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• Current research that assesses MP in the ocean 
typically focuses on larger MPs (≥ 500-μm), but 
there are plenty of plastics that are smaller than 
500-μm that are more detrimental to organisms at 
the bottom of food chains

• The USA is currently lacking in MP data considering 
the amount of coastline and densely-populated 
coastal cities

• Wastewater treatment plants (WWTPs) are major 
sources of MP pollution and are likely hotspots for 
the pollution in Fall and Winter, when laundering of 
synthetic textiles is highest

• This study assessed the seasonal and spatial 
distributions of MPs and the variability in particle 
sizes, shapes, and polymers in St. Andrew Bay, a 
multi-bay system in northwest Florida that outflows 
directly into the Gulf of Mexico and serves 36,000 
people with 5 WWTPs

• Samples were collected in triplicate using a 
percussion corer from three stations at 5 sites—2 
WWTP and 3 Reference—along a 1-km transect, 
once per season

• Environmental data, including dO2, water 
temperature, salinity, and water depth, were 
collected during each core deployment

• Samples were split into 0-5 cm and 5-10 cm 
intervals, and stored in formalin

• Sediment samples were washed thoroughly with 
water through 500-micron and 63-micron sieves to 
remove large particles

• Microplastics were extracted from the sediment 
retained on the 63-micron sieve using NaI (D = 1.70 
g/cm3) and cleaned using a Fenton reaction

• QA/QC samples were processed alongside field 
samples to assess contamination in the laboratory 
space and in the processing phase

• Suspected particles were visually identified for color 
and particle type (bead, fiber, film, fragment), then 
assessed using Raman spectroscopy

• MP abundances highest at Millville, nearly an order of 
magnitude higher than all other sites

• Fragments were the most common shape at WWTP 
sites, compared to fibers at reference sites

• Polypropylene was the most abundant polymer, 
followed by polyethylene and polyester

• Seasonal and spatial trends in shapes and polymers 
were driven by differences at the Millville WWTP site

• Distance to nearest water input source strongly 
shaped MP polymer compositions, while dO2 and 
distance to input source shaped MP shape 
compositions

• MP abundances increased with distance from 
WWTP outflow

• Seasonal and spatial variations in MP pollution in the 
system were likely caused by increased textile 
laundering in winter and extreme weather events in 
fall 2020

• Damage to the Millville WWTP in 2018 and 2020 
likely exacerbated the effects of heavy rainfall and 
hurricane activity on MP deposition in the bay system

• Significant declines in MP abundances from winter to 
spring suggest seasonal flushing occurs in the bay 
system

• Based on mean MP abundances across the entire 
bay system, there may be 30 billion MPs within the 
bay at any point

• Spatial differences in MP sizes suggests the need for 
localized conservation efforts and infrastructure 
changes that also consider how climate change 
alters effects of weather on coastal systems
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• MP sizes were significantly smaller at WWTP sites 
than reference sites

• MP abundances were not significantly different across 
the 0-5 cm and 5-10 cm depth intervals

Fig. 2 MP shape compositions at reference sites (outer) and 
WWTP sites (inner)

Fig. 3 MP size distributions across reference and WWTP sites

Fig. 1 Mean MP abundances across seasons throughout the St. Andrew Bay system. Gray bars indicate mean MP/kg sediment dry weight 
measurements for the top 5-cm of sediment average across the entire year

Fig. 4 Polyester (PEST), polyethylene (PET), and polypropylene 
(PP) abundances at the Millville WWTP site across the seasons
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