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More people now live in cities than ever before. Historically, human populations thrived near rivers and their
mouths at coastlines, but with urban expansion the footprints of metropolitan areas extend throughout
watersheds and ultimately encompass smaller order tributaries. Such population densities dictate the need for
new water supplies and reclamation infrastructure, which results in effluent discharges to these headwater
streams and other tributaries, dramatically modifying instream hydrology, particularly in regions where ephemeral
streams are normative. When effluent-dominated and dependent instream flows become critical arteries for
beneficial water reuse, as increasingly is observed in areas experiencing climate changes and rapid population
growth, an urban water cycle is realized. In fact, in addition to concentrating resource use in urban regions,
increasing access to, consumption of and concentration of chemical use is occurring faster than environmental
systems or treatment technologies are implemented in developing countries. Here I briefly review some scientific
lessons learned from our study of down the drain chemicals, including ionizable pharmaceuticals and other
contaminants, in urban aquatic systems. Though many questions remain unanswered, studies of biologically active
ionizables have provided, and will continue to develop, an advanced understanding of environmental hazards and
risks in urbanizing aquatic systems.
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