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Background

Discussion

Methods

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,
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

Literature Review
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.
Key Search Terms
• Microplastics
• Freshwater
• Urban
• Predictors
• Sampling methods
• Wastewater, solid waste
• Human health
• Land use, population

Themes

Written Lit. Review

• 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

• Background
• Pollution Sources, Ecological
Consequences, Relevance
• Existing Research
• Methods, Predictors, Water
Quality, Human Health
• Results
• Knowledge Gaps

A word cloud generated based on the written literature
review.11

Research Questions

Data Analysis
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

• 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?

Coordinates

6. EDA of newly imported data (creation of scatterplots,
boxplots, graphs)
7. Kendall rank test for nan-parametric correlation &
correlation matrices
Census population count
Wastewater
treatment plants

FIPS codes

River basins of Georgia. (Grasshopper
Geography)

Land cover type

Sample Distribution

Background Knowledge for
Data Analysis

Results

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
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
Global microplastics sampling sites. Source: Abigail Barrows

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

Freshwater Microplastic Avg.

Solid waste
disposal facilities

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

Microplastics Concentration and Water Body

0.4 – 1.2 particles/L
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
Source: Economist.com

Sample sites were located across the United States.

Data Overview
Freshwater sample sites
included rivers, lakes, and
streams.

The microplastic
concentration data is
right-skewed and not
normally distributed
(Shapiro-Wilk test, pvalue < 0.001).

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

Local Waste Facilities

Population

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

References & Acknowledgements
[1] Barboza , L. G. A., Dick Vethaak, A., Lavorante, B. R. B. O., Lundebye, A. K., & Guilhermino,
L. (2018). Marine microplastic debris: An emerging issue for food security, food safety and human
health. Marine Pollution Bulletin, 133(June), 336–348. Background/why is it important to study
[2] Barnaghi, P., Sheth, A., & Henson, C. (2013). From data to actionable knowledge: Big data
challenges in the web of things [Guest Editors' Introduction]. IEEE Intelligent Systems, 28(6), 611.
[3] Barrows, Abigail (2018). Global marine microplastics sampling sites. ResearchGate.
https://www.researchgate.net/project/Global-Microplastics-Initiative
[4] Carbery, M., O’Connor, W., & Palanisami, T. (2018). Trophic transfer of microplastics and
mixed contaminants in the marine food web and implications for human health. Environment
International, 115(April), 400–409. https://doi.org/10.1016/j.envint.2018.03.007
[5] Dris, R., Imhof, H., Sanchez, W., Gasperi, J., Galgani, F., Tassin, B., & Laforsch, C. (2015).
Beyond the ocean: Contamination of freshwater ecosystems with (micro-)plastic particles.
Environmental Chemistry, 12(5), 539–550. https://doi.org/10.1071/EN14172
[6] Geyer, R., Jambeck, J. R., & Law, K. L. (2017). Production, use, and fate of all plastics ever
made. Science Advances, 3(7), 25–29. https://doi.org/10.1126/sciadv.1700782
[7] Stanton, T., Johnson, M., Nathanail, P., MacNaughtan, W., & Gomes, R. L. (2020). Freshwater
microplastic concentrations vary through both space and time. Environmental Pollution, 114481.
[8] Tibbetts, J., Krause, S., Lynch, I., & Smith, G. H. S. (2018). Abundance, distribution, and
drivers of microplastic contamination in urban river environments. Water (Switzerland), 10(11).
https://doi.org/10.3390/w10111597
[9] Townsend, K. R., Lu, H. C., Sharley, D. J., & Pettigrove, V. (2019). Associations between
microplastic pollution and land use in urban wetland sediments. Environmental Science and
Pollution Research, 26(22), 22551–22561. https://doi.org/10.1007/s11356-019-04885-w
[10] Yonkos, L. T., Friedel, E. A., Perez-Reyes, A. C., Ghosal, S., & Arthur, C. D. (2014).
Microplastics in four estuarine rivers in the Chesapeake Bay, U.S.A. Environmental Science and
Technology, 48(24), 14195–14202. https://doi.org/10.1021/es5036317
[11] Zygomatic (2003). Free online wordcloud generator. Wordclouds.com.
[12] Mani, T., Hauk, A., Walter, U., & Burkhardt-Holm, P. (2015). Microplastics profile along the
Rhine River. Scientific Reports, 5(1), 17988. https://doi.org/10.1038/srep17988
[13] Waller, C. L., Griffiths, H. J., Waluda, C. M., Thorpe, S. E., Loaiza, I., Moreno, B., … Hughes,
K. A. (2017). Microplastics in the Antarctic marine system: An emerging area of research. Science
of the Total Environment, 598, 220–227. https://doi.org/10.1016/j.scitotenv.2017.03.283

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).
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