




Macro Plastics Removed from Wastewater 
via Coarse Screens
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Source- Geyer, Roland, Jenna R. Jambeck, and Kara Lavender Law. "Production, use, 
and fate of all plastics ever made." Science advances 3, no. 7 (2017): e1700782.

Living in the Age of Plastics
• Estimated that 8.3 billion metric 

tons of plastic produced to date.
~ 40,000 Willis Towers in Mass

• Cumulative plastic waste 
generated is 6.3 billion metric 
tons.. Recycled
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Microplastics - Definitions
Macroplastic: Greater than 5 millimeter (mm)

Microplastic: Material less than 5 mm in diameter
and greater than 0.001 mm

Nanoplastic: Material less than 1 micron (0.001 mm)

Composition is variable and often very complex. 

Primary microplastics

Intentionally made
• Microbeads
• Nurdles
• Abrasives

Secondary microplastics

Breakdown of macroplastics
• Wear & abrasion
• Ultraviolet radiation
• Biodegradation

https://openstax.org



Where are we Finding Microplastics ?

• Surface water
• Sediments and soil
• Air and dust
• Food and beverages
• Cosmetics
• Wastewater
• Wildlife
• Karst groundwater

• And everywhere else we 
look

Our team first to discover microplastics in 
karst groundwater
Project Partners
• Illinois State Water Survey
• Loyola University Chicago



The Problem of Persistence

Sources: NOAA/WOODS HOLE SEA Grant & http://environment.about.com/ 
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APPROXIMATE # OF YEARS TO DEGRADE

Estimate Time to Degrade Common Materials



It’s More Than Just Plastic

Lead = 1.4%

Bisphenol A
Phthalates

Chemical Additives Plastics Sorb Environmental 
Pollutants

Plastics Sorb Biological Materials



Pollution Prevention



Addressing the Issue, an Interdisciplinary Approach



Wastewater effluent
(Direct discharge to environment)

Source, Fate, and Transport of Microplastics

Landfill

Leachate

Wastewater influent

Surface Run-Off

Plant 
Translocation

Groundwater 
Infiltration

Biosolids


