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Abstract

Plastic and microplastic pollution in the world’s oceans is acknowledged as a global
problem. Comparing roadside litter on land to floating litter captured in streams can give
insight into the origin, transportation, and alteration of mismanaged plastic waste that
ultimately becomes ocean plastic. We manually collected roadside litter at three 300-m
stretches of roadside in Holland, Michigan, consisting of two residential streets and a
4-lane road in a commercial area, with the commercial site having more litter overall.
Both aquatic and terrestrial litter were dried and processed by photographing, sorting and
counting materials, massing various categories such as foam, bottles, and plastic
fragments, and conducting a brand analysis when possible.

We used a combination of industrial and homemade litter booms and a floating cage trap
to sample floating litter at 3 field sites in June and July, 2022: a stream draining extensive
proximal wetlands (velocity = 0.11 m/s, discharge = 0.32 m?/s, days sampled = 17), a
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Roadside Sites Stream Sites
Lakewood Pine Creek (PC)

North side (LN) — residential Velocity of 0.1079 m/sec
and vacant, sidewalk Discharge of 0.3156 m®/s

South side (LS) - railroad,
undeveloped, no sidewalk
4 lanes
Lat. 42.804772,
Long. -86.098318

Width of 6.83 m

Lat. 42.797560,
Long. -89.145970

DeGraaf Nature Center (DN)
Velocity of 0.1475 m/sec
Discharge of 0.1785 m%/s

Width of 4.12 m

Pine Ave. (PA)

West collection, park and
residential, sidewalks

2 lanes
Lat. 42.777803,

Long. -86.111916 Lat. 42.775428,

Methods

Homemade Boom Effectiveness

We experimented with creating cost effective, simple floating litter collection booms in an attempt to
expand our stream litter monitoring and capture capabilities. The booms consisted of ~62 cm strips of
burlap with the top and bottom folded over and sewn to create two sleeves. The top sleeve held floats
consisting of hollow 8.2 cm diameter pool noodles strung on cotton rope. Small pieces of rebar sewn
into the bottom sleeve kept the burlap extended down below the water’s surface.

We conducted an experiment to determine the effectiveness of the homemade booms at trapping an
assortment of items. A variety of plastic and foam items were used including plastic cups, lids, bottles,
plastic containers, grocery and ziploc bags, straws, zip ties, plastic wrappers, bottle caps, and plastic
eating utensils as well as foamed plates, cups, foamed containers, and metal cans. Items were dropped
10 meters upstream and entrapment success or failure was observed and recorded. Items that merely
sank were also recorded. Additionally, we ran an overload experiment to determine how much waste
the booms are able to hold. A total of 112 items were used and the number of pieces that were
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Stream Litter by site
Items—We collected 719 items across all stream locations. The dominant items

at our locations were packing peanuts, hard plastic fragments, and foam
fragments. Foamed cups, plates, and bowls were also abundant. Item type and
amount varied significantly between each site due to differences in stream flow,
size, and location.

Stream Litter Composition by Count

Soft fragments, rubber
0.8%

Cups, Plates, and Bowls
2.6%

Hard Fragments
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Comparisons

Roadside litter analysis showed a multitude of litter compositions while
stream analysis yielded a much smaller range of data. Plastic accounted
for 42.88% of roadside litter compared to 98.47% of stream litter. Out
of that percentage of plastic, foam comprised 67.94% of the litter
sequestered in streams, demonstrating a relationship between buoyancy
and amount.

DeGraaf Maplewood Drain

Mixed Materials Mixed Materials

Our study of roadside and stream trash led us to several conclusions.

First, the dominant items at all of the road locations (plastic, paper, and
glass fragments) suggest that items composed of these materials are being
broken up and dispersed by automobile and foot traffic. While it is
unclear if most of the trash is deposited from automobiles or pedestrians
walking by, it is almost certain that there are contributions from both.
Mixed material wrappers and plastic food wrappers/snack bags were also
highly abundant which suggests that food related products are common
litter items on and near roads.

Second, variation between stream sites affected our results. The largest
stream, Pine Creek, has a low flow velocity, and it flows through a
wetland with substantial vegetation at stream level. Both of these factors
limited the amount and the type of trash that was able to make it to our
collection site and therefore affected our data. Maplewood Drain has
significant storm drain input so there were noticeably elevated trash
levels, including cigarette butts, during and after storm events.
Additionally, foam fragments may travel as floating waste better than
other fragments. Its high air content makes it much more buoyant than
most other plastic items and other roadside materials.

Third, our homemade litter boom effectiveness experiment showed that
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Trash Trout Jr. installed in Pine Creek.


http://dx.doi.org/10.1016/j.marpolbul.2013.10.007
https://doi.org/10.1098/rstb.2008.0265
https://doi.org/10.1016/j.ocecoaman.2020.105433
https://www.sciencedirect.com/science/article/pii/S0025326X14001490#b0070
https://www.sciencedirect.com/science/article/pii/S0025326X14001490#b0135

