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 Existence of abattoir in the midst of residents in Zangon Shanu Zaria post greater 
concern about the suitability of ground water for drinking and other domestic use in 
the area. In view of this, this research examined the effect of abattoir effluent on 
ground water quality at Zangon Shanu Zaria Kaduna State.  Water samples were 
collected from six points including wells and boreholes in the study area. The water 
samples were tested for selected physical, chemical and biological parameters such 
as Total Dissolved Solid (88.6 – 173.1mg/L), Total Suspended Solid (60 – 240mg/L), 
Biological oxygen demanded (0.0 – 10mg/L), pH (6.95 – 7.89), turbidity (3.85 – 
9.4NTU), Chemical oxygen demand (110 – 170mg/L), Temperature (26.2 – 26.9OC) 
and Chloride (15 – 38.5mg/L). The laboratory tets were carried out using standard 
analytical methods and procedures for water quality analysis. The results shows that 
ground water near slaughter house poses environmental and health risk to the users 
if not treated as the parameters examined shows the lowering of the water quality 
and making the groundwater unhealthy for drinking and other uses. 
 

Keywords: Abattoir, Effluent, Ground water, Health risk, Pollution 

 

1. Introduction 
Wastewater is mostly discharged in to water bodies 

without proper treatment in developing countries [1]. Abattoir 
effluents, which are wastewater generated from slaughter 
houses or meat processing facilities, have significant 
environmental impacts, including potential contamination of 
groundwater [2]. The effects on groundwater quality depend 
on various factors such as the composition of the effluents, 
the disposal methods, geological conditions, and the 
proximity of the abattoir to groundwater sources [3]. Abattoir 
effluents may contain high levels of nutrients, including 
nitrogen and phosphorus, which can lead to nutrient 
contamination in groundwater. Elevated nutrient levels in 
groundwater can contribute to eutrophication, impacting the 
ecological balance of aquatic ecosystems [4]. 

Abattoir effluents can contain pathogens such as 
bacteria and viruses from animal wastes [5]. If not properly 
treated or managed, these pathogens can infiltrate into 
groundwater, posing a risk to public health if the 
contaminated groundwater is used for drinking water supply. 
In some cases, abattoir effluents may contain various 
chemicals such as blood, fats, oils, and detergents used in 
cleaning processes [6]. These chemicals can contaminate 
groundwater and affect its quality, potentially leading to the 
presence of organic and inorganic pollutants. The 
slaughtering process and various chemicals used in 
abattoirs can introduce heavy metals into the wastewater 
[7]. If not adequately treated, these heavy metals can leach 
into groundwater, posing risks to both the environment and 
human health. Abattoir effluents may have variable pH 

levels, and if discharged without proper treatment, they can 
alter the pH of groundwater. Significant changes in pH can 
impact the solubility and mobility of certain elements, 
potentially leading to groundwater quality issues [8]. 
Disposal of untreated abattoir effluents can contribute to 
changes in the groundwater table. Excessive water 
extraction or discharge of large volumes of wastewater may 
influence the natural balance of groundwater levels, 
affecting local hydrology. If groundwater is used for irrigation 
in areas surrounding abattoirs, the contaminants present in 
the effluents may enter the soil and impact agricultural 
productivity [9]. This can lead to the accumulation of 
pollutants in crops and affect food safety. The vulnerability 
of groundwater to contamination depends on factors such 
as the type of aquifer, soil characteristics, and hydraulic 
conductivity. Some aquifers may be more susceptible to 
contamination from abattoir effluents than others. Improper 
disposal of abattoir effluents that leads to groundwater 
contamination may result in legal and regulatory 
consequences [10].  
 

2. Methods 
The data used in this study was generally obtained 

from laboratory water tests. Reconnaissance survey was 
carried out to familiarize the researcher with the various 
environmental characteristics of the study area. During this 
process, some vital information was obtained and this 
formed a foundational knowledge that helped to enhance 
the planning, costing as well as preparation of materials 
needed for the study. Reconnaissance survey was also 
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conducted to get information regarding the kind of animals 
kept and slaughtered in the abattoir, get a comprehensive 
knowledge on how the animals are being slaughtered, also 
know the existing waste management practices and source 
of water in the abattoir. 
 

