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Objectives: To show the pervasive nature of the use of lead-based paint and leaded gasoline using a study that evaluated the magnitude of lead contamination in Miami. 
Methods: Literature review revealed that childhood lead exposure is a problem that affects over ½ million children under 6 years of age in the US. There is no safe level of lead in the bloodstream and even lead levels of 1 μg dL-1 have been linked to permanent and irreversible cognitive damage in children under age 6. Elevated Blood Lead Levels (BLLs) in US children often result from exposure to lead in paint, soil, dust, and water as it is the case in any urban area around the globe. Lead inspections took place at 121 homes in Miami and involved the collection of representative samples from floors, window wells, tap water, soil and air. Onsite investigations focused on areas most utilized by children under 6 years. The presence of lead-containing paint was also investigated in situ via X-ray fluorescence (XRF) analysis. The assessment of lead exposure in the general environment requires analysis by standard chemical and physical techniques, Handheld XRF Analyzers – Model: Bruker S1 TITAN 800 widely used for elemental measurements on various media. 

Results: Modelling approaches using machine learning have the potential to help identify and mitigate childhood lead exposure, a preventable health crisis that affects the most vulnerable members of our communities. 
In Miami, of the sampling areas, the window wells area had the most abundant occurrence of lead. On analysis, 24% of sites returned window well samples with lead levels above federal guidelines. Of the soil samples, the playgrounds around the house had the highest concentration of lead. Soil sampling demonstrated that 27.5% of sites returned samples with lead levels (400 to 1600 ppm) in excess of federal standards. Positive XRF readings in one or more components were returned by 18% of sites. 
Conclusions: Lifetime social cost of pediatric lead exposure (BLLs over 1 μg dL-1) is estimated to be $50,000 USD per child. This cost includes all medical costs, loss in IQ, special education, and increased crime rates, among other consequences of low-level lead exposure but it does not include the cost of other adverse effects (immune, cardiovascular, renal, and developmental effects). Thus, childhood lead exposure in the US is a cumulative $25 billion problem that not only permanently hinders the livelihood of thousands of children, but is also a preventable, yet persistent, matter of social and environmental justice. Socioeconomic status is often used as predictor of high BLLs as they account for the unfortunate fact that poor minorities are more likely to live in older housing with multiple lead sources (lead paint and plumbing in housing prior to 1978). More than half of the houses in two neighborhoods of Miami exhibited unacceptably high levels of lead dust and soil in areas where children live and play. A more comprehensive study including other areas of Miami and other urban areas around the globe with older housing stock is recommended.
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