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ABSTRACT 

Abattoir activities release wastes of varying 

kinds into water among which is waste water 

This work  examined  five  heavy  metals  and  

physicochemical  properties  of  Effluent  from 

Yola Abattoir, Yola North, Adamawa State, 

Nigeria. Some of the heavy metals assessed 

were: Cd; Cr; Fe; Pb and Mn using Atomic 

Absorption Spectrometer (model AA240FS  

Varian),while the physicochemical  properties 

examined  were:  pH, temperature,  

conductivity, and  TDS using pH/conductivity 

meter (Jenway / 430),and DO, BOD and COD 

using DR Spectrometer among other devices. 

The pH of the effluent from abattoir is 

alkaline and it ranged from 7.51 to 8.23.  

The temperature values ranged from 35.2 to 

38.0 
o 

C; conductivity values ranged from 

68.1 to 74.4 μS/cm, TDS values range from 

42.5 to 45.0 mg/L; DO values range from 1.2 

to 1.6 mg/L;  BOD values range from 4 to 8 

mg/L and   the COD values range from 18 to 

19 mg/L. Cd values range from 0.005 to 0.006 

mg/L; Cr and Pb is 0.000 mg/L. Fe and Mn 

values range from 16.400 to 38.990   mg/L 

and 1.385 to 1.912 mg/L respectively. The 

resul ts obtained showed that most of the 

properties examined were within permissible 

standards by WHO (2004), USEPA (1999), 

FEPA (1991) and Federal Ministry of 

Environment (2000).  

Keywords: heavy metals, physicochemical, properties, effluent and abattoir.  

INTRODUCTION 

Water is an essential natural resource that 

is vital for the survival of living organisms  

especially human beings.  It is used 

domestically, industrially, agriculturally 

among others. However, it has been used 

as dumping ground for varying kinds of 

waste. Besides, other materials are leached 

out and transported from land by water 

percolating through the soil and run off its 

surface to aquatic ecosystem [1]. When 

pollution occurs, the nature of the 

receiving water will be altered and its 

suitability for various uses may be 

impaired. Water pollution can be defined as 

the discharge of substance into aquatic 

environment which eventually cause hazard 

to human health, harm to living organism 

and aquatic ecosystem, damage to 

amenities or interferes with other legitimate 

use of water [2].  

Pollutants can be classified as 

non-conservative and conservative 

materials. The nonconservatives 

pollutants include most organic, some 

inorganics and many micro-organisms 

which can be degraded by natural self- 

purification processes such that their 

concentrations reduce with time. The rate of 

decay of these materials is a function of a 

particular pollutant, the receiving water 

quality, temperature and water 

environmental factors. Conservative 

pollutants: many inorganic substances are 

not affected by natural processes that these 

conservative materials are often unaffected 

by normal water and waste water 

mailto:frezonor@gmail.com


http://www.inosr.net/inosr-experimental-sciences/                                                                                                                       
Ezekiel et al 

INOSR Experimental Sciences 5(1): 22-31, 2019.  

23 

 

treatment processes. As such their 

presence in a particular water source may 

limit its uses [3].  

Water and Heavy Metals 

Safe and good quality drinking water is the 

basis for good human health. Water provides  

some  elements,  but  when  polluted  it  may  

become  the  source  of  undesirable 

substances, dangerous  to  human  health  

and  cause  diseases  such  as,  various  

cancer  types,  adverse reproductive 

outcomes, cardiovascular diseases, teeth 

decay and neurological diseases. The 

infants and younger population are more 

prone to the toxic effects of heavy metals, as 

the rapidly developing body systems in the 

fetus, infants and young children are far 

more sensitive [4]. Childhood exposure to 

some metals can result in learning 

difficulties, memory  impairment,  damage  

to  the  nervous  system,  and  behavioral  

problems  such  as aggressiveness and 

hyperactivity [5]. At higher doses, heavy 

metals can cause irreversible brain damage. 

Children may receive higher doses of metals 

from food than adults, since they consume 

more food for their body weight than adults. 

The reason for this hydrological scourge 

is the presence of alarming levels of heavy 

metal arsenic in groundwater in several 

villages of the globe [6].  