2.1 Water Sample Collection 
Sampling of water is a critical step in assessing water 

quality and ensuring accurate analysis. Proper sampling 
techniques help obtain representative and reliable samples 
that reflect the characteristics of the water source. In this 
study, six water samples were collected in a cleaned 
container; the samples were collected from three (3) hand 
dug wells (WA, WB, WC), and one borehole (BHA) within 
the abattoir vicinity. The remaining two (2) samples were 
collected from one hand dug well (WD) and one borehole 
(BHB) outside the abattoir, 40m and 35.7m away 
respectively from effluent and waste disposal point as 
described below: 

a. WA is an open dug well, 9.76m away from the abattoir 
effluent and waste disposal point 

b. WB is an open dug well, 25.5Mm away from the 
abattoir effluent and waste disposal point  

c. WC is an open dug well, 15.4m away from the abattoir 
effluent and waste disposal point 

d. BHA is a Borehole, 21m from the abattoir effluent and 
waste disposal point  

e. WD is an open dug well, served as control which is 
40m away from the abattoir effluent and waste 
disposal point 

f. BHB is a Borehole, served as control which is 35.7m 
away from the abattoir effluent and waste disposal 
point 
The sampling time was 6:30am to 7:00am, this was to 

avoid any form of external contamination, and to avoid un 
necessary change in colour due to excessive use of open 
wells that can cause the water to be temporarily turbid. For 
biological test, the sample water was collected from 
borehole after sterilization of the borehole nozzle. This is to 
neutralize any living external organism that can influence the 
test result. The water samples were then transported to the 
laboratory for testing. The laboratory tests conducted in this 
study were categorized in to Physical, Chemical and 
Biological tests.  
 

2.2 Physical Characteristics 
Physical tests involve the assessment of certain 

characteristics and properties that can be observed or 
measured without altering the chemical composition of the 
water [11]. These tests provide valuable information about 
the overall quality and suitability of water for various 

purposes. Temperature, turbidity, total dissolved solids 
(TDS) and total suspended solids (TSS) are the physical 
tests conducted on water samples collected. Physical tests 
of water are often part of a comprehensive water quality 
assessment. Physical characteristics of water help in 
understanding the suitability of water for drinking, 
recreational activities, industrial use, and the preservation of 
aquatic ecosystems [12]. Regular monitoring of physical 
parameters is essential for ensuring the safety and quality 
of water resources. 
 

2.3 Chemical characteristics 
Chemical tests involve the analysis of various 

chemical parameters to assess water quality and detect the 
presence of specific substances. Chemical tests provide 
valuable information about the composition of water and its 
suitability for different purposes.  

Chemical characteristics such as pH, Chemical 
Oxygen Demand (COD), Dissolved Solids (DO) and 
Chloride test were conducted on all water samples 
collected. Chemical tests are essential for evaluating water 
quality, ensuring compliance with regulatory standards, and 
identifying potential health and environmental risks [13]. 
They are often part of routine water quality monitoring 
programs conducted by environmental agencies, water 
utilities, and research institutions. 
 

2.4 Biological characteristics 
Biological tests involve the assessment of living 

organisms or indicators of biological activity to gauge the 
quality and health of the water [14]. Biological tests provide 
information about potential contamination, the presence of 
pathogens, and the overall ecological condition of water 
bodies [15]. In this study, Biological Oxygen Demand (BOD) 
were determined to assess the biological characteristics of 
the water. 

Biological tests are crucial for assessing the ecological 
health and safety of water bodies. Biological tests provide 
valuable information about the potential risks associated 
with microbial contamination, the presence of pathogens, 
and the overall impact of human activities on aquatic 
ecosystems [16]. Regular monitoring using this test helps 
guide water management practices and ensures the 
protection of both environmental and public health. 
 

3. Result and Discussion 
3.1 Physical characteristics 

Physical tests were conducted on water samples 
collected from the study area. The result is presented in 
Table 1. 

 
Table 1: Result of physical characteristics of water samples 

S/N Parameter UNIT WA WB WC WD BHA BHB 
WHO 

Standard 
Nigerian 
Standard 

1 Temperature OC 26.9 26.4 26.3 26.4 26.2 26.7 - - 
2 TDS Mg/L 173.1 144.1 153.5 93.8 88.6 98.3 - 500 
3 Turbidity NTU 9.4 7.6 8.20 3.7 6.72 3.85 5 5 
4 TSS Mg/L 240 150 170 120 100 60 - - 
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3.1.1 Turbidity 
Turbidity test was conducted on all water sample 

collected for this study. Turbidity is a measure of the 
cloudiness or haziness of water caused by the presence of 
suspended particles. Turbidity indicates how much the water 
has lost its transparency due to the scattering and 
absorption of light by these particles [17]. The suspended 
particles can include silt, clay, algae, organic matter, and 
other fine particles. The turbidity test result is presented in 
Table 1.  From Table 1, it could be observed that, turbidity 
is greatly affected by the activities in the abattoir. Turbidity 
of the well water and borehole within the abattoir have been 
increased with the proximity to the effluent and waste 
disposal point. As the source of water distance increased 
such as BHB, the turbidity is very minimum (3.85 NTU). 
Also, as the distance becomes closer to effluent disposal 
point such as WA, the turbidity becomes higher (9.4 NTU). 
This is attributed to the presence of impurities originated 
from abattoir effluents and waste. Such turbid water can be 
harmful to human health [18]. 
 

