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Introduction 
Plastic products are valued for their durability, low production cost, versatility, and long 

life (Hammer et al., 2012). Although plastics' valuable features make exceptional materials, there 
are growing global concerns over its invasive dispersal into terrestrial and aquatic environments. 
Annual global plastic production exceeded 320 million tons in 2016; a large portion of this 
increasing production serves only ephemeral purpose, after which it is quickly discarded. A 
small portion of plastic is recycled or incinerated, but the majority finds its way to landfills or is 
discarded into the natural environment, where it makes up 10% of global municipal waste 
(Lebreton et al., 2019)(Barnes et al., 2010). While plastics in general pose risks, it’s less invisible 
MPs that are the cause for alarm (Andrady, 2011).  

Despite the recognition that MPs accumulate in freshwater ecosystems there has been 
little monitoring of, or research examining, the presence of MPs in freshwater ecosystems 
(Wagner & Lambert, 2017). Rather, research to date has been predominantly focused on the 
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Figure 2 Identified MPs found in Belgium. A. foam, B. film, C. fiber, D. film, E. fiber, F. foam, G. fragment, H. pellet 
(Slootmaekers et al. 2019) 

Microplastics from terrestrial sources contribute to 80% of marine litter through improper 
disposal of plastics, leachates from landfills, and from WWTP (Cole et al., 2011; Thompson et 
al., 2004). Microplastics are present on beaches, surface waters, throughout the water column, 
and even found in the remote waters of the both the Arctic and Antarctic (Barnes et al., 2010). 
The great pacific garbage patch, the accumulation of plastic litter in the North Pacific gyre, is 
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Environmental Harms 
The negative effects plastics have on the physical, chemical, and biological environment 

is cause for global concern. Organisms that are exposed to plastics face physical harms such as 
entanglement and ingestion. Large plastic debris, known as macroplastics, are the concern for 
entanglement and resulting in injury and death. Because of the disposal of industrial fishing nets, 
entanglement is more commonly seen in oceans among large animals where it can result 
drowning, suffocation, or starvation. The presence of macroplastics in the marine environment 
have been found to result in 
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(Carr et al., 2016)
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Table 2. 
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Lepomic 
macrochirus (318) 
Lepomis megalotis 
(118) 

Brazos River, Texas   -   -  45  -  no  
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by O’Connor (O’Connor et al., n.d.). We present a sample map of New York State to identify 
waterbodies with high MP contamination likelihood.  
 We defined urbanization as the watershed percent urban land use, watershed population 
density, and watershed percent impervious surface 
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The WWTP portion of risk factors was included by creating 1,500 foot buffers around 
every WWTP (Environmental Protection Agency, 2020) and running the intersection tool with 
the hydrology of NYS (U.S. Geological Survey, 2020). Wastewater treatment plants dispose of 
their effluent in the closest waterbody. After looking at Google Maps it was decided for NYS all 
plants investigated were within 1,000 feet of a river or lake, so 1,500 feet was chosen to ensure 
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Figure 5 A. The most at risk drainage basin (by impervious surface) with waterbodies likely affected by WWTP in navy. B. Third 
least at risk drainage basin with waterbodies affected by WWTP in navy. 

 Identifying waterbodies at either end of the spectrum is important to organize distributive 
sampling campaigns. Our research started off gathering fish guts from fishermen in ice fishing 
competitions. Given the funding, a large campaign can be done at target waterbodies to assess 
the accuracy of these trends and modeling. Integrating an app for fishermen to log the exact GPS 
coordinates of their catch with the fish length and species before they send in the guts would be 
useful. The field of MP research in freshwater biota is new and a more largescale sampling 
campaign would help fill in the gaps greatly. 
 
Conclusion 
 MPs are being deposited in terrestrial, freshwater, and marine environments. For the past 
couple of decades’ research has been focused on MP impacts on the marine environment. Only 
recently has there been a push to change the imbalance in research between marine and 
freshwater studies. These studies that do exist provide critical insight into the abundance and 
accumulation of MPs in fish and the indirect and direct sources into freshwater systems. 
However, across these studies there are many inconsistencies among methodologies that results 
in different conclusions. It is known that WPO is the preferred sample preparation method but 
47.82% of studies used either a different technique or had no sample preparation (Table 1). Also, 
to get accurate MP identification the use of FTIR or Rn analysis is required but 43.47% of 
studies relied simply on visual identification (Table 1). Now that there is growing interest in MPs 
in freshwater organisms, harmonized methodologies are required to make proper comparisons   
between studies. The major source for freshwater aquatic systems is known as WWTP effluent. 
As the literature grows we urge scientists in the field to consider study sites based on known 
sources and their proximity. Science supporting this present so legislation to require filtration 
upgrades to catch MPs in effluent is encouraged. Like other reviews, the call for methodology 
uniformity is clear. The choice of research site should be tied to recommendations made by the 
map in places of both high and low probability of contamination. (1) the sample size for fish gut 
samples need to be greater than 50. All the studies show a large discrepancy in sample size, 
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MP size that should be measured. The observed particle size used in many studies ranged from 
0.45um to over 500um (Table 2). This measurement should be standardized to 1um. (3) 
Spectroscopy, Rn or FTIR, should be used to identify the MPs. Visual sorting and identification 
is still important to measure the MPs but that must be followed by Rn or FTIR analysis (Collard 
et al., 2019). Overall, the field of MP in freshwater fish guts is understudied and requires more 
attention.  
 As the need for freshwater continues to rise there is an obvious need for improved 
treatment at WWTPs so less MPs are being transported through rivers by the effluent released. 
Future studies need to focus on both the MP contamination of the ecosystem and fish that are 
ingesting the MPs. This type of study will allow scientist to determine the correct indicator 
species that exposes the health of the system (Collard et al., 2019). Overall, the field of MP in 
freshwater fish is understudied and requires more attention. The plethora of studies done on the 
marine environment shows how far reaching and how impactful MP pollution is. The current 
increase in MP research in freshwater fish is finally providing information on how MPs are 
affecting environments that are closer to home. Globally freshwater is becoming a limiting 
resource and pollution is threatening the availability of freshwater uses (Eerkes-Medrano et al., 
2015). 
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