Heavy metals such as lead, a soft gray metal 

is toxic. The United State Environmental  

Protection Agency classifies lead as a 

probable human carcinogen. Exposure to 

lead results from breathing contaminated 

air, contacting lead contaminated soils, or 

drinking contaminated water. Tap water 

contamination with lead occurs when water 

passes through older pipes containing  lead, 

lead solder, or brass fixtures that contain 

lead [7], Although aluminum is not a heavy 

metal (specific gravity of 2.55-2.80), it makes 

up about 8 % of the surface of the earth and is 

the third most abundant element When 

aluminum accumulates acutely in tissues 

such as the brain, it has the potential to 

cause serious adverse neurological effects. 

Dialysis encephalopathy is  a  form  of  

aluminum  neurotoxicity  characterized  by  

speech  difficulty,  dementia  and 

convulsions [8].  

Abattoir operations produce characteristic 

highly inorganic wastes such as sulphates, 

phosphates, etc with relatively high levels 

of suspended solid, liquid and fat. The solid 

waste includes condemned meat, 

undigested food materials, bones, hairs and 

aborted foetuses. The liquid waste is 

usually composed of dissolved solids, 

blood, gut contents, urine and water [9]. 

[10] reported that as a result of inadequate 

waste treatment facilities, wastes from 

abattoir are deposited on the land or 

channeled into water resource leading to 

pollution.  

Likewise, [11] reported that in many  

countries, pollution arises from activities 

in meat production as a result of failure in 

adhering to Good Manufacturing Practices 

(GMP) and Good Hygiene Practices(GHP). [12] 

suggested that in order to adhere to GMP and 

GHP during dressing, the oesophagus of 

cattle and sheep should be sealed to 

prevent leakage of gut content. Inability to 

observe this unhealthy condition could lead 

to contamination of meat from hides, hooves 

and content of alimentary tract during 

evisceration and negatively impact on the 

environment. In essence, slaughter activities, 

if not properly controlled, may pose dangers 

to the farmers, butchers, the environment as 

well as the consumers [13]; [14], [15].  

Study Area 

This research work was carried out in Yola 

North Local Government Areas, (Yola 

Abattoir, denoted as YAB), which lies 

between latitudes 6
o

 22' 34.5462"; 6
o

 32' 

42.8936" and longitudes 9
o

 16' 44.461"; 9
o

 19' 

30.41" of the Greenwich meridian. Abattoir 

activities are aimed at  optimizing  the  

recovery  of  edible  portions  of  the  meat  

processing  cycle  for  human consumption. 

However, significant quantities of 

secondary waste materials; blood, fat, 

organic and inorganic solids, salts and 

chemicals wastes are also generated during 

this process [16].  

A specific example of what happens is 

logging of contaminated water in the soil. In 

that situation, oxygen becomes less 

available as an electron acceptor, prompting 

denitrifying bacteria to reduce available 

nitrate into gaseous nitrogen which 
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enters the atmosphere with resultant 

negative effects. Also, anaerobic archaea 

(methanogens), may produce excessive 

methane at a higher rate than aerobic 

methane oxidizing bacteria 

(methanotrophs) could cope with, thus 

contributing to greenhouse effect and global 

warming. Increase in methane is a concern 

because it is five times more effective as a 

greenhouse gas than CO
2

 [17]; [18]; [19]; 

[20].  

Biological Effects of Heavy Metals 

The biological effects of heavy metals can 

be described to be one or combination of 

the blockage of essential functional group; 

displacement of an element with metal ion 

and distortion of the configuration of the 

biomolecule [21].  

Effects on animals 

Lead (Pb) 

Inorganic Pb can replace Ca in the bone thus 

resulting in bone malformation and 

osteoporosis in sheep, rabbit and children 

[22]; [23]; [24]. Pb toxicity also causes kidney 

dysfunction and brain damage in children 

and induces aggressive behavior in 

animals and possibly in human too [25]. In 

animals, blood-level Pb of 0.3 ppm 

interferes with Fe metabolism and 

formation of haem in the bone marrow 

resulting into anaemia [26], [27].  

Cadmium (Cd) 

Cadmium compete with more ambivalent Zn 

for bonding sites and thus interferes with 

some essential functions of Zn as an enzyme 

cofactor [28]. Cd can cause high-blood 

pressure and kidney damage according to 

WHO‟s report(1971) and sterility in males 

[29]. In region of Tamaya city Japan in 1965, 

about 100 people died from Cd poisoning 

caused by the consumption of rice grown in 

Cd-contaminated soils. The symptoms were 

described as itai-itai meaning it hots, it hots 

or ouch-ouch in Japanese [30].  

