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Abstract 

Contamination of water with pesticides residues, industrial, domestic and agricultural wastes poses a 
significant health risk to the public through its exposure. The study is aimed at assessing the 
concentration level associated with organochlorine pollutants (OCP) in wastewater along River Getsi. 
Water samples were collected with clean sampling containers, extracted, cleaned up before 
determination of organochlorine pollutants. Gas chromatograph equipped with an electron capture 
detector (GC-ECD) was used for the analysis. Twenty OCPs were present in the waste water sample 
determined. δ-BHC recorded the least concentration of 0.18 µg/L while Endosulfan1 had the highest 
concentration of 92.15 µg/L, followed by Endrin aldehyde and gamma-chlordane whose 
concentrations are 89.10 µg/L and 82.90 µg/L respectively. However, the total concentrations of the 
OCPs in water determined in the study was 0.18µg/L and consequently below the WHO permissible 
limit of 2 µg/L. 
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INTRODUCTION  
The use of surface water in the surroundings of big cities for growing of vegetables is a 
common practice in Nigeria. Nigeria agricultural sector employs more than half of her 
population in both formal and informal sub-sector. It is the single largest contributor to the 
country’s gross domestic product (GDP) and export earnings after crude oil. Although, this 
water is considered as rich source of organic matter and plant nutrients, it also contains 
sufficient amount of soluble salts and organic pollutants which may accumulate in soil 
causing its deterioration and leading to their accumulation in plants (Rattan et al., 2001).           
 
Organic pollution is the term used when large quantity of organic compounds (pollutants) 
from domestic activities, industrial operations and agricultural processes are discharged into 
air, soil, water and eventually to plant among others. Organic chemicals such as pesticides 



 
Analysis of Organochlorine Pollutants in Wastewater along River Getsi, Kano State, Nigeria. 

 

A. E. Ekevwe, A. A. Nuhu, Z. I. Yashim, E. D. Paul, DUJOPAS 7 (2b): 61-66, 2021                                       62 

among others are widely used in fruits and vegetable preservation because of their 
susceptibility to insects and disease attacks. However, the effect of this practice on public 
health is a major concern worldwide as residues of organic pollutants could affect the end-
users especially when these commodities are freshly consumed (Zawiyah et al., 2007). The 
increasing production and application of pesticides for agricultural and non-agricultural 
purposes has caused the pollution of air, soil, ground and surface water. This may have a 
negative impact on the environment as well as human health due to direct exposure or 
through residues in food and drinking water. In the world, alarming levels of pesticides 
have been reported in air, water, soil as well as foods and biological material (Claey et al., 
2011).  
 
Organochlorine pesticides which are the most popular synthetic organic pollutant mostly 
abbreviated as OCPs are chemicals designed to combat, prevent or control the various pests 
and vectors on agricultural crops, domestic animal and human beings (Claey et al., 2011). 
They are toxic organic chemical agents that are intentionally released into the environment 
to alleviate the spread of pests and vector diseases. Surface water from lakes, streams and 
rivers are important source of water for various human activities, including agricultural 
production. These waters are also avenue for dumping wastes which consist of inorganic, 
organic and microbial pollutants. Even if polluting compounds are present only in very low 
concentrations in water, they are hazardous because some species of aquatic life are known 
to concentrate them 1000-fold or more. 
 
Lifetime exposure to contaminants such as organic chemicals in the environment through 
ingestion, inhalation and dermal contact can pose risk to human health. Human health risk 
process or assessment is used to estimate the nature and probability of adverse health effect 
in humans exposed to contaminants in environmental media, in the immediate or in the 
nearest future (Wu et al.,2012).  
 
 The research work is aimed at assessing the risk associated with organic pollutants in 
wastewater along River Getsi. 
  
MATERIALS AND METHODS 
All reagents used in the determination are of analytical grade. Distilled, deionized or potable 
water were used throughout the study as necessary. The glass wares were washed with 
HNO3 (5%) and rinsed severally with distilled water to remove impurities, dried and 
allowed to cool to normal temperature before usage. 
 
