
           Science View Journal 
Volume 1, Issue 1, 2020.                                                                                                                       ISSN (Online): 2734-2638 

https://www.scienceviewjournal.org/ 

All rights reserved 

 

 

Physiochemical Analysis of Abattoir Contaminated Water Body 

in Obinze, Owerri West Local Government Area Imo State 

Nigeria. 

Uzomba N. I., Amaralam E. C., Odu D. A., Okore S. A., Okere O. C.
 

Microbiology / Biochemistry Department, Chemistry /Biochemistry Department, Environmental Biology Department, 

Federal polytechnic Nekede, Owerri Imo State Nigeria. 

Email:uzomba.nnamdi@yahoo.com 

Abstract 

Abattoir effluents are known to degrade the quality of receiving water bodies. This study assesses the physiochemical 

parameters of water side river of which the abattoir is located at Obinze in Owerri west L.G.A, Imo State Nigeria. Water 

samples were collected from three different points of the water bodies namely the upstream i.e. the point of discharge, middle 

stream and downstream and analyzed for pH. Temperature, Conductivity Turbidity, Nitrate, Phosphate, Biological Oxygen 

Demand (B.O.D) and Dissolve Oxygen (D.O) . The mean values of these mean parameters were as follows; pH 6.4, 

Temperature 24.6oc, Conductivity 162.3us/cm, Turbidity 29.3NTU, Nitrate 232.3, Phosphate 59.8, B.O.D 41mg/l and D.O 

39.9mg/l. From the result obtained, some of the parameters tested were above the NESREA’S permissible limit except for 

temperature, pH, D.O, which are within the NESREA’s permissible limits. The high levels of some of these parameters 

showed that the effluent from the Obinze abattoir in Owerri West L.G.A Imo State Nigeria contributed to the pollution of the 

stream.  
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INTRODUCTION 

The continuous drive to increase meat production for the 

protein needs of the event increasing world population has 

some pollution problems attached. Pollution arises from the 

activities in meat production as a result of failure in adhering 

to Good Manufacturing Practices (G.M.P) and Good 

Hygiene Practices (G.H.P)(Akinro et al; 2009). 

Consideration is hardly given to safety practices during 

animal transport to the abattoir, during slaughter and 

dressing (Singh and Neelam, 2011). 

Abattoir waste like any other wastes can be detrimental 

to humans and contaminated environment if definite 

precautions are not taken. In the Nigerian livestock industry, 

slaughter houses are littered with non-meat products and 

wastes that need to be recycled into useful by-products for 

further agriculture and other industrial uses (Osibanjo and 

Adie, 2007). This constitutes public health risks and 

nuisance in most slaughter houses across Nigerian Markets, 

contaminating the air, soil and waste as well as infestation of 

flies and other diseases vectors. The major environmental 

problems associated with the abattoir waste water is the 

large amount of suspended solid and liquid wastes as well as 

odour generation (Garri,2006). Effluent from slaughter 

houses have also been known to contribute both surface and 

ground water because during abattoir processing, blood, fat, 

manure, urine and meat tissues are lost to the waste water 

streams (Bello and oyademi, 2009). The major components 

of the abattoir effluent are ions such as Ca2+, So4
-2, K+, No3

2- 

and oxidizing substances (Haslam, 1990). In Nigeria many 

abattoirs dispose their effluent directly in streams and rivers 

without any form of treatments and the slaughtered meat is 

washed by the same water. 

Leaching into ground water is a major concern, 

especially to the recalcitrant nature of some contaminants 

(Muhirwaet al, 2010). Adeyemoet al, (2009), observed that 

facilities for waste recovery, treatment and reuse are either 

inadequate or non-existence in most Nigerian abattoirs. 

Thus, wastes are indiscriminately discharge and constitute 

environment hazards. Leachates from their serial 

decomposition processes have the potentials to pollute 

nearby surface water, with enteric pathogens and excess 

nutrient which may percolate into the underlying aquifers 

and contaminate hand dug wells. 

