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                    Abstract
The rate of urbanisation in Nsukka, Nigeria, is a trending phenomenon that is characterised by an overwhelming influence on the environment. Twenty-one dust and soil samples were collected from points strategically located on major roadsides in Nsukka and analysed for hazardous trace elements. The ecological and potential human health risks of the samples were estimated, and the pollution source was deduced with hierarchical cluster analysis. The relative abundance of the trace elements followed the order of Fe > As > Ni > Cr > Pb > Zn > Mn > Cu > Cd in roadside dust and Fe > As > Pb > Ni > Zn > Cr > Mn > Cu > Cd in roadside soil. Results obtained highlighted the impact of anthropogenic activities on soil and dust, as the multi-element contamination indices for the different groups of samples were below unity. The health risk assessment revealed that Cr was 120 times more likely to cause health problems than Pb and 450 times more than Ni. The agglomerated cancer risk (CR) for all exposure pathways estimated for children was about 1.2 times higher than that of adults, and the CR value for roadside dust was slightly higher than that of soil. All values of CR obtained were within the acceptable range of 10−6 and 10−4. Nevertheless, it is noteworthy to state that a significant health risk is bound to occur if adequate measures are not taken to curb the current rate of metal accumulation in the soil.
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                      \({\text{ADI}}_{\text{dermal}}\)
                    :
	
                      Average daily intake of heavy metals by dermal contact

                    
	
                      \({\text{ADI}}_{i}\)
                    :
	
                      Average daily intake of ith heavy metal

                    
	
                      \({\text{ADI}}_{\text{inh}}\)
                    :
	
                      Average intake of heavy metals though inhalation

                    
	
                      \({\text{ADI}}_{\text{ing}}\)
                    :
	
                      Average intake of heavy metals though direct oral ingestion

                    
	
                      \(C_{\text{b}}^{i}\)
                    :
	
                      Background concentration of ith heavy metal in the soil

                    
	
                      \(C^{i}\)
                    :
	
                      Concentration of ith heavy metal in the soil

                    
	
                      \(E_{\text{r}}^{i}\)
                    :
	
                      Monomial ecological risk index for ith heavy metal

                    
	
                      \(T_{\text{r}}^{i}\)
                    :
	
                      Toxicity factor of ith heavy metal

                    
	ABS:
	
                      Dermal absorption factor

                    
	AF:
	
                      Adherence factor

                    
	AT:
	
                      Average time

                    
	BW:
	
                      Body weight

                    
	ED:
	
                      Exposure duration

                    
	EF:
	
                      Exposure frequency

                    
	HI:
	
                      Hazard index

                    
	HQ:
	
                      Hazard quotient

                    
	IngR:
	
                      Ingestion rate

                    
	InhR:
	
                      Inhalation rate

                    
	mCD:
	
                      Degree of contamination

                    
	MEC:
	
                      Multi-element contamination

                    
	NPI:
	
                      Nemerow pollution index

                    
	PEF:
	
                      Particle emission factor

                    
	PI:
	
                      Pollution index

                    
	PLI:
	
                      Pollution load index

                    
	RfDi
:
	
                      Reference dose for ith heavy metal

                    
	RI:
	
                      Potential ecological risk

                    
	SA:
	
                      Exposed skin surface area

                    
	SF:
	
                      Slope factor
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