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Abstract: This study was aimed to determine the heavy metals concentrations in water samples around an open landfill site in Khartoum 
North, Khartoum State, Sudan in the dry and rainy season. The concentrations of various metals like lead (Pb), cadmium (Cd), chromium (Cr), 
copper (Cu), nickel (Ni) and zinc (Zn) were analyzed employing a Flame Atomic Absorption Spectrophotometer (AAS) with proper digestion 
method. The heavy metals were within the range of acceptable limits set by Sudanese maximum value (2016), Canadian guideline values 
(2020) and WHO guideline value (2018) except, the concentrations of Cr in some water samples in the dry season which were above the 
recommended limits prescribed by Sudanese maximum value (2016) (0.03 mgl ). The study findings indicated that the open dumpsite of solid -1

waste could adversely affect the water quality in the study area and also the near residential district around and it could become a probable 
source of risk for human health and the environment in the future due to the expected problems of water pollution.
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Solid waste is the garbage, refuse, sludge and other 

discarded materials including solid, liquid, semi-solid, or 

contained gaseous material, resulting from industrial, 

commercial, mining and agricultural operations, and from 

community activities (Kumar et al 2016). Huge amount of 

municipal solid waste is producing day by day since the 

generation rate is increasing even faster than the rate of 

urbanization. The intensification of solid waste production 

within 10 years was from 0.68 billion tons per year in 2000 to 

1.3 billion tons per year in 2010. It is anticipated to reach 2.2 

billion tons per year by 2025 and 4.2 billion tons per year by 

2050 (Hoornweg and Bhada-Tata 2012). An increase in world 

population with its associated high industrial activities has 

resulted in the production of large volumes of domestic, 

municipal and industrial wastes (Lagerkvist and Dahlén 

2019, Twumasi et al 2016). The increased waste generation 

has however not commensurate with capacity in waste 

management, especially in developing countries. The result 

of this is wide instances of improper waste disposal and 

management have which pose serious threats to the 

environment and development of major cities around the 

globe especially Africa (Lebreton and Andrady  2019). Solid 

waste management is a growing problem in Khartoum city, 

this is because these wastes are randomly disposed of and 

as such they one of the main sources of environmental 

pollution. Wastes disposed of by traditional ways such as 

burning and uncovered dunghills. These ways lead to many 

environmental problems there are different factors which 

contribute to increasing wastes generation in Khartoum, 

these are changes in food habit and widespread use of 

disposable containers and packages, improper collection of 

these wastes and dumping.

The examination of groundwater quality basically refers 

to the determination of physic-chemical parameters of which 

various organic and inorganic contaminants, especially the 

metal pollutants are of utmost significance. The 

physiochemical environment of groundwater functions in 

many ways and influences the biotic components. It gives a 

picture of the environmental suitability of water for 

maintaining a normal life. Haphazard urbanization, 

industrialization and improper disposal of solid wastes led to 

contamination of groundwater. The improper and unscientific 

solid waste dumps in the unlined sewage drains drive 

pollutants into the groundwater regime which is an 

irrevocable loss and literally not possible to bring the quality 

of the groundwater to its original state. Contaminated 

wastewater has resulted in the contamination of food crops 

(Chen et al 2018). When wastewater contains heavy metals 

(HMs) at low concentrations, they may be useful for 

increasing productivity in agricultural production, as they are 

essential to living organism growth. However, high 

concentrations of HMs have negative effects on the 


