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Microplastic and Microfiber Pollution 
 

Microplastics and microfibers in the environment  
Microplastics (MPs) and microfibers (MFs)—synthetic particles 
smaller than 5 mm—are now widespread in marine and coastal 
environments, found everywhere from the poles to the deepest parts 
of the ocean. MPs originate from both primary sources (e.g., 
microbeads, nurdles) and secondary sources (breakdown of larger 
plastic debris). MFs, a prevalent subset, come from textiles, fishing 
gear, and tire wear. Monitoring and detection remain scientifically 
challenging due to evolving analytical methods and lack of 
standardized protocols. However, because plastics are persistent and 
nearly impossible to remove from the environment, their abundance 
will only increase as plastic use continues to rise, posing growing risks 
to ecosystems and human health. 
 
The vast majority of plastics found in the ocean originate from land-
based sources. For example, treated wastewater was once considered 
a primary source, but recent studies show that stormwater runoff 
contributes up to 300 times more microplastics, making it a major 
pathway1. Atmospheric deposition is also an emerging, yet 
understudied, source. 

Health Risks of MPs 
Synthetic particles enter organisms primarily through ingestion and 
inhalation, exposing them to harmful chemicals embedded in or 
adsorbed onto the plastic2. Nanoplastics (1 μm–1 nm) can cross 
biological barriers and accumulate in tissues, raising concerns about 
internal chemical exposure3. In marine organisms, an increase in MPs 
and MFs can cause cellular damage, impair feeding, disrupt 
reproduction, and carry toxic chemicals through the food web4,5. In 
humans, microplastics have been found in many areas of the body 
including the brain, lungs, placenta of pregnant people, and 
breastmilk, with potential health impacts including inflammation, 
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endocrine disruption, and chemical toxicity6. The World Health 
Organization has stated that limited data—especially on 
nanoplastics—prevents firm conclusions about toxicity from 
microplastics in drinking water7. While research is advancing rapidly, 
long-term health effects remain poorly understood and more data are 
needed to fully assess the ecological and physiological risks these 
particles pose. 

California Policy Efforts to Control MPs 
In 2018, the California Legislature passed two landmark bills on 
microplastic pollution. SB 1422 directs the State Water Resources 
Control Board to define microplastics, develop standardized 
monitoring methods, and conduct four years of testing in drinking 
water. The Board is also working to issue the world’s first health-
based guidance level for microplastics—setting a global precedent for 
public health. SB 1263 led to the release of the Statewide 
Microplastics Strategy by the California Ocean Protection Council in 
2022. This first-in-the-nation roadmap outlines actions and research 
priorities focused on prevention, product redesign, and 
environmental monitoring to reduce microplastics along the coast 
and ocean. 

 
CSU MP/MF Research 
In 2021, COAST funded two MP/MF studies directly addressing 
priorities identified by the State Water Resources Control Board, 
Ocean Protection Council, and National Oceanic and Atmospheric 
Administration. Dr. Eunha Hoh (San Diego State) and her team 
studied the weathering of tire wear particles and determined their 
toxicity to marine organisms. They found that these particles can 
cause significant oxidative stress and cellular damage in key marine 
species. Dr. Gerardo Dominguez (CSU San Marcos) developed new 
imaging methods for the detection of nanoplastics, enabling more 
accurate identification and characterization of particles at the 
nanoscale. The results of these projects will inform state policies and 
priorities on MP/MF monitoring, mitigation, and regulatory strategies. 
The CSU is committed to training the future workforce and leaders in 
MP/MF research and pollution prevention strategies in California, the 
United States, and worldwide. 
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COAST is the CSU’s systemwide consortium for ocean and coastal research, education 
and workforce development. COAST integrates systemwide resources and promotes 
interdisciplinary multi-campus collaborations to advance our knowledge of ocean and 
coastal systems. The scope of COAST includes the ocean, coast, and coastal 
watersheds. calstate.edu/coast 
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