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Background

Emerging contaminants such as microplastics and PFAS (“forever chemicals”) are pervasive in modern
society and present growing public health and environmental risks. Microplastics shed from synthetic
clothing, packaging and water bottles and accumulate in human and animal organs, contributing to
cardiovascular, metabolic, immune, reproductive and neurotoxic effects. PFAS are linked to decreased
antibody response, reproductive and developmental issues, and cancer. Despite these issues,
comprehensive monitoring for emerging contaminants remains limited due to high costs and technical
complexity. This is especially relevant for Philadelphia, which was recently labeled a PFAS hotspot by the
USGS and which has complex watersheds and great variance in socioeconomic conditions. These
challenges make Philadelphia ideal for studying how these contaminants spread and impact people.

The Big Idea
Establish the physical infrastructure and trained personnel to implement widespread monitoring and
mitigation of microplastics, PFAS and other emerging contaminants in Philadelphia’s water systems.

Why does this matter? Understanding the sources, distribution and co-occurrence of emerging
contaminants enables timely interventions to protect human and ecosystem health. This is critical, as the
full scope of the pollution problem and the potential impacts on community health are not yet fully
understood. Our research and outreach will empower public awareness through public-facing initiatives
and communications.

What will you do? Our initiative combines student-led monitoring, accessible analytical protocols,
Al-assisted data analysis and pilot remediation technologies to create a translational research platform
that integrates public engagement with education and science for developing actionable insights into
chemical exposure across urban environments.

How will you do it? Student researchers and volunteers will be trained to leverage the advanced tools and
techniques in development by dozens of research groups at Penn in order to monitor PFAS and
microplastics around the Philadelphia urban environment. Students will employ Al models for classifying
microplastics, water sampling robots and novel remediation technologies to both monitor the extent of
emerging contaminant pollution as well as implement targeted engineering interventions to actively
mitigate health risks to our community.

Impact

We believe that members of our community have a right to understand their exposure to hazardous
chemicals, how such exposure may affect their health and what steps they can take to protect
themselves. Through our public-facing website, outreach efforts with community partners and classroom
visits, we will disseminate vital information about emerging contaminants to impact community behavior.
This work will not only raise public awareness, but also potentially inform and shape future legislation on
emerging contaminants. In addition, our targeted engineering interventions at sites identified to have
substantial pollution will actively lower exposure risks in our city, leading to a healthier Philadelphia.

Learn More


https://www.smcbridelab.com/
https://www.phillycontaminants.com/

