Microplastics Factsheet 
Microplastics 
Microplastics are plastic particles less than 5 millimeters in size, whereas nanoplastics are plastic particles less than 100 microns in size or 0.1 millimeters.

Sources of microplastics
Plastic particles enter the environment through their intentional and accidental release into fresh and marine waters. Sources include: land-based and water-based dumping practices, runoff, trash/litter, wastewater treatment facility (WWTF) effluent, weathering of plastics in the environment, and many more sources.

The United Nations Joint Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP), estimated that land-based sources account for up to 80 percent of the world’s marine pollution, 60 to 95 percent of the waste being plastics debris (http://plastic-pollution.org/).

Primary versus Secondary Microplastics
Primary microplastics are purposely manufactured to be micro size (e.g., microbeads in cosmetics, personal care products, and abrasives).
Secondary microplastics are the result of the breakdown and weathering of larger plastic products into micro-sized plastic particles (e.g., fragmentation of plastic grocery bags, textile and rope fibers, foams).

Types of Plastics 
Different types of plastics have different densities, with some being more buoyant than others (see Table 1).  The shape of the microplastic particle can also affects its buoyancy (e.g., hollow fibers and beads).  The buoyancy of microplastic particles is significant to how they behave in the environment and what organisms are exposed to them.  Biofouling can make buoyant particles denser and cause them to sink.  Weathering of particles can alter (increase or decrease) the sorption of contaminants compared to fresh plastic particles.

Effects on aquatic biota
Physical impacts include blockage of the digestive system or fouling of gills.
· Resulting in changes in metabolism, decreased growth rate, decreased reproductive success, and even death
· Have the potential to “bioaccumulate” since they can be picked up by biota at each trophic level and passed along to the next higher trophic level
Chemical impacts include chemical products leached from the plastics themselves, as well as hydrophobic organic compounds adsorbed/absorbed by the plastics from the water.
· Microplastics must compete with wide variety of naturally occurring organic materials for persistent organic pollutants (POPs), so while microplastics have the capability of concentrating POPs, they represent a small fraction of the overall POP reservoir
· A great deal of research is currently being done to examine the leachability of POPs from microplastics in the gut of animals
· Some recent research shows leachability from plastics may be less than from some organic materials like biochar and wood
· New bioassay methods have to be developed to properly mimic environmental exposures and behaviors under laboratory conditions
Biological impacts are possible due to the formation of protein and/or biofilms on the surface of microplastics.
· Protein layer on the microplastics cause animals to mistake them for prey items and ingest them
· Biofilms on microplastics can include pathogenic organisms

Fate
Microplastics are persistent in the environment.  The fate of microplastic particles is highly dependent on both the type of plastic and physical, chemical, and biological conditions where they’re located.  Particles may be deposited on shore, ingested, sedimented, exported, further degraded to nano-scale particles, and be recycled back and forth between environmental compartments (see Figure 1).  

Mitigating Impacts
Advanced wastewater treatment processes are very effective at removing microplastics from final effluent; however even at 95% - 99% removal efficiency, significant numbers of microplastic particles are still discharged.
[bookmark: _GoBack][image: ]
Talvitie, J. et al. 2017. Solutions to microplastic pollution – Removal of microplastics from wastewater effluent with advanced wastewater treatment technologies
United States Congress passed the Microbead-Free Waters Act of 2015 (https://www.fda.gov/Cosmetics/GuidanceRegulation/LawsRegulations/ucm531849.htm )
· Companies are to phase out products with “rinse off” microbeads (e.g., body washes, sunscreens, toothpaste)  
· This new law will be in total effect by July 2019
More sustainable and less toxic compounds are being proposed for use in cosmetic products, such as using natural materials (e.g., crushed shells from nut products or biodegradable microbeads, such as polylactic acid.
Recent Global Impact of Changes in China’s Recycling Program
China’s decision to stop accepting plastic recycling material from other countries is likely to result in increased plastic pollution, at least in the short-term, until other plastic recyclers make up the shortfall.
Plastics that would have been sorted and sent to China are now piling up in many countries that do not have the capacity to recycle the volume of plastics they produce.
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