




























































































































Overview: Great Lakes Plastic Pollution Survey 

Sherri A. Mason, Ph. D. 

 

Quick Introduction of the Author 

Dr. Sherri A. Mason earned her bachelor’s degree from the University of Texas at Austin.  She 

completed her doctorate in Chemistry at the University of Montana as a NASA Earth System 

Science scholar. She is currently a Full Professor in the Department of Chemistry and 

Biochemistry at the State University of New York at Fredonia. Though her background is in 

atmospheric chemistry, her research group is now poised at the forefront of research on plastic pollution. 
As co-PI on the first-ever survey for plastic pollution within the open waters of the (Laurentian) 

Great Lakes, her research group is among the first to study the prevalence and impact of plastic 

pollution within freshwater ecosystems and, as such, has been featured within hundreds of mass 

media articles including the New York Times, the Huffington Post, and National Public Radio’s 

All Things Considered. 

 

The most important take-home messages from our work to-date: 

1. Microplastics are the dominant type of plastic pollution in the Great Lakes. 

2. Microbeads constitute 20% of this microplastic. 

3. Microplastics escape wastewater treatment plants. 

4. Plastics are mixtures, which leach component chemicals. 

5. Plastics are “magnets” for chemicals in the water. 

6. Microplastics are ingested by aquatic organisms, including fish. 

 

Additional details on each of the points above are given below: 

1. Microplastics (<5mm in size) are the dominant type of plastic pollution in the Great 

Lakes. Most plastics found in the aqueous environment start out as larger objects you 

would easily recognize, like plastic bags and toothbrushes, but plastic doesn’t biodegrade, 

it photodegrades. That means that over time, they don’t serve as a food source for some 

microorganism and just “go away,’ rather they fragment into smaller and smaller pieces. 

NOAA has defined any plastic particle less than 5mm as a ‘microplastics.’ Our surveys 

have found that more than 75% of the plastic pollution within the Great Lakes are 

microplastics, particles the size of a grain of sand or the period at the end of this sentence. 

Too small to really be seen once in the water. 

2. Microbeads constitute 20% of this microplastic. While personal care products 

incorporate both plastic fragments and spherical balls of plastic, we can use the spherical 

balls of plastic as indicators of this particular source of microplastic. Our numbers and 

analysis indicates that ~15-20% of the microplastics we find are owing to this one 

particular source.  

3. Microplastics (including microbeads and microfibers) escape wastewater treatment 

plants. Our research lab has tested the post-processing effluent from 10 wastewater 

treatment facilities in the Great Lakes region, as well as collaborating with the New York 

State Attorney General’s office to specifically look for microbeads within the effluent of 

34 additional facilities throughout New York State. All of the facilities we tested had 

microplastics within their effluent, and 75% of those tested by the NYS AG had 

microbeads. Taken together, over 80 % of the facilities tested showed evidence of 

microbeads escaping their facilities into NYS waters, with average releases of over 4 

MILLION microparticles per facility every day.  



4. Plastics are mixtures, which leach component chemicals. Plastics are polymers. 

Polymers have long, strong molecular bonds that keep plastics from biodegrading, and 

are what make plastics strong and flexible. But if you want your plastic to be UV 

resistant, colored, extra flexible, or give it other properties, you mix-in chemical 

additives. These chemicals are small molecular weight species, which are not chemically 

bonded to the polymers allowing them to leach and off-gas. You’ll see this in everyday 

plastics; as they get old and lose these chemical additives, they also lose color and get 

brittle. Most plastics leach endocrine disrupting chemicals that interfere with animal and 

human hormone systems. Most water treatment systems don’t take these kinds of 

chemicals out of the water. 

5. Plastics are “magnets” for chemicals in the water. On top of leaching chemical 

additives, plastics can absorb over a million times more chemicals to their surface than 

exists in the surrounding water, making them very toxic. If you’ve ever done dishes after 

eating leftover spaghetti or curry, you know that orange color that’s so hard to scrub off 

plastic Tupperware. That is an example of how oily substances are attracted to plastics. 

Absorbed chemicals include PCBs, PAHs, and other persistent organic pollutants 

(POPs).  

6. Microplastics are ingested by aquatic organisms, including fish. The problem with 

microplastics is that they are ingested by a wide variety of aquatic life. Some are so small 

they can be eaten by plankton or circulate in the blood of mussels. Our studies have 

found microplastics within all 25 species of fish, as well as the double-crested cormorant 

(a fish-eating water fowl), that we tested. Because of the chemical adsorption and 

leaching properties of plastics (see 4 & 5 above) scientists have nicknamed microplastics 

“poison pills” because when an animal eats the plastic, the chemicals move into its body 

as well. These chemicals also become more concentrated as they move up the food chain 

(biomagnification). 