Blood constitutes the highest pollution load of all 

components of abattoir effluent, followed by fat. Blood 

which is the major dissolved pollutant in abattoir wastes 
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water has the highest Chemical Oxygen Demand (C.O.D) of 

any effluent from abattoir operations. If the blood from a 

single cow carcass is allowed to discharge directly into a 

sewer line, the effluent load would be equivalent to the total 

sewage produced by 50 people on an average day (Anieboet 

al, 2009). The major characteristics of abattoir wastes are 

high organic strength, sufficient organic biological nutrients, 

alkaline medium and relatively high temperature (20oc to 

30oc). 

The high concentration of nitrates in the abattoir wastes 

water shows that the waste water could be treated by 

biological processes. Due to the economic situation in 

Nigeria, little interest has been shown in the effect of wastes 

from abattoir to the environment. In developing countries 

like Nigeria, Ghana, where the awareness of the effect of 

abattoir contamination of water bodies is low, it is very 

common to see peoples sinking shallow wells close to 

abattoir. These wells would draw contaminated water from 

the surroundings aquifer especially if the radius of influence 

of the well spans into the abattoir ground (Singh and 

Neelam, 2011). From the viewpoints of Environmental 

Managers, unreliable records make it difficult for proper 

assessment of waste load generated at each slaughter house 

and thus difficult in planning waste contamination. Data 

would not also elicit government interest in addressing the 

problems at slaughter houses, if the proper record of the 

huge amount of abattoir wastes generated and its yearly 

increase are not kept. For adequate management, it is 

important to know the quantity being generated daily, 

weekly and yearly, their characteristics and existing 

management facility. This work is aimed at analyzing the 

physiochemical properties of Abattoir contaminated water 

body located at Obinze water side junction, in Owerri west 

L.G.A Imo State Nigeria. 

MATERIALS AND METHODS 

Study area 

The abattoir under study is located at water side junction, 

Obinze in Owerri West L.G.A Imo State, Nigeria. The 

abattoir has an open slaughtering slab, where cows, pigs and 

goats are slaughtered, DE haired either with hot water or 

burnt with fire is done in the open. Close to the slaughtering 

slab is a heap where paunch materials are dumped and have 

accumulated over the years. Butchering of slaughtered 

animals takes place, washing of viscera and meat are done 

freely into the water body. 

 

COLLECTION OF SAMPLE 

The samples for analyses were collected at three different 

points along the river side namely station A (upstream), 

station AB (middle stream), station C (downstream) 

contaminated by the abattoir effluent in a sterile 200ml 

container bottles which were washed three time with the 

sample water prior to collection. The samples were taken to 

the laboratory and the following physiochemical test were 

carried out such as Temperature, pH, Turbidity, 

Conductivity, Nitrates, Phosphates, Dissolved Oxygen (D.O) 

and Biological Oxygen Demand (B.O.D). 

Determination of Conductivity 

The conductivity meter for use in this was prepared 

according to manufacturer’s specification. Potassium 

Chloride (Kcl) was used to calibrate the meter and the probe 

was rinsed with distilled water. With the appropriate range 

selected, beginning with the highest range and going down, 

the conductivity of the water sample was read. 

Determination for nitrate 

A few drops of water samples were taken in an evaporating 

dish and then two drops of diphenyl amine were added to 

sulphuric acid (H2SO4) in a conical flask. The content of the 

flask was poured into the dish and the solution was heated. 

As it heats up, blue colouration was observed which 

indicates the presence of nitrate. The absorbance of the 

mixture was read in a spectrophotometer at 520nm 

wavelength. 