3.1.2 Total dissolved solids (TDS) 
Total dissolved solids (TDS) is another parameter that was 
investigated in this study. Total Dissolved Solids (TDS) is a 
measure of the combined concentration of inorganic and 
organic substances present in water in a dissolved form [1]. 
TDS includes minerals, salts, metals, cations, anions, and 
other dissolved substances [19]. The result of TDS is also 
presented in Table 1. As revealed in Table 1, TDS increases 
with the proximity to the effluents and waste disposal point. 
WD and BHB which are far from disposal point have water 
with lower total dissolved solids. WA and WC are the closest 
water source to effluent and waste disposal point, their TDS 
are relatively higher compared to other water sources. The 
highest TDS of 173.1 mg/L was recorded in WA, this value 
is within the acceptable limit by Nigerian Standard for 
Drinking Water.  Higher TDS levels can have various effects 
on water quality and human health. 
 
 

3.1.3 Total Suspended Solid (TSS) 
Total Suspended Solid (TSS) test was conducted on 

all water samples collected from study area. The result of 
TSS test is presented in Table 1. TSS is a water quality 
parameter that measures the concentration of suspended 
particles in water [20]. These particles can include both 
organic and inorganic matter, such as silt, clay, plankton, 
industrial waste, and other particles that are too small or light 
to settle rapidly [21]. The result of TSS shown in Table 1 
indicated an increase in TSS with the increase in the 
proximity of water source to the effluent and waste disposal 
point. The closest water sources i.e., WA and WC have 
higher TSS compared to other water sources especially WD 
and BHB. TSS of 10mg/L to 50 mg/L is considered 
moderate, 50 mg/L to 100 mg/L is considered to be high and 
above 100 mg/L is considered very high. Monitoring TSS is 
crucial for assessing water quality, as higher levels can have 
various environmental and health implications [22]. 
Therefore, it is evident that, TSS of water within the study 
zone is from high to very high due to abattoir activities.  
 

3.2 Chemical Characteristics 
The chemical characteristics of water is composition 

of various chemical substances present in water. These 
substances can include both natural components and those 
introduced through human activities [23]. Understanding the 
chemical characteristics of water is crucial for the 
assessment of water quality and ensuring its suitability for 
various uses 
 

3.2.1 Chemical Oxygen Demand  
Chemical Oxygen Demand (COD) is a water quality 

parameter that measures the amount of oxygen required to 
chemically oxidize both organic and inorganic substances in 
water. It is a crucial indicator of the overall pollution level in 
water bodies, particularly the presence of substances that 
can be oxidized by strong chemical oxidizing agents. This 
test was conducted on all water samples collected from 
various sources in the study area. The result of COD test is 
presented in Table 2.  

 
Table 2: Result of chemical characteristics of water samples 

S/N Parameter UNIT WA WB WC WD BHA BHB 
WHO 

Standard 
Nigerian 
Standard 

1 COD Mg/L 140 130 170 120 125 110 -  
2 pH  7.73 7.87 7.89 7.19 7.13 6.95 6.6 – 8.5 6.5 – 8.5 
3 DO Mg/L 38 30 34 30 30 30 -  
4 Chloride Mg/L 35.5 32 31.5 15 38.5 38 250 250 

 
From Table 2, the amount of COD in the different 

waters from various sources indicated a trail in which the 
closer source to effluent and waste disposal point the higher 
the COD. The highest COD of 170mg/L is recorded for WC 
which is 15.4m away from abattoir’s effluents and waste 
disposal point. Although there is no WHO’s COD limit, but 
high COD levels indicate a greater amount of organic and 
oxidizable inorganic substances in the water, suggesting 
higher pollution. COD of 10mg/L to 50 mg/L is considered 
moderate, 50 mg/L to 100 mg/L is considered to be high and 
above 100 mg/L is considered very high. Therefore, ground 

water in this area has very high COD which indicate very 
high organic pollutants in the water.  The test does not 
differentiate between biodegradable and non-biodegradable 
organic matter, making it a useful indicator of the total 
oxygen demand but not specific to the type of pollutants. 
 