Two points I would like to add: 

1. Technological fixes for systemic problems usually lead to more problems. Grand 

technological gestures (such as changing the wastewater treatment process or ‘cleaning 

up’ the pollution) in the face of massive systemic problems like plastic pollution makes it 

feel as though action is possible. It’s doing something. But such technological fixes for 

long term systemic problems usually lead to their own problematic ripple effects. These 

are called “wicked problems” and they account for most large scale environmental and 

urban planning problems. We need to step away from technical fixes and focus on larger 

systemic approaches that incorporate the bigger players, like industry. We need to focus 

on the source of the issue. 

2. “Microbeads haven’t been proven to be harmful.” One of the common tools used by 

industry to rationalize inaction is the burden of proof. It is true that microbeads haven’t 

been proven to be harmful, but they also haven’t been proven to be safe. This is because 

until our study nobody had even really thought about them at all so no studies have been 

conducted specifically on microbeads. However, lots of studies have shown that 

microplastics negatively impact living organisms and it is safe to extrapolate from those 

studies to microbeads. Further, we really should follow the precautionary principal: 

Products should not be allowed to be sold UNTIL they are proven safe. It should not be 

our burden to prove that a product isn’t safe in order to have it taken off the shelf, when 

by then the damage has already been done. 
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 Synthetic polymers 

 Versatile, Light-weight, Durable 



 Birth  

 Celluloid – 1862 (1870)  

o  first semi-synthetic plastic 

 Bakelite – December 7, 1909 

o  first U.S. patent for a synthetic plastic 

 World War II 



1955  

LIFE 

Magazine 

“Throwaway 

Living” 





Source: 

PlasticsEurope, 
Plastics – The Facts 2013 

Where does it go?  

• ~50% landfill 
• <10% recycled 
• “unaccounted for” 





Manta Trawl 



Lake Huron sample with plastic from a cigarette pack 



Photos courtesy of 

Tim Hoellein 



Extrapolate 

Particles per Square Kilometer 
(Plastic Abundance) 



2012 



Insert Map of 

Expedition Route 



0.355― 

0.999mm

1.000― 

4.749mm
> 4.75mm

Fragment 247,106.5 123,906.2 11,219.8

Pellet 430,029.8 5,614.1 420.9

Fiber/Line 1,328.9 2,571.9 449.0

Film 3,943.5 1,332.2 4,006.1

Foam 54,340.9 18,208.4 1,810.5

count/km
2

736,749.6 151,632.9 17,906.3

% of total 81% 17% 2%

Abundance of plastic pieces (count/km2)

 by type and size

2012 GREAT LAKES PLASTIC POLLUTION SURVEY 









POSSIBLE SOURCE OF MICROPLASTIC SPHERES 



POSSIBLE SOURCE OF MICROPLASTIC SPHERES 







2013 









0.355― 

0.999mm

1.000― 

4.749mm
> 4.75mm

Fragment 3,356,920.6 1,586,137.1 127,199.3

Pellet 920,457.4 78,815.0 4,999.6

Fiber/Line 119,116.3 94,004.7 67,245.2

Film 41,419.4 61,030.4 31,772.5

Foam 72,501.5 136,444.3 18,028.9

count/km
2

4,510,415.2 1,956,431.5 249,245.6

% of total 67% 29% 4%

Abundance of plastic pieces (count/km2)

 by type and size

• Combined Data – 2012 & 2013 



Wastewater 
Treatment Plant 

Study 



2-20 billion  

per day! 



Why do we care? 



Visual courtesy of Chelsea Rochman 



Visual courtesy of Sierra Club – Delaware Chapter 



Food Web Study 
Preliminary Results 



Species to Date 

• Bloater 

• Brown Trout 

• Cisco 

• Common Shiner 

• Creek Chub 

• Double-crested Cormorant 

• Emerald Shiners 

• Golden Redhorse 

• Kiyi 

• Lake Trout 

 

• Logperch 

• Longnose Dace 

• Sand Shiner 

• Smelt 

• Spotfin Shiner 

• Walleye 

• White Bass 

• Yellow Perch 

 

Total: 18 



Species to Due 

• Burbot 

• Smallmouth bass 

• White Bass 

• Blue Gill 

• Gizzard Shad 

• Green Sunfish 

• Northern Pike 

• White Sucker 

 

Total: 8 



Double-crested 
Cormorant 

White 
Bass 

Smallmouth 
Bass Brown 

Trout 

Yellow 
Perch 

Burbot Lake Trout Walleye 

Common 
Shiner Cisco 

Bloater Kiyi 
Emerald 
Shiner Smelt 

Logperch 
Creek 
Chub 

1.5 
2.6 

3.0 1.8 

36.3 

1.4 2.6 

6.0 

1.0 1.3 

5.1 

1.5 

8.2 

5.3 

Not listed: 
Spotfin Shiner 
Sand Shiner 
Golden Redhorse 
Longnose Dace 



We Are 







Photo courtesy of Brendan Bannon 

Questions? 