Determination for phosphate 

The water samples which contained 50mililitre was made up 

to 50ml. it was poured into 125ml Erlenmeyer flask. One ml 

of 3.6% sulfuric acid was added and swirled amount and 

0.05 of ammonium bisulfate was added and swirled until it 

dissolves. Some boiling stones were added before the flack 

was set on a hot plate. The mixture was boiled for half an 

hour and deionized water was added as it was boiling to 

avoid drying, ensuring that it was between 10 and 50ml at all 

times. At the end, it was allowed to boil down to 10ml. The 

sample was removed and allowed to cool and 1 drop of 1% 

phenolphthalein indicator was added to the cooled solution 

and swirled. While swirling, sodium hydroxide (NaoH) was 

added, one drop at a time until it turned to a faint pink 

colour. Then 36% sulfuric acid was added drop by drop until 

the pink colour vanished. The solution was poured into a 

50ml graduated cylinder and the flask rinsed with deionized 

water. A test tube was filled with 10ml of the samples 

solution to which 1ml of phosphate acid reagents was added 
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and the solution mixed thoroughly. 0.1g of phosphate 

reducing reagent was poured into the sample and mixed 

thoroughly until it dissolved. It was allowed to stay for 5 

minutes and the cap was removed from the tube and put in a 

phosphate comparator with an axial reader and then the 

colour matched to the chart and recorded in parts per 

million. 

DETERMINATION OF DISSOLVED OXYGEN 

(D.O) 

The sample was put in a 200ml capacity bottle with stopper. 

Two ml of manganese sulphate solution and 2ml of alkaline 

iodide azide reagent was added into the 300ml sample taken 

in the bottle. While the above reagents were added, the 

pipette was dipped inside the sample. The bottle was 

stoppered with care to exclude air bubbles. It was mixed by 

inverting the bottle about 15 times. When the precipitate 

settled and left behind a clear supernatant above the 

manganese hydroxide, it was shaken again. It was allowed to 

settle for 2 minutes and the stopper carefully removed. Three 

ml concentrated sulphuric acid was added immediately by 

allowing the acid to run down the neck of the bottle. The 

bottle was re-stoppered and mixed gently by inverting it 

until dissolution was complete. Two hundred and three ml of 

the solution was measured into Erlenmeyer flask and was 

titrated with 0.1025N sodium thiosulphate solution to a pale 

straw colour. One-to-two ml starch solution was added and 

titration continued until the first blue colour disappeared. 

The volume of the sodium thiosulphate solution added gave 

the dissolved oxygen (D.O) in mg/l. 

DETERMINATION OF BIOCHEMICAL OXYGEN 

DEMAND (B.O.D) 

The sample was poured in 200ml capacity bottle. The 

Dissolved Oxygen in one portion of the aerated sample was 

determined. The other portion of the aerated water sample 

was used to fill a screw capped sterile incubation bottle of 

capacity 200ml and sealed. It was incubated at 20Oc for 5 

days in an environment of reduced light. The dissolved 

oxygen demand was determined as follows; to the water 

sample in the 200ml capacity bottle, 1ml of 0.2ml mnso4 

solution was carefully added to the pipette with 1ml of 

alkali- iodide- azide reagent was added. The bottle was 

stoppered and shaken to mix well and allowed to settle 

leaving a clear liquid above. One ml of conc. H2So4 was 

added to effect dissolution of the precipitate. The resulting 

solution was then titrated against 0.002ml Na2S2O3 solution, 

using few days of starch solution as anz indicator give an 

end point appearance of a blue colour. Dissolved oxygen is 

expressed as D.Omg/L. The difference in Dissolved Oxygen 

(D.O) between the fresh samples and the samples after 5 

days’ incubation at 20oc gave the Biochemical Oxygen 

Demand (B.O.D). 

