
Microplastic contamination in freshwater environments has the potential to
impact aquatic ecosystems and human health. Previous research methods on
freshwater particles have focused primarily on surface water sampling, while
water column studies have required economic and material resources beyond the
ability of typical undergraduate environmental science labs. Furthermore,
distinguishing and quantifying microplastic contaminants remains unstandardized
and prone to error due to the prevalence of organic matter from source regions.
We propose a standardized sampling method to collect and quantify water
column microplastic concentrations in freshwater lakes and reservoirs using
materials and resources commonly available at the undergraduate level.
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Fig 3. Vacuum filter configurationFig 2: Wet peroxide oxidation with Iron 
precipitation. 

Divers collected samples at the surface, mid-column, depth, and soil level at
seven locations, for a total of 28 samples. Sampling was initiated at the surface
to minimize water column disruption.

Our sample area, Lusk Reservoir at the United States Military Academy,
contains approximately 78 million gallons of the school’s pre-treatment drinking
water and is used for outdoor recreation (fishing, kayaking, etc.). The site was
selected because its design minimizes runoff from the surrounding structures
and has known influent and effluent points

METHODS

Fig 1. Novel SCUBA method for water sampling. Surface to bottom 
sampling was employed  to minimize water column disruption.

Using this method, our control yielded an 86.75% return of measurable
plastics. Microplastic materials were identified under dissection microscopy.
Preliminary identification indicates these microplastics are residual from
recreational materials like fishing wires and lures, turf beads, and kayak ropes
like those identified in the area.

Organic materials were digested from microplastics using a wet peroxide
oxidation before particle sorting through a 47mm glass filter under vacuum
filtration.

Fig 5: Potential microplastic source materials. 

Fig 5: Microplastics identified via 
microscopy. 

Fig 4: Microplastics lab work, vacuum filtration. 

Influent

RECOMMENDATIONS

The successful extraction of microplastics relies on wet peroxide oxidation 
and glass-fiber filtration. Originally, the project relied on cellulose fiber filters and 
the use of an iron catalyst. This resulted in an unusable precipitate. The 
cellulose filters degraded under peroxide filtration resulting in inaccurate data.

This method proved to be successful in qualifying microplastic 
contamination in freshwater. The procedure required no hazardous waste 
removal or expensive materials. Therefore, it can be performed at the 
undergraduate level in the future.

Figure 10: Fishing line used 
recreationally at Lusk

This project raised several future research questions. Cadet projects could 
examine mitigation strategies for microplastics contamination. The overall 
contribution of pollution appears to be related to recreation surrounding Lusk 
Reservoir. It would be beneficial to survey fisherman to determine the 
composition and quantity of fishing line deposited. Additionally, the 
degradation of pollutants under wave action and ultra-violet light should be 
studied to determine the length and quantity of specific materials
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