 Susan Gateley 

 

 Ghadah Aleid 

 

 Hannah Farley 

 Nick Williamson 

 Morgan Smith 

 Rachel Ricotta 

 Parker Fink 

 



Solutions 



POSSIBLE SOURCE OF MICROPLASTIC SPHERES 



Plastic in  
Personal Care Products 













Sources 
• Consumer Products 

− Photodegradation of Larger Plastic Items  



Sources 
• Consumer Products 

− Photodegradation of Larger Plastic Items  

− Exfoliating Microbeads  



Sources 
• Consumer Products 

− Photodegradation of Larger Plastic Items  

− Synthetic Fabrics  

− Exfoliating Microbeads  



Overall Distribution 



Solutions 
• Change what you buy 

• Shake the Habit (of plastic bags) 

• Ban the Bottle 

• Bring your own utensils 

• Don’t Take it To-Go (or at least not in plastic) 

• Don’t Litter, Save the Critters 

• Change the Laws 

– Extended Corporate Responsibility 

 



Photos courtesy of Brendan Bannon 





 

 

The Committee on Consumer Affairs 
Council of the City of New York 

 

Thank you for offering Riverkeeper the opportunity to deliver testimony at the New York 

City Council Committee Hearing in support of Local Law No. 928, banning personal care 

products containing microbeads and a resolution calling on the State legislature to pass the 

Mircobead-free Waters Act. 

 

Unfortunately, we will not be able to attend the hearing on Monday, but would like to submit 

the following statement in the record in support of both the local law and the resolution under 

consideration. 

 

Riverkeeper fully supports the passage of Int. No. 928, “A Local Law to amend the 

administrative code of the city of New York, in relation to banning personal care products 

containing microbeads.” We commend Councilman Garodnick for introducing this important 

legislation and encourage the Council to expeditiously pass this ban. 

 

Nearly 19 tons of microbeads enter New York State’s waters every year. This legislation 

sends an important message to the personal care products industry and the New York State 

legislature that local government will act when industry and the state fail to protect the 

environment.  

 

Attached is Riverkeeper’s memorandum of support for the Microbead-Free Waters Act 

(A.5896-Schimel & S.3932- O’Mara) which sets forth the basis for our support of legislation 

that bans the sale and offering for sale of personal care products which contain this insidious 

and increasingly ubiquitous form of plastic waste, microbeads.  

 

The state microbeads bill received almost unanimous bi-partisan support in the NYS 

Assembly, passing by a margin of 139-1.  A clear majority of State Senators also supported 

the legislation, but Senate leadership refused to bring the Senate bill to the floor for a vote.  

 

We thank the City Council for your leadership in this matter, and we hope that the New York 

State Legislature will follow your lead when it reconvenes in January 2016 and pass 

statewide legislation that will prevent this significant source of plastic waste from continuing 

to enter our precious New York waterways. 

 

Thank you for the opportunity to submit comments in support of these two important pieces 

of legislation being considered by the Council of the City of New York. 

 

Kate Hudson 

Director, Cross Watershed Initiatives 

Riverkeeper 

 

 



 

 

MEMORANDUM OF SUPPORT 
Microbead-Free Waters Act 

A.5896 – Schimel      S.3932 – O’Mara 
 
 
Riverkeeper supports the Microbead-Free Waters Act , which would amend the 
environmental conservation law, in relation to prohibiting the manufacture, 
distribution and sale of personal cosmetic products containing microbeads.  
 
Microbeads are minute plastic beads used in more than 100 personal care products, 
such as facial scrubs, shampoos, soaps, and toothpastes. They are used to replace 
naturally occurring exfoliants and scrubbing agents such as sea salt, oatmeal or 
crushed apricot or walnut shells.  
 
Due to their small size, five millimeters or less, microbeads can pass through 
wastewater treatment plants directly into receiving waters throughout New York 
State. Scientists studying the plastic pollution have discovered alarming levels of 
microbeads in the Great Lakes.  
 
Once in the water, microbeads can attract and accumulate certain toxic 
chemicals.  Contaminated microbeads can be mistaken as food by small fish and 
wildlife. Scientific studies have shown that fish and wildlife of all sizes consume 
plastic, and that the chemicals can be passed up the food chain to larger fish, 
wildlife, and ultimately humans. Unfortunately, once released into a waterbody, 
microbeads cannot feasibly be removed.   
 
Safe, natural alternatives (e.g., apricot shells, cocoa beans) that can biodegrade in 
an aquatic environment are already on the market. While some major corporations 
have pledged to phase-out plastic microbeads, some have not provided a phase-out 
deadline, and many have made no commitment at all. A ban is necessary to ensure 
all personal care products are microbead-free, to protect the waters of New York 
State.  
 
The law will take effect on January 1, 2016, exempts personal care products that 
require a prescription and allows for delayed implementation of those products 
regulate by the FDA (January 1, 2017).  
 
As microbeads threaten the goal of fishable, swimmable, and drinkable waters, 
Riverkeeper fully supports the Microbead-Free Waters Act. 
 
































