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Research Questions

• What do existing studies conclude about freshwater
microplastics?

• How do factors such as population, land use, wastewater 
treatment, and solid waste disposal impact environmental 
microplastic concentrations?

• Can we hypothesize about Athens, GA’s microplastics levels 
based on existing research and known trends? 

With growing awareness of plastic pollution and
its detrimental environmental impacts, there has
been increased attention on the study of
microplastics.6 These small debris result from the
weathering and breakdown of plastic waste from
various sources, and researchers suspect that
microplastics pose a threat to both aquatic life
and human health due to their chemical makeup,

Approximately 70 papers were included in this review of freshwater microplastics. Databases used include
Google Scholar, Web of Science, and the UGA Libraries multi-search program.
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River basins of Georgia. (Grasshopper 
Geography)

1. Data retrieved from Adventure Scientists (1009 
observations of 132 variables)

2. Imported data to stat. analysis program
3. Exploratory data analysis (EDA) of entire data set
4. Data cleaning/wrangling for U.S. sample sites
5. Use existing data to extract information from new 

sources 

6. EDA of newly imported data (creation of scatterplots, 
boxplots, graphs)

7. Kendall rank test for nan-parametric correlation & 
correlation matrices

Key Search Terms
• Microplastics
• Freshwater
• Urban
• Predictors
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• Human health
• Land use, population

Themes
• Few freshwater microplastic studies
• Inconsistent methodology
• Wide range of hypothesized 

predictors
• Inconclusive findings
• Need for global monitoring
• Many knowledge gaps highlighted
• Lack of human health research
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• Results
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A word cloud generated based on the written literature 
review.11
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Microplastics Concentration and Water Body

The microplastic 
concentration data is 
right-skewed and not 

normally distributed 
(Shapiro-Wilk test, p-

value < 0.001). 

The concentrations of microplastics varies across water body type,
demonstrating the ubiquity of microplastics in bodies of freshwater.

The Kendall rank correlation test indicates that there is no
significant correlation between population size and microplastics
(p-value > 0.05).

There are some 
weak correlations 
between 
concentration and 
land cover type; 
correlation 
coefficients with 
insignificant p-
values are shaded 
in gray (p-value > 
0.05). 

Microplastics and both wastewater treatment plants
(WWTP) and solid waste disposal facilities (SW) have
a very weak positive correlation. Correlation
coefficients with statistically insignificant p-values are
shaded in gray (p-value > 0.05).

Statistical analysis performed on an existing dataset of U.S. microplastics
demonstrated that there were little to no significant correlations between the
hypothesized predictors—population, land cover, and waste—and microplastic
concentration. These results align with the literature; there are studies which find
these relationships to be both significant and insignificant.8,10,12

their build-up in the environment, and their suspected long-term biological effects.1
Research in this emerging field has thus far centered around marine environments and
observed microplastic levels in our oceans, while little is known about microplastics in
freshwater.5
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Freshwater Microplastic Avg.

0.4 – 1.2 particles/L

Potential confounding factors in this
analysis include the non-normal
distribution of the microplastic
concentration data; both this
literature review and secondary data
analysis indicate the ubiquity of
microplastics. The similar levels of
microplastics across sampling sites
in this study (and globally) make it
more difficult to compare and assess
independent variables for
relationships with microplastics.2,9,13

Additionally, the data used in this analysis provides a snapshot of microplastics at
each sampling site and one point in time, not accounting for temporal variation.7

Due to the absence of clear, statistically significant correlations between
microplastic concentrations and hypothesized predictors, it is more accurate to
estimate Athens, GA’s microplastic levels based on global averages.3,7,8

The monitoring and continued study of
microplastics is increasingly important as
plastic waste production and
mismanagement grows worldwide,
particularly so that microplastic can be
examined both as a dependent variable
of to-be-determined drivers, and as an
independent variable affecting
ecosystem function and general
environmental health . 1,4,6,8
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Sample sites were located across the United States.

Global microplastics sampling sites. Source: Abigail Barrows

Source: Economist.com 

Freshwater sample sites 
included rivers, lakes, and 
streams. 


