
Pete Lenaker, Steve Corsi – USGS Wisconsin Water Science Center

Sherri Mason – State University of New York at Fredonia

Austin Baldwin – USGS Idaho Water Science Center

Microplastics in the Milwaukee Area:
Microplastics – What’s below the surface?



Outline

• Microplastics?

• Motivation?

• Sampling locations• Sampling locations

• Methods

• Results



plastic particles less than 5mm in diameter

More than just microbeads!

Foam, Film, Fiber/Line, Fragment

Microplastics



Current Study MotivationCurrent Study Motivation



Great Lakes 

microplastics 

study 
(Eriksen et al. 2013, Marine 

Pollution Bulletin)

- Among first 

freshwater studies

Since Eriksen et al. 2013

• McCormick et al. 2014, ES&T

• Zbyszewski et al. 2014, Journal of 

Great Lakes Research

- Alarming numbers  

of plastic 

microbeads in 

some samples

Sherri Mason

Great Lakes Research

• Driedger et al. 2015, Journal of 

Great Lakes Research

• Baldwin et al. 2016, ES&T

• Mason et al. 2016, Journal of 

Great Lakes Research

• Twiss, 2016, Journal of Great 

Lakes Research 





Great Lakes vs Tributaries
Collected using same methods and mesh size, 

and analyzed by the same lab

501,000

* from Eriksen et al. 2013 # from Baldwin et al. 2016

* * *

1,950
3,540

10,200

#



Polymers and densities (Driedger et al. 2015)

0.01 – 0.04 g/cm3 Expanded polystyrene

0.89 – 0.98 Polyethylene

0.85 – 0.92 Polypropylene

1.38 – 1.41 Polyester

1.38 – 1.41 PVC

Foam

Film

Pellet/bead

Neutral

buoyancy

1.13 – 1.16 Nylon

1.30    Cellulose acetate

1.38 – 1.41 Polyester

(Eriksen et al. 2013)

Fragment

Fiber/line

(Baldwin et al. 2016)
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Foam

Film

Table 2.

        Plastic abundances (count/km2) averaged over all 59 samples, distinguishe

0.355–0.999 mm 1.000–4.749 mm > 4.75 mm % of total

Fragment 8381.3 4418.4 866.3 79%

Pellet 540.8 141.9 23.8 4%

Fiber/line 1006.3 858.9 549.6 14%

Film 105.3 97 139 2%

Foam 118.7 29 0 1%

Count/km2 10,152.50 5545.2 1578.8

% of total 59% 32% 9%

Mason et al. 2016

Fragment

Fiber/line

Film

Pellet/bead

(Eriksen et al. 2013)      (Baldwin et al. 2016)
Mason et al. 2016



Sampling Locations



Locations and Depths
• Milwaukee River at Cedarburg

• Surface

• Menomonee River at 

Menomonee Falls

• Surface

• Milwaukee River at Estabrook 

Park

• Surface and 1 depth

• Menomonee River at Ridge 

Blvd.

• Surface and 1 depth

Kinnickinnic River at Jackson 

Surface and 1 depth

• Kinnickinnic River at Jackson 

Park

• Surface

• Kinnickinnic River at 1st St.

• Surface and 1 depth

• Inner Harbor

• Surface and 4 depths

• Outer Harbor

• Surface and 4 depths

• Lake Michigan

• Surface and 4 depths 



Methods



Sample Collection



Sample Processing





Analytical Methods
Sherri Mason’s lab at SUNY Fredonia

Sieved into three size classes: 
• 0.355-0.999mm 

• 1.00-4.749mm

• >4.75mm

Floatation in salt water to 

separate plastic particles

Digestion of organic 

matter using wet 

peroxide oxidation

Photos courtesy of 

Tim Hoellein



Bead/pellet
(personal care products,

preproduction pellets)

Fragments

Foam

Line
(nets, rope)

Particles counted & categorized 

using light microscope

Foam
(styrofoam)

Photo: Sherri Mason



Film
(bags, wrappers)

Fibers
(clothing,

textiles)

Photo: Sherri Mason



Film

plant material

Tangle of fibers

Photo: Sherri Mason



Results

• Results are very preliminary and subject to change.

• May and June only

• Results presented are counts only, not concentration



Type

Foam

Film

Fiber/Line

Pellet/BeadPellet/Bead

Fragment

(Eriksen et al. 2013) (Baldwin et al. 2016)



Depth Classes:

• 0 = 0.44 – 0.98 feet

• Rivers, Harbors, 

and Lake

• 1 = 1.35 – 9 feet

• Rivers, Harbors, 

and Lake

• 2 = 10 – 24 feet

Type

Foam

Film

Fiber/Line

Pellet/Bead

Depth Classes

• 2 = 10 – 24 feet

• Harbors and Lake

• 3 = 15 – 34 feet

• Harbors and Lake

• 4 = 20 – 45 feet

• Harbors and Lake 

Pellet/Bead

Fragment



Depth Classes:

• 0 = 0.44 – 0.98 

feet

• Rivers, 

Harbors, and 

Lake

• 1 = 1.35 – 7 feet

• Rivers

• 1 = 5 – 9 feet

• Harbors and 

Lake

• 2 = 10 – 24 feet

Type

Foam

Film

Fiber/Line
• 2 = 10 – 24 feet

• Harbors and 

Lake

• 3 = 15 – 34 feet

• Harbors and 

Lake

• 4 = 20 – 45 feet

• Harbors and 

Lake 

Fiber/Line

Pellet/Bead

Fragment



Depth Classes:

• 0 = 0.75 –

0.98 ft

• 1 = 6 – 9 ft

• 2 = 23 – 24 ft

• 3 = 33 – 34 ft

Type

Foam

Film

Fiber/Line

Pellet/Bead

• 4 = 45 ft
Pellet/Bead

Fragment



Type

Foam

Film

Fiber/Line

Depth Classes:

• 0 = 0.66 –

0.82 ft

• 1 = 1.35 –

1.75 ft

Fiber/Line

Pellet/Bead

Fragment



Questions?Questions?