Manganese (Mn) 

Heavy accumulation of Mn in kidney, liver 

and bones causes “Mn psychosis” an 

irreversible brain damage, characterized by 

uncontrolled laughter, sexual excitement 

and finally impotency [31].  

Iron (Fe) 

Iron toxicity causes diarrhea, 

reduced-growth and efficiency of feed 

utilization coupled with signs of 

phosphorus deficiency. In acute cases, 

vascular congestion in tissues and organs, 

metabolic acidosis and death has been 

reported in pigs and rabbits [32].  

Chromium (Cr) 

Cr (vi) has effects on biological systems and 

thus classified by International Agency for 

Research as group 1 human carcinogenic.  

Some Physicochemical Properties 

Hydrogen ion concentration 

pH is important to microorganisms 

because it affects the functioning of 

virtually all enzymes, hormones and 

proteins which control metabolism, growth 

and development. pH is also a major factor 

in all chemical reactions associated with 

formation, alteration and dissolution of  

minerals [33]. High pH may emanate from 

the dilution effect caused by the waste 

water produced in the abattoir, and 

increased water volume resulting from 

rainfall and possibly due to the influx of 

carbonate. Waste water from abattoir could 

result from water used for washing roasted 

and unroasted meat, tables, floors, 

utensils, etc. This action causes the 

agitation and re-suspension of particulate 

organic matter contained in the wastewater 

which may result in increased turbidity.  

Total suspended solids (TSS) 

Total suspended solids (TSS) are the 

filterable particles in water. It may be of 

organic origin (algae, zooplankton and 

bacteria) or inorganic origin (clay, silt, 

calcium, bicarbonates, chloride etc). Total 

suspended solids (TSS) reduce light 

penetration, hence reducing the ability of 

algae to photosynthesize. Like the 

turbidity, TSS levels in the waste water 

samples from the abattoirs may be high 

due to organic particles from roasted skin of 

animals and other particulate materials from 

abattoir [34].  This could also be due to lack 

of sedimentation facility to separate the 

solid wastes from the liquid wastes 

before discharge [35].  

Total dissolved solids (TDS) 

Total dissolved solids (TDS) usually affect 

the refractive capacity of the water body 

and the light dispersion pattern apart 
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from having a significant effect on the 

heat capacity of the system.  Organic  

effluents  from  such  activities  also  

frequently  contain  large  quantities  of 

suspended solids which reduce the light 

available to photosynthetic organisms and 

on settling  down, alter the characteristics 

of river bed, rendering it an unsuitable 

habitat for many organisms [36].  

Dissolve oxygen (DO) 

Dissolve Oxygen (DO) is used to describe 

the amount of oxygen dissolved in a unit of 

water. This is essential for the maintenance 

of healthy lakes and rivers. It is a measure 

of the ability of water to sustain aquatic life. 

The DO content of water is influenced by the 

source, raw water temperature, treatment 

and chemical or biological processes taking 

place in the distribution system. The 

presence of oxygen in water is a good sign. 

Depletion of dissolve oxygen in water  

supplies can encourage the microbial 

reduction of nitrate to nitrite and sulphate 

to sulphide. It can also cause an increase in 

the concentration of ferrous iron in 

solution, with subsequent discolouration 

at the tap when the water is aerated. Hence, 

analysis of dissolved oxygen is an  

important step in water pollution control 

and wastewater treatment process control.  

In a healthy body of water such as lake, 

river, or steam, the dissolved oxygen is 

about 8 parts per million (8 ppm). The 

minimum DO level of 4 to 5 mg/L or ppm is 

desirable for survival of aquatic life. Thus 

DO test is the basis for BOD test which is 

an important parameter to evaluate 

organic pollution of a waste. It is 

necessary for all aerobic biological 

wastewater treatment processes to control 

the rate of aeration.  

Biochemical oxygen demand (BOD) 

The biological oxygen demand 

determination is a chemical procedure for 

determining the amount of dissolved 

oxygen needed by aerobic organisms in 

water body to break the organic materials 

present in the given water sample at certain 

temperature over a specific period of time. 

