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1. This method identified 939 particles from two central New York Lakes (Onondaga 

and Skaneateles Lakes) and one major tributary (Onondaga Creek). Particles 
chosen for this analysis had to be manually manipulated, limiting characterization 
of smaller particles.

2. The dominant plastic type (LDPE) found from roadside litter in a neighboring central 
New York county was consistent with the type of polymer found in Onondaga and 
Skaneateles Lakes and Onondaga Creek (PE).

3. Skaneateles Lake was found to have a smaller variety of polymers compared to 
Onondaga Lake and Onondaga Creek, but this may be due to less particles overall.
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The figure above shows the percentage of polymers found at each of the four locations.  The Inner 
Harbor were low volume bucket samples, while Onondaga Lake, Skaneateles Lake, and Spencer 
Street were predominantly high volume net samples, as indicated by the icons.  2 particles from a 
bucket sample at Spencer Street and 1 particle from a grab sample in Skaneateles Lake were 
included, but had minimal contribution.  

The figure below shows the plastic resin identification codes and their polymer types, along with 
specific gravities (GESAMP, 2019) and common uses (Miller, 2019).  A littering study in an adjacent 
county found that when considering the frequency of particles found in roadside ditches, LDPE  
(indicated by a “*” below) was most common, followed by PS (Pietz et al., 2021).  A study of 
microplastics in lakes globally showed that PE was the most common polymer, followed by PP 
(Dusaucy et al., 2021).  This is consistent with our findings from Skaneateles and Onondaga Lake. 
When looking at WWTPs globally, PET was the most abundant polymer, followed by PE (Sun et al., 
2019).  ����������

The figure above shows the polymers identified by percentage for each morphology (fibers, films, 
foams, fragments, pellets, and spheres). 

A study of effluent from wastewater treatment plants (WWTPs) showed that in the nearby Finger 
Lakes region, fibers were the most abundant morphology (indicated by a “*” above), followed by 
fragments (Mason et al., 2016); this is consistent with the findings in Onondaga Lake and Onondaga 
Creek.  However, fragments had the largest number of confirmed particles, partly due to their larger 
size which was easier to manually manipulate and place on the ATR crystal for analysis. In a littering 
study from an adjacent county, films were found to be the most abundant morphology (Pietz et al., 
2021). 
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The figures above show examples of spectral matches of the microplastic morphology categories of 
fiber and sphere. The sample’s spectra (dark green) and the spectra of its top reference match (red) 
are shown.  The top three matches for each particle are shown in the accompanying tables, along 
with the Pearson Correlation Coefficient (r) for each of the matches (Cowger et al., 2021). Hirox 
digital microscope photos are shown to the right of each spectral match. Polymer type was selected 
based on a match exceeding an r-score of 0.8 or above and a consistency in the top 3 matches. 
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Reference Sample

FTIR spectroscopy, combined with the software Open Specy, was used to confirm the 
indentity of selected plastic particles (Cowger et al., 2021).      
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The figure to the right shows the location of 
our sampling sites in New York State, located 
in the northeast United States, as well as 
land use in the Central New York area (NLCD, 
2011), sample locations, and collection 
methods. The location of the METRO 
wastewater treatment plant, which 
discharges effluent into Onondaga Lake is 
also shown. Land use around Onondaga 
Lake is highly developed, with a major 
tributary passing through the city of 
Syracuse.  In comparison, Skaneateles Lake 
has mixed agricultural and forested land use. 

The diagram below shows the process to collect and analyze surface water 
samples for microplastic particles.  Net sampling was the prodominant sampling 
method for Onondaga Creek (a major tributary to Onondaga Lake), Onondaga 
Lake, and Skaneateles Lake.  This process was done with a 300 µm net equipped 
with a flow meter, allowing for large volume samples.  The Inner Harbor was 
monitored using bucket collection methods, with volumes of 19.5L or 39L being 
sieved through a 106 µm or 355 µm sieve.  
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Chemical confirmation of freshwater microplastics is essential for source and 
pathway allocation, aiding in the development of preventative measures and 
regulatory action.  In this study, we characterize the polymer type of over 900 
particles collected from surface water samples taken in 2019 and 2020 from 
two freshwater lakes in Central New York (US), Onondaga and Skaneateles 
Lakes, in addition to Onondaga Creek, one of the major tributaries of 
Onondaga Lake.  This includes the Inner Harbor, and an upstream site referred 
to as Spencer Street.  Onondaga Lake has historically been extremely polluted; 
with its urban setting and higher number of tributaries, it has various sources for 
microplastic pollution.  In contrast, Skaneateles is relatively pristine and supplies 
unfiltered drinking water to the City of Syracuse, where Onondaga Lake is 
located.  
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