RESULTS AND DISCUSSION 

Parameter

s 

Station A 

(upstream) 

Station B 

(middle 

stream) 

Station 

C(downstr

eam) 

Mean 

values 

Permissi

ble limits 

for 

NESREA 

PH 6.0 6.9 6.4 6.4 6-9 
Temperat

ure 
23.3oc 25.4oc 25oc 24.6oc <400C 

Conductiv

ity (us/cm) 
166.0 165.0 156.0 162.3 156 

us/cm-

160us/c

m 
Turbidity 

(NTU) 
26.4 29.6 31.8 29.3 0.1 

NTU 
Nitrate 224 241 232 232.3 20 
Phosphate 55.2 64.0 60.3 59.8 5.0 
B.O.D 

mg/L 
38.0 45.0 40.0 41.0 30mg/l 

D.O 

(mg/L) 
41.5 40.0 38.2 39.9 80mg/l 

Table 1: Physiochemical parameters of contaminated water 

side river by the Obinze Abattoir effluent 

DISCUSSION 

From the above table, shows that the level of pH from the 

contaminated water side river by the abattoir effluent was 

low at the upstream (station A) and the downstream (Station 

C) but recorded a higher increase at the middle stream. 

(Station AB). This implies that the water side river is slightly 

acidic which might affect aquatic life in the marine 

environment. This is within the acceptable limits of 

NESREA of pH of 6-9.   

The conductivity level of the stream was high with a 

value of 166 us/cm at station A (upstream), 165 us/cm at 

station AB (middle stream) and 156 us/cm at station C 

(downstream). The conductivity is the measure of the ability 

of water to pass an electric current. It is affected by the 

presence of inorganic dissolved solids such as Nitrate, 

Sulphate, Chloride and Phosphate Anions which were found 

at high concentrations in the river under study. High 

conductivity is said to cause dangers to both aquatic and 

human lives. 

The rate of turbidity was observed to be lower in station 

A (upstream), increased in stations AB (middle stream) and 

further increased at Station C (downstream) with these 

values 26.4, 29.6 and 31.8 (N.T.U) respectively. Turbidity is 

an important parameter in process control and can show 
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problems with treatment processes of the effluent, 

particularly, coagulation, sedimentation and filtration 

(Hunter et al; 2009). 

The concentration of Dissolved Oxygen (D.O) was high 

at station A (upstream), with value of 41.3 mg/l and lower at 

the station AB (middle stream) with values of 40.0 and 

38.2mg/l respectively. The level of Dissolved Oxygen 

concentration (D.O), in natural waters depends on the 

physical, chemical and biochemical activities in the water 

body. The level of Dissolve Oxygen (D.O) at station A 

(upstream) can adequately sustain aquatic lives than the 

value obtained at station C (downstream). The depletion of 

Dissolved Oxygen (D.O) at station C (downstream) could be 

attributed to the huge amount of organic load which requires 

a high level of oxygen for chemical oxidation and 

breakdown. The same is applicable to the level of Biological 

Oxygen Demand (B.O.D) which varies across the various 

station with the station AB (middle stream) recording the 

highest value. This highest value of biological oxygen 

demand obtained from this study could be due to the 

concentration of the effluent discharge into the water body 

from the abattoir and other sources. 

The rate of nitrate found was and when in excess in our 

drinking water, it can cause reduction of oxygen, shortness 

of breath and blueness of skin. When the rate of nitrate 

exceeds 50mg/l, it is regarded as one of the causes of 

methamoglobinaemia (blue baby syndrome) infant, (Rossiter 

et al; 2010), as well as a potential risk of stomach cancer in 

adults (Mwendera, 2006). High concentration of nitrate in 

both surface and shallow ground water can probably be due 

to poor sanitation and latrine construction, fertilizer and 

other agrochemical use.  

The level of temperature was low at station A (upstream) 

23.3oc but increased at the station AB (middle stream) with 

values 25.4oc and 25oc respectively. The mean temperature 

value obtained from this study was 24.6oc falls within the 

Nigeria Environmental Standards and Regulations 

Enforcement Agency (N.E.S.R.E.A) limit of (<40oc). 

Conductivity which is a method of obtaining an estimate 

of dissolved solids in water was above N.E.S.R.E.A’s 

acceptable limit. The mean value obtained for this study was 

162.3 us/cm, while the range was, 156 us/cm - 160 us/cm. 