BOD  of  water  or  polluted  water  is  the  

amount  of  oxygen  required  for  the  

biological decomposition of dissolved 

organic matter to occur under standard 

condition at a standardized time and 

temperature. Usually, the time is taken 

as 5 days and the temperature is 20 
o

C. 

Biochemical  oxygen  demand (BODs)  is  a  

measure  of  the  oxygen  requirement  for  

the biochemical degradation of organic 

materials and the oxygen used to oxidize 

inorganic materials such as sulfides, ferrous 

ions and reduced forms of nitrogen. It 

depicts the amount of putrescible organic 

matter degradable by microbial 

metabolism on the assumption that the 

water has no bactericidal or bacteriostatic 

effects [37]  

Chemical oxygen demand (COD) 

Chemical oxygen demand (COD) measures 

the organic portion susceptible to oxidation 

by a strong chemical oxidant. However, it is 

sometimes used to indicate the total 

organic matter present. COD is a 

determinant used to assess organic 

pollution in aqueous systems and is one of 

the most important parameters in water 

monitoring [38]. The COD values in all the 

samples were observed to be greater than 

200 mg/l O
2 

or 200 mg/Kg indicating 

pollution. The concentration of COD 

observed in surface waters range from 20 

mg/l or less O
2

 in unpolluted waters to 

greater than 200 mg/l O
2 

in waters 

receiving wastes or effluents. Thus the 

organic pollutants will create high 

competition for oxygen within the 

ecosystem.  

Conductivity 

The conductivity of a medium is an 

indication of its ability to conduct an electric 

current. It is usually determined by the 

presence of total concentration of ions, 

temperature of all the systems etc.  Higher 

conductivity values may be due to increased 

decomposition and mineralization of 

allochthonous organic matters or due to 

evaporation resulting in the concentration of 

nutrients. The European Economic 

Community (EEC) maximum conductivity for 

domestic water is 1250 μS/cm.  
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MATERIALS AND METHODS 

Materials 

Atomic Absorption Spectrophotometer 

(AAS), DR Spectrometer, grade “A” glassware 

and plastic containers of suitable 

capacities were used. The reagents used 

were of analytical grade. Distilled water was 

used to prepare solutions.  

Sampling and Sample Preparation. 

Collection of wastewater 

Random sampling method was adopted and 

the wastewater sample was collected in clean  

500 mL plastic bottles and labeled as YAB
 

WW1

; YAB
 WW2

; YAB
 WW3

. The temperature of the 

samples, conductivity, TDS and pH were 

measured immediately and 1mL conc. 

HNO
3

 was added and the temperature was 

maintained at about 4
o

C and transported to 

the laboratory for analysis.  

Sample Preparation 

[39] method of sample preparation was 

adopted for this research.  

Analytical Study of Physicochemical 

Properties 

Hydrogen ion concentration (pH) 

The pH of the sample was measured at the 

sampling point using pH/conductivity meter 

(Jenway / 430) standardized with buffers and 

the value recorded.  

Conductivity 

The conductivity was measured  at  the  

sampling  point  using  pH/conductivity 

meter (Jenway / 430) and the value recorded 

after being standardized.  

Temperature 

The temperature was measured using 

pH/conductivity meter (Jenway/430) and the 

value recorded.  

Total dissolved solid (TDS). 

This was determined using the 

pH/conductivity meter (Jenway/430) and 

the value recorded.  

DO 

This was determined using the method 

described in American Public Health 

Association (APHA, 2005).  

COD 

This was determined using the method 

described in American Public Health 

Association (APHA, 2005).  

 

BOD 

This was determined using the method 

described in American Public Health 

Association (APHA, 2005).  

Elemental analysis 

The  method  that  was  adopted  was  as  

described  in  the  standard  method  for  

the examination of water and waste water 

[40]. Cadmium, chromium, iron, lead and 

manganese were determined using Atomic 

Absorption Spectrometer model AA240FS 

Varian.  

Statistical Analysis 

Statistical Packages for Social Sciences 

(SPSS/PC; version spss ing; Chicago) were 

used to arrive at the mean, standard 

deviation and Pearson correlation.  

