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Lecture 5: Soil and Land Pollution: The Hidden Crisis Beneath Our Feet

Core Concept: Soil as a critical, living resource threatened by persistent
contamination, with direct pathways to human health.

(Introduction)

"Soil is often an afterthought, yet it is a complex, living ecosystem that
sustains all terrestrial life. It is also a major repository for persistent
pollutants, making it a ‘final sink' where contaminants accumulate over
decades.

Key sources of soil pollution include:

« Historical Industrial Activities: Lead from smelters and now-banned
leaded gasoline, arsenic from wood treatment facilities, and heavy
metals from mining operations.
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« Modern Agriculture: The long-term application of pesticides,
herbicides, and fertilizers can leave residues that harm soil microbiota
and lead to resistance.

« Improper Waste Disposal: Leachate from landfills and illegal
dumping sites can i.ntroduce a cocktail of chemicals into the ground.
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The pathwa ys to human exposure are direct and alarming:

1. Direct Ingestion: Especially by children through hand-to-mouth
behavior.

2. Uptake by Food Crops: Plants can absorb contaminants like
cadmium and lead from the soil, introducing them into the food web.

3. Leaching to Groundwater: Contaminants can filter down through
the soil profile, polluting vital aquifers used for drinking water.

4. Wind Erosion: Contaminated dust can become airborne, becoming
an inhalation hazard.

Remediating contaminated land—a process known

as bioremediation (using microbes and plants) or more intensive
engineering solutions—is complex, slow, and extraordinarily expensive,
highlighting the paramount importance of prevention."
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