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Abstract Methods Preliminary Data

Plastic debris is an environmentally persistent and complex contaminant 
that has permeated the world’s aquatic resources. Their small size 
increases the potential for plastic particles to enter food webs. This is 
particularly concerning because plastics contain a plethora of chemical 
additives that can adsorb toxic contaminants from the surrounding water 
such as PCBs, pesticides, and metals. This makes microplastics a potential 
pathway for contaminants to enter food webs, and not only harm aquatic 
life, but also humans who are dependent on freshwater ecosystems for 
drinking water and food resources. Despite their ubiquitous presence, the 
interactions of microplastics with the environment remain poorly 
understood .

A growing body of evidence suggests that agricultural practices can 
introduce microplastics (< 5 mm in size) into the environment through 
application of sewage sludge, plastic mulching, silage bags, polymer coated 
seed, and encapsulated pesticides. Additionally, recent research in the 
atmospheric realm of microplastic contamination suggests atmospheric 
transport is an important process in the plastic cycle by which particles can 
be deposited thousands of kilometers from their source. 

We analyzed a time series of water and atmospheric samples within an 
agriculturally dominated watershed to compare compartmental 
fluxes/flows of microplastics between internal (river) and external 
(atmospheric) sources.

Sampling Design
• Automated ISCO sampler and

commercial wet/dry deposition sampler
placed in the  Belle Creek watershed 

• Land use: 
• 12% forest cover
• 83% agriculture

• Daily water samples collected during
• non-frozen season  by ISCO (figure 1)
• Periodic grab sampling in winter
• Bi-monthly/monthly wet/dry deposition

samples collected (DEP figure 1)
• River flow and precipitation data 

obtained from the National Water
Model and the Iowa Daily Erosion
Project

Sample Preparation
• Glass ISCO bottles used for collection of water samples were thoroughly 

cleaned with phosphate free soap, and subsequently rinsed 3X with 
distilled H2O, Milli-Q ultra-pure H2O, methanol, and baked

• Stainless steel kettles were thoroughly cleaned with phosphate free 
soap, and subsequently rinsed 3X with distilled H2O and Milli-Q ultra-
pure H2O

Sample Processing, Analysis, and Quantification

• Conservation of mass equation ΣIn - ΣOut = ΔS

• ΔS = (Wet Deposition + Dry Deposition) - (River Outflow)
ΔS = (131961.1688 microplastics/s + 1106893.05 microplastics/s) 

- (608386.4 microplastics/s)
ΔS = 630,467.8 microplastics/second
ΔS = 1.99E+13 microplastics/year ← amount of plastic being stored 
within the watershed on an annual basis

• This is simply a comparison of particle number.  Additional data and 
analyses are needed to estimate a mass balance, to determine the 
pathways of particles from arrival to departure, and to assess whether 
production of microplastics within the watershed is a significant factor.

Discussion

Preliminary Conclusions
Research and data analysis is currently ongoing. We found high loads of 
microplastics in both river and atmospheric compartments, with the 
majority of microplastic transport occurring in dry deposition to the Belle 
Creek watershed. Further research and environmental sampling in other 
compartments of the Belle Creek watershed (e.g., soil, aquifers, etc.) is 
needed to allow for a more robust watershed balance equation.

Plastic pollution is typically associated with urban areas, but agricultural 
regions may be both sources and sinks for plastics too. This study examines 
microplastic transport via atmospheric and riverine fluxes in an agricultural 
subwatershed of the Cannon River in Southeastern Minnesota. 
Depositional microplastic in aerosols and precipitation were collected using 
a dry/wet deposition sampler positioned near the center of the watershed, 
and an automated ISCO sampler was installed near the outlet of the 
watershed to collect microplastic in water leaving the watershed. 
Streamflow and precipitation data were obtained from the National Water 
Model and the Daily Erosion Project datasets to to compare the 
microplastic load arriving via the atmosphere to the load exiting the 
watershed via streamflow. Microplastics were analyzed using the Nile Red 
Dye method equipped with a fluorescence microscope. High loads of 
microplastics were discovered in both river and atmospheric 
compartments with majority of transport occurring in dry deposition.

Introduction

Figure 1. The Belle Creek subwatershed of the Cannon 
River with sampling locations labeled ISCO (automated 
ISCO sampler for daily water samples, and DEP 
(commercial deposition sampler) edited map from MPCA.
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Cumulative Flux Comparison (Annual Average)

In (Microplastics/s) Out (Microplastics/s)
Wet 
Deposition

131,961.17 River 
Outflow

608,386.40

Dry 
Deposition

1,106,893.05
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Figure 2. Atmospheric (dry and wet), and riverine loads of microplastics 
(microplastics/second) in the Belle Creek watershed