RESULTS AND DISCUSSION 

Mean concentration of some of the heavy 

metals and physicochemical properties of 

wastewater from Yola Abattoir. Mean 

concentration of the five heavy metals and 

physicochemical properties of effluent from 

Yola Abattoir is as shown in Table 1, while 

The Pearson‟s correlation matrix for pairs of 

the analyzed five heavy metal elements and 

physicochemical properties in Yola Abattoir 

effluent respectively are presented in Tables 

2 and 3. The pH and temperature values 

ranged from 7.51 to 8.23 and 35.2 to 38.0 o 

C while the values for conductivity and TDS 

ranged from 68.1 to 74.4 μS/cm and 42.5 to 

45.0 mg/L respectively.  

The DO, BOD and COD values ranged from 

1.2 to 1.6 mg/L; 4 to 8 mg/L and 18 to 19 

mg/L accordingly. The mean values for the 

elements determined were as shown in 

Table 1, therefore the values for Cd, Fe and 

Mn ranged from 0.005 to 0.006 mg/L; 16.400 

to 38.990 mg/L and 1.385 to 1.912 mg/L 

accordingly while those for Cr and Pb stand at 

0.000 mg/L.  

The pH ranged from 7.51 to 8.23 and the 

mean of the value is 7.93 ± 0.3764. Sampling  

point YAB WW3 had the highest pH, 8.23 

while sampling YAB WW1 had the least pH, 

7.51 but  

sampling point YAB WW2 has a pH of 8.06. 
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These values are alkaline and are in 

consonant with similar work carried out by, 

[40] and were within the tolerant limit (6 to 

9) set by WHO (2004), FEPA (1991) for the 

discharge of wastewater into the river. As 

reported by [41], pH is important to 

microorganisms as it affects the 

functionality of virtually all enzymes, 

hormones and proteins that control 

metabolism, growth and development.  

Besides, it is also a major factor in all 

chemical reactions associated with 

formation, alteration dissolution of minerals.  

The temperature values ranged from 35.2 to 

38.0 o C and the mean of the mean value is  

36.73 ± 1.4189. Sampling point YAB WW3 

had the highest temperature, 38.0 o C while 

sampling point  YAB WW2 had the least 

temperature, 35.2 o C but sampling point 

YAB WW1 had a temperature of 37.0 o C. The 

permissible limit for the discharge of 

wastewater into the river is less than 40 o C 

and the value for sample point‟s one, two 

and three, 37.0 o C, 35.2 o C and 38.0 o C are 

within the tolerant level.  

The conductivity ranged from 68.1 to 74.4 

μS/cm and the mean of the mean value is  

70.93 ± 3.1974. The highest conductivity 

value was obtained at sampling point YAB 

WW3, 74.4 μS/cm while the least value was 

obtained at sampling point YAB WW1, 

68.1μS/cm and that of point YAB WW2 is 70.3 

μS/cm.  The FEPA tolerable limit for domestic 

water is 70 μS/cm (DWAF,1996a). These 

values obtained were above it except that of 

sampling point YAB WW1 that was slightly 

below it.  

The TDS ranged from 42.5 to 45.0 mg/L and 

the mean of the mean is 43.53 ± 1.3051.  TDS 

value is 43.1 mg/L, 42.5 mg/L and 45.0 mg/L 

at sampling point YAB WW1,, YAB WW2 and 

YAB WW3 respectively which are below the 

tolerable limit, 200 mg/L set by WHO/USEPA.  

The DO, values ranged from 1.2 to 1.6 mg/L 

and the mean of the mean value is 1.33 ±  

0.2310. The DO values for values for 

sampling points YAB WW1,, YAB WW2 and 

YAB WW3 are 1.6 mg/L, 1.2 mg/L and 1.2 

mg/L respectively. Sampling points YAB 

WW3 and YAB WW2 had the  least DO, 1.2 

mg/L. DO is a measure of the degree of 

pollution by organic matter, the destruction  

of organic substances as well as the 

self-purification capacity of the water body 

[42]. DO is a vital factor used for water 

quality control. The effect of waste 

discharge on surface water is majorly 

determined by the oxygen balance of the 

system and its presence is important in 

maintaining biological life within a system 

[43]. The range of concentration of DO in 

unpolluted water is usually from 8 to 10 

mg/L and below 5 mg/L will adversely affect 

aquatic life [44]; [45],  below 2 mg/L may 

lead to death [46]. 6 mg/L is the standard for 

drinking water but for sustenance of fish and 

aquatic life is between 4 to 5 mg/L [47]. The 

values obtained for DO, fall within the 

permissible limit set by WHO (2004), 4 mg/L 

USEPA (1999), 5 mg/L and FEPA (1991), less 

than 4 mg/L.  

