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Abstract

Cadmium (Cd), a highly toxic heavy metal, is frequently encountered in mining operations and metal
processing activities, notably within zinc, lead, and copper mining contexts. although it possesses
limited economic value, cadmium presents substantial environmental and public health hazards owing
to its high mobility, persistent nature in ecosystems, and high potential for bioaccumulation. this
research aims to systematically examine cadmium contamination by evaluating its sources of
emission, transmission routes, environmental distribution patterns, regulatory standards, remediation
technologies, and associated health risks within mining areas. through an extensive review and
synthesis of current literature, empirical research results, and mining industries reports, the study
offers an integrated depiction of the extent and scope of cadmium contamination, its environmental
and health impacts, and viable risk mitigation strategies. the results demonstrate that primary sources
of cadmium contamination include mining processes, particularly acid mine drainage (AMD) and the
improper handling and disposal of mining wastes. the collected data from reviews confirm that soil
cadmium concentrations in surrounding the mining sites often surpass internationally accepted
environmental guidelines, consequently causing soil degradation, water contamination, and adverse
ecological impacts. furthermore, an assessment of existing regulatory frameworks reveals substantial
inadequacies in regulatory standards or enforcement mechanisms concerning cadmium pollution
control in numerous countries. consequently, the study underscores the critical importance of
enhancing environmental regulations, incorporating advanced remediation technologies, and
implementing sustainable mining operations to effectively mitigate the detrimental effects of
cadmium contamination on ecological systems and public health.
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