminatfériThe presence of E.coli in water is used as aitahor to monitor the
possible presence of other harmful microbes sudhygsosporidium giardia, Shigella andhoro virus.

Some of the identified effects of effluents disgfgapn such water bodies include nutrient enrichment
deterioration of water qualities, destruction oéwping grounds for aquatic and marine life, genésal kill,

et

All physico-chemical and microbial parameters wesithin WHO standard permissible limit except
turbidity, total suspended solids, magnesium hasinttal bacterial count artescherichia coli count. This
calls for health concern for the environment, aiguatiganisms, plants, animals and humans.

40 Conclusion

The result revealed that Ogun river is indeed peduby Lafenwa abattoir effluent discharge which
might lead to deterioration of water quality causeginly by solid organic waste with high level efspended
solids from manure, blood, fats, grease, hair, gnitdigested feeds and fecal contaminants. Othssilpe
sources of pollution could be point source dischdimgm industrial effluents (solid, liquid etc), mpoint
source discharge which includes wastes from agurall (pesticide, herbicide, insecticide, crop wastc) and
domestic activities by poorly planned settlers hg&gun river.

5.0 Recommendation

Lafenwa abattoir users’ needs to improve on theste management system so as to minimize the
danger posed to aquatic organisms, environmenthanthn whose life and survival depends on Ogun river
water. There should be periodic monitoring of huraativities and Ogun river quality to determine tiveel of
safety with regard to contamination and conformuyVHO standard permissible limits. There is a dieed to
properly prevent, manage and control Lafenwa abatiecharges
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