The mean turbidity value was 29.3 NTU which exceeded the 

limit of 0.1 NTU acceptable by N.E.S.R.E.A’s. Turbidity is 

associated with suspended solid concentrations. The high 

turbidity level of the river can be attributed to the waste 

input from the abattoir and other sources like waste from the 

nearly market. This affects the general condition of the water 

body and aquatic life. 

The mean values for nitrate and phosphate were gotten as 

232 and 59.8 respectively which were far above the 

N.E.S.R.E.A’s. limit (20 and 5.0 respectively for nitrate and 

phosphate). The presence of nitrate and phosphate in water 

is an indication that the water is highly polluted by organic 

substances which can cause reduction of oxygen capacity of 

blood, shortness of breath and blueness of skin. It also 

renders the water body unfit and inhabitable for aquatic 

organisms as a result of its uncontrollable growth 

(Eutrophication which causes drastic reduction in the level 

of dissolved oxygen). Excess nitrate is one of the causes of 

blue baby syndrome in infants (Rossiter et al; 2010) as well 

as a potential risk of stomach cancer in adults (Mwendera, 

2006).  

Biological Oxygen Demand (B.O.D) is the commonest 

used index in water quality management. It represents the 

amount of oxygen required for the biological decomposition 

of organic matter under aerobic condition. It is an expression 

of how much oxygen is needed for microbes to oxidize a 

given quantity of organic matter (Chukwu, 2008). The mean 

value (41mg/l) of B.O.D in the river under study was above 

N.E.S.R.E.A’s. limit of (30mg/l). This implies that it is 

harmful to discharge untreated effluents into the water body, 

as high B.O.D obtained in this study, results in depletion of 

dissolved oxygen, which is detrimental to aquatic lives. 

However large amounts of organic matter could result in a 

near absolute depletion of oxygen in water (Chukwu, 2008). 

Dissolved oxygen (D.O) is a measured of the degree of 

pollution by organic matter, the destruction of organic 

substances as well as the self-purification capacity of the 

water body. The mean value of the Dissolved Oxygen (D.O) 

of the water side stream (39.9mg/l) was lower than the 

permissible limit of N.E.S.R.E.A (80mg/l). According to 

Chukwu (2008), most game fish requires at least 44mg/l 

level of Dissolved Oxygen (D.O) to thrive. High or low pH 

values in a river have affects aquatic life and alter the 

toxicity of other pollutants in one form or the other. 

Dissolved Oxygen (D.O) in liquid provides a source of 

oxygen need for the oxidation of organic matter when the 

concentration is high and lack of it causes the water body to 

become dead or devoid of aquatic life (Chukwu, 2008). 

CONCLUSION 

This study shows that some of the parameter in the water 

body contaminated by the Obinze abattoir effluents were 

above permissible limits, such as turbidity, nitrate, 

phosphate, B.O.D, conductivity whereas pH, temperature, 

are within the permissible limits, and only DO is below the 

acceptable limits by NESREA.   Activities in the abattoir 
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contributed to the pollution of the river. This therefore, 

endangers the health of the people who rely on the stream as 

their water source. 

RECOMMENDATION 

Simple physical treatment of effluents from the Obinze 

abattoir could be carried out by the use of a retention pond. 

The use of retention ponds for abattoir effluent is an 

effective physical treatment method in reducing B.O.D and 

C.O.D levels. Also the abattoir operators should be 

enlightened by the environmental protection agencies like 

NESREA on the impacts of wash down from abattoirs on 

public health, the environment and the fragility of the 

ecosystem. There should be regular monitoring of activities 

of abattoirs, Obinze abattoir inclusive by the state 

environmental protection agency, representatives of the 

Environmental Health Office of the Owerri West Local 

Government Area, in order to enhance compliance with 

hygiene requirements and sanitary regulations governing 

abattoir operations in the state and the nation at large in line 

with the Nigerian Environmental Standards Regulations 

Agency (N.E.S.R.E.A), for effluent permissible limits. 
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