The BOD values ranged from 4 to 8 mg/L 

and the mean of the mean is 6 ± 2. Sampling 

point YAB WW3 had the highest BOD, 8 

mg/L, sampling point YAB WW1 had the 

least BOD value, 4 mg/L while that of 

sampling point YAB WW2 is 6 mg/L. The 

values obtained for BOD fall within the 

permissible limit set by WHO (2004), 20 

mg/L, USEPA (1999),20 mg/L   and FEPA 

(1991), 30 mg/L.  

The COD values ranged from 18 to 19 

mg/Land the mean of the mean value is 

18.33 ± 0.5774. The COD values for sampling 

points YAB WW1,, YAB WW2 and YAB WW3 

were 18 mg/L, 18 mg/L and 19 mg/L 

respectively. Sampling point YAB WW3 had 

the highest COD, 19 mg/L and sampling 

points YAB WW1,   and YAB WW2 had the 

least the least COD value of 18 mg/L. The 

values obtained for COD fall within the 

permissible limit set by WHO (2004), 

1,000 mg/L USEPA (1999), 1,000 mg/L; and 

FEPA (1991), 80 mg/L.  

The concentration of Cd ranged from 0.005 

mg/L to 0.006 mg/L and the mean of the  

mean value is 0.0053 ± 0.00057. The 

concentration of Cd for sampling points YAB 

WW1,, YAB WW2 and YAB WW3 were 0.005 

mg/L, 0.005 mg/L and 0.006 mg/L 

respectively. Sampling point YAB WW3 had 

the highest concentration for Cd, 0.006 

mg/L while sampling points YAB WW1,  

and YAB WW2 had the least value of 0.005 
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mg/L. These results obtained showed that 

they were within the permissible limit for 

discharge of wastewater into river by FEPA 

(1991), less than 1 mg/L. But the permissible 

limit for the discharge of wastewater into 

river set by WHO/USEPA is 0.03 mg/L.  

The concentration of Fe ranged from 16.400 

mg/L to 38.990 mg/L and the mean of the  

mean value is 25.774 ± 11.7747. The 

concentration of Fe for sampling points YAB 

WW1,, YAB WW2 and YAB WW3 were 38.990 

mg/L, 21.933 mg/L and 16.400 mg/L 

respectively. Sampling point YAB WW1,, 

had the highest concentration  38.990 

mg/L followed by YAB WW2,  21.933 mg/L 

while YAB WW3 had the least concentration 

1 6.400 mg/L. These results obtained 

showed that that of YAB WW3 1 6.400 mg/L 

was within the permissible limit for 

discharge of wastewater into river by FEPA 

(1991), 20 mg/L but those of YAB WW1, and 

YAB WW2 38.990 mg/L and 21.933 mg/L 

exceeded it.  

The concentration of Mn ranged from 

1.385 mg/L to 1.912 mg/L and the mean of 

the mean value is 1.635 ± 0.2646. Its 

concentration at sampling points YAB 

WW1,, YAB WW2 and YAB WW3 were 1.607 

mg/L, 1.912 mg/L and 1.385 mg/L 

respectively. Sampling point YAB WW2 

highest concentration of 1.912 mg/L 

followed by that of sampling point YAB 

WW1, 1.607 mg/L while sampling YAB WW3 

had the least concentration 1.385 mg/L. 

These results obtained showed that they 

were within the permissible limit for 

discharge of wastewater into river by 

FEPA (1991), 5 mg/L.  

As for both Cr and Pb the concentration was 

0.000 mg/L. These results obtained showed 

that they were within the permissible 

limit for discharge of wastewater into 

river by FEPA (1991), less than 1 mg/L Cr 

and Pb. But the permissible limit for the 

discharge of wastewater into river set by 

WHO/USEPA is 0.1mg/L for Cr and Pb.  

Pearson‟s  correlation  matrix  for  pairs  of  

the  analyzed  heavy  metal  elements  and 

physicochemical properties in Yola Abattoir 

effluent were as shown in Tables 2 and 3. 