Description of Sampling Site  
Kano State lies within the latitude 18.35oN and longitude 05.8oE, which make it to occupy a 
central position in Northern part of Nigeria. It is a highly populated and industrialized state. 
Wastewater from Bompai and Sabon Gari (a highly populated domestic/commercial area) 
drain into River Getsi . 
 
The sampling site is located within 5 metres away from the confluence of River Jakara and 
River Getsi on 12 0 03.159N, 008 0 32 689E. Figure 1.0 shows map of Kano State revealing the 
sampling site. 
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Figure 1.0: Sampling points along River Getsi and its tributaries 
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Water samples were collected in clean sampling containers, extracted, cleaned-up prior to 
determination of the organochlorine pollutants. A total number of eighteen (18) samples 
(done consecutively in three weeks by mid December 2019). Gas Chromatography equipped 
with an electron capture detector (GC-ECD) was used for the analysis (USEPA, 2006:SON, 
2006). 
 
RESULT AND DISCUSSION 
The mean/standard deviation concentration (µg/L) of OCPs in water sample collected 
along River Getsi in Kano state is shown below in figure 2.0 

 
 
Figure 2:0: OCP concentrations in water sample from the study area 

 
The result of analysis of the twenty OCPs determined showed that all were present in the 
water sample as viz: δ-BHC recorded the least concentration of 0.18 µg/L while the 
Endosulfan1 had the highest concentration of 92.15 µg/L, followed by Endrin aldehyde and 
gamma-chlordane whose concentrations are 89.10 µg/L and 82.90 µg/L respectively. The 
levels of OCPs determined in this study also equally revealed that the four BHCs or HCHs 
isomers were the least detected and account for only 4.72% of the total concentrations in the 
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same concentrations as in the soil sample. This finding could be as a result of recent 
application of pesticides. Although, the concentrations of these OCPs did not exceed the 
permissible limit because people use this water source for other domestic purposes, the 
potential for a health hazard is great. Bolor et al,.(2018) reiterated that the presence of these 
pesticides in water bodies could alter the biodiversity of the aquatic ecosystem with 
unintended economic consequences arising from low fish catches among others. This 
finding is contrary to other studies who observed high concentrations of BCHs isomers 
(Wyasu and Kure, 2012). Similarly, Iwata et al.,(2019) opined that High concentration of 
HCH was also observed in industrial land use which could be possibly from impact of 
industrial activities because normally, there are no direct HCH sources from non-
agricultural soils. Result of analysis of variance (ANOVA) on all the residues detected in the 
soil samples revealed a highly significant difference (p<0.05).In the same vein, the LSD post 
hoc test carried on to compare individual OCP residue with another equally showed a 
significant mean difference between all the possible pairwise comparisons. This finding is in 
agreement with the study of Wu et al., (2012) and Akoko et al,. (2015) who also found out 
that there is significant difference when the mean concentrations of the OCPs determined in 
their studies were compared. However, the total concentrations of the OCPs in both soil and 
water determined in the study were 0.18µg/L each and consequently below the WHO 
permissible limit of 2µg/L. 
 
 
CONCLUSION 
Contamination of water with pesticides residues, industrial, domestics and agricultural 
wastes poses significant health risk to the public through its exposure. From the result 
obtained reveals that the wastewater sample determined for organochlorine pollutants is 
lower than the EU threshold level. This monitoring study is being continued to provide 
more information on organochlorine pollutants in wastewater along the studied vicinity. 
This will give organochlorine pollutant benchmark in wastewater in proximate location 
along the studied site for preventive and remediation measure depending on the findings. 
Wastewater used for irrigation, domestic activities, recreational purpose, fishing among 
others need to be discouraged except when certified suitable or fit. Enforcing laws on the 
import and use of toxic pesticides among other chemicals will help in mitigating risk 
associated to organochlorine pollutant exposure through wastewater usage.    
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