3.2.2 pH Characteristics 
pH test was conducted on all water samples collected 

from the study area. pH is a measure of the acidity or 
alkalinity of water. It is an important parameter in water 
quality assessment as it can influence various chemical and 
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biological processes [24]. The result for pH test is presented 
in Table 2, the result shows that waters from all sources 
satisfied WHO standard for drinking water in terms of pH. 
But a careful observation indicated an increase in basicity 
with the increase in proximity of water source to the effluents 
and waste disposal point.  The increase of basicity is 
attributed to the chemical compounds induced by the 
abattoir activities [25]. Compounds such as bicarbonate 
(HCO₃⁻), carbonate (CO₃²⁻), and hydroxide (OH⁻) ions are 
responsible for degree of basicity of water [26], the 
compounds may be originated from the composition of 
abattoir effluents which can be influenced by the breakdown 
of organic matter, including animal tissues and blood. As 
organic matter decomposes, it can contribute to changes in 
the chemical composition of the effluent, including the 

production of bicarbonate (HCO₃⁻), carbonate (CO₃²⁻), and 
hydroxide (OH⁻) ions [27]. 
 

3.2.3 Dissolve oxygen 
Dissolve oxygen is another parameter investigated in 

this study. The result is also presented in Table 2. Dissolved 
Oxygen (DO) is a crucial parameter in water quality 
assessment, and it refers to the amount of oxygen dissolved 
in water. The concentration of dissolved oxygen is essential 
for the survival of aquatic organisms and is indicative of the 
overall health of water bodies [28]. Dissolved oxygen (DO). 
From Table 2, the dissolved oxygen concentration appears 
to be constant among the other water sources apart from the 
closest sources i.e., WA and WC. The higher DO in WA and 
WC may be attributed to the limited bacterial decomposition 
on the abattoir effluent, therefore less oxygen is consumed 
[29], contributing to higher DO levels which is reflected on 
the groundwater source closer the effluent disposal point.  
 

3.2.4 Chloride test  
Chloride test was conducted on all water samples 

collected for this study. Chloride (Cl⁻) is an essential 
component in water, and its presence is natural. However, 
elevated chloride levels can have various effects on water 
quality and its suitability for specific uses. Table 2 contains 
the result of chloride test conducted in this study. From table 
2, all the water samples have a very low chloride content 
therefore it is very safe for drinking in terms of chloride 
content. Low chloride levels reduce the corrosivity of water, 
helping to prevent corrosion of metal pipes, plumbing 
fixtures, and infrastructure [30]. 
 

3.3 Biological Characteristic 
3.3.1 Biological Oxygen Demand  

Biological Oxygen Demand (BOD) test was conducted 
on all water samples collected in this study. Biochemical 
Oxygen Demand is a key parameter used to measure the 
amount of dissolved oxygen that is consumed by 
microorganisms in the biological decomposition of organic 
matter in water. BOD is an important indicator of water 
quality, particularly in assessing the level of organic 
pollution. The result of BOD test is presented in Table 3, 
from the result WA has higher BOD. High BOD levels 
suggest a significant presence of biodegradable organic 
pollutants, potentially leading to oxygen depletion and 

negatively impacting aquatic ecosystems affects human 
lives [31]. Other sources have low to moderate BOD level. 
WB, WD and BHB has moderate BOD level which signifies 
moderate pollution. WB and BHB have low BOD level, this 
suggests that the water contains a relatively small amount 
of biodegradable organic matter, indicating good water 
quality [32]. 
 

Table 3: Biological Oxygen Demand 
Parameters BOD mg/L 

WA 10.0 
WB 2.0 
WC 4.0 
WD 0.0 
BHA 4.0 
BHB 2.0 

 

4. Conclusion 
The aim of this study is to determine the effect of 

abattoir effluents on the quality of ground water. The aim 
was achieved through the experimental tests conducted on 
water samples in the laboratory. The following conclusions 
are drawn.  

The result of physical characteristics indicated TSS 
range of 60 – 240mg/L, TDS of 88.6 to 173.1mg/L and 
turbidity of 3.85 to 9.4NTU. These values were found to be 
high in almost all the water samples, therefore it poses 
serious concern about the health of people that uses the 
ground water for drinking and other domestic uses. 
Chemical characteristics investigated also shows a similar 
pattern in terms of COD which was found to be between 110 
to 170mg/L, the higher concentration of COD pose serious 
health hazard to people living surround the abattoir. 

Biological Oxygen Demand also shows higher 
concentration of 10mg/L for water sources closer to the 
effluent disposal point. This indicates presence of 
biodegradable pollutants in the water which also pose health 
risk to the dwellers of Tudun Shanu area in Zaria due to the 
abattoir activities. Therefore, it is pertinent for the relevant 
authorities to impose strict measures to ensure abattoir 
effluent water is treated prior discharge in to water bodies. 
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