Some of the five elements are positively 

correlated, some negatively correlated while 

some are not. Mn has a negative correlation 

with Cd and Fe and the value is -0.531 and 

-0.824 respectively. This implied that they 

are from the same source [4].   Fe is positively 

correlated with Cd.  

CONCLUSION 

The result obtained showed that most of the 

properties examined were within permissible 

limit or standard set by WHO, USEPA, FEPA 

and Federal Ministry of Environment. Some 

of the heavy metals assessed were:  Cd, 

Cr, Fe, Pb and Mn while some of the 

physicochemical properties assessed were: 

pH, temperature, conductivity, TDS, DO, 

BOD and COD in Effluents from Yola 

Abattoir.  

RECOMMENDATIONS 

The authorities saddled with the 

responsibility of ensuring healthy  

environment  to monitor the activities in 

the abattoir regularly in order to forestall 

accumulation of harmful substances in the 

environment. The government at all levels 

namely Federal, State and Local should 

create enabling environment for those 

saddled with the responsibility of ensuring 

safe and healthy environment.  
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Table 1:  Mean concentration of some heavy metals and physicochemical properties of 

effluent from Yola Abattoir. 

 

 

Table 2: Pearson‟s correlation matrix for pairs of the analyzed elements in Yola Abattoir 

effluent. 

 Cd Cr Fe Pb Mn 

Cd 1     
Cr A a    
Fe -0.689 a 1   
Pb A a a A  
Mn -0.812 a 0.138 A 1 
NB: „a‟: No correlation.  

Correlation Rating  r˃0.910 = very strong; 0.910 - 0.810 

= strong; 0.810 -0.310 = moderate and ˂0.310 = weak  

Table 3: Pearson‟s correlation matrix for pairs of the analyzed physicochemical properties 

in effluent from Yola Abattoir.  

 pH Temperature Conductivity TDS DO BOD COD 

pH 1       

Temperature 0.064 1      
Conductivity 0.892 0.508 1     
TDS 0.496 0.898 0.853 1    
DO -0.974 0.163 -0.769 -0.288 1   
BOD 0.957 0.352 0.985 0.728 -0.866 1  
COD 0.683 0.773 0.935 0.873 -0.500 0.866 1 
Correlation Rating  

r˃0.910 = very strong; 0.910 - 0.810 = strong; 0.810 -0.310 = moderate and ˂0.310 = weak 

 

Parameter/sample 

code 

YAB WW1 YAB WW2 YAB WW3 Range Mean 

pH 7.51± 0.0100 8.06± 0.0100 8.23± 0.0071 7.51 - 8.23 7.93 ± 0.3764 

Temperature (
o 

C) 37.0± 0.0707 35.2± 0.0707 38.0± 0.1000 35.2 - 38.0 36.73 ±1.4189 

Conductivity 

(μS/cm) 

68.1± 0.1000 70.3± 0.0707 74.4± 0.0707 68.1 - 74.4 70.93 ±3.1974 

TDS (mg/L) 43.1± 0.0707 42.5± 0.1000 45.0± 0.1000 42.5 - 45.0 43.53 ±1.3051 

DO (mg/L) 1.6± 0.0707 1.2± 0.0707 1.2± 0,1000 1.2 - 1.6 1.33 ± 0.2310 

BOD (mg/L) 4± 0.7071 6± 0.7071 8± 1.0000 4 - 8 6 ± 2 

COD (mg/L) 18± 1.0000 18± 0.7071 19± 1.0000 18 - 19 18.33 ±0.5774  

Cd (mg/L)                                     0.005± 0.0001 0.005 ±0.0006 0.006  ± 0.0003 0.005 - 0.006 0.0053±0.00057 

Cr (mg/L) 0.000 ± 0.0005 0.000 ± 0.0008 0.000  ± 0.0002 0.000 0.000 

Fe (mg/L) 38.990 ± 0.0028 21.933 ± 0.0008 16.400 ± 0.0004 16.400-38.990 25.774 ± 

11.7747 

Pb (mg/L) 0.000 ± 0.0003 0.000 ± 0.0006 0.000  ± 0.0004 0.000 0.000 

Mn (mg/L) 1.607 ± 0.0025 1.912 ± 0.0011 1.385 ± 0.0012 1.385 - 0.0012 1.635  ±  0.2646 


