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International — recent G20
report

NOAA — Marine Debris
Program

EPA — Trash Free Waters

USGS — Cooperative
studies ongoing

NPS — Studies on Park
lands ongoing

States, Tribes, local
governments, and academics

Summary of Expert Discussion Forum
on Possible Human Health Risks from
Microplastics in the Marine Environment

Laboratory Methods for the Analysis of EPA Forum Convened on April 23, 2014

the Marine Environment:
Recommendations for quantifying synt
water:

diments
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Microplastics

 Where do they come from?
— Breakdown of plastic litter (foam, bottles, balloons)
— Introduced through runoff from streets (cigarette butts)

— Discharge from wastewater treatment plants and
residential washing machines/dryers

— Atmospheric deposition

e Why are they important?
— They are small-defined as <5 mm
— Found in most natural surface waters
— Can sorb and transport contaminants
— Are being ingested by fish and shellfish

— Routes of human exposure include shellfish consumption,
inhalation (fibers), and various drinking water supplies ZUSGS



Microplastics characteristics

A (Buoyant microplastics)




Studies have found particles in

12%

of freshwater fish*

50

particles per serving of
commercially-cultured oysters

90

particles per serving of
commercially-cultured mussels’

https://owi.usgs.qov/vizlab/microplastics/
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https://owi.usgs.gov/vizlab/microplastics/

{ Electron microscopy reveals the
e | inhabitants of a plastic bag fished from
e the Sargasso Sea.

T. Mincer/G. Proskurowski
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Basin land use

o

Great Lakes study o

29 tributaries 7
~22% of total inflow to the Great Lakes
Range of land uses
4 samples/site (2 baseflow, 2 stormflow) 2
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Baldwin and others, 2016, ES&T, v. 50, p. 10377-10385
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29 tributaries
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Lake Mead, Nevada

Austin Baldwin, Andrew Spanjer, Michael Rosen — USGS
Theresa Thom — NPS
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Alplaus Kill, New York 7%

Mohawk River basin

Michael Antidormi - USGS = - £
Objectives &/

» Collaborate with a Union College study of /= & = 00

microplastics in Mohawk River tributaries

e Collect high-frequency (every 2 weeks)
data for a tributary to the Mohawk River
throughout 2019

e Continue to expand sampling to monitor
microplastics in New York’s freshwater
ecosystems

In cooperation with:

%;;]EORK Department of U N I ON

RTUNITY. H 5
Environmental ConservationfiroRre W i St el %USGS
DDDDDDD 1795 science for a changing world



Chesapeake Bay

@ Marine Debris Prog FQIM OFFICE OF RESPONSE AND RESTORATION

Patapsco
ABOUT US DISCOVER THE ISSUE CURRENT EFFORTS IN YOUR REGION RESOURCES MULTIM
Home > Current Efforts > Research > Analysis of Microplastics in Chesapeake Bay and Coastal Mid-Atlantic Water Samples
Analysis of Microplastics in Chesapeake Bay and Coastal Mid-Atlantic Water Samples
» g ST T
P ” { ; - Magothy
. T v d ! ’-
. A ; i E Rhode
S - k - i \. . ) B - : <
The University of Maryland’s Wye Research and Education Center Aquatic Toxicology Group, by request of the
NOAA Marine Debris Program, analyzed archived surface-water samples from four Chesapeake Bay tributaries for
microplastic debris. The project found that microplastic concentrations increased near urban areas and peaked
after major rains, providing important baseline data for the area and supporting the prioritization of upstream
prevention efforts in urban locations.
Project Dates: April 2012 - June 2013

* Technical Review was generated for Chesapeake Bay by
STAC by Wardrop and others (2016, STAC Pub. 16-002, 27 pp.)

9/19-19/20

10/12 - 10/13
11/30-12/1

aUuSGS

YOI’)kOS Gnd Others, 2014, ES&]; V. 48, p. 14195'14202 seience for a changing world
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REGIONAL ASSESSMENT

WITH FOCUS ON THE CHESAPEAKE BAY WATERSHED
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Study objectives

Assess a variety of urban streams for microplastics
under storm and non-storm conditions

Leverage existing projects collecting water-quality
data

Develop broader USGS capabilities within the
Northeast Region for microplastics assessment

Engage local cooperators and stakeholders by
sharing results and providing context
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Microplastics in the urban environment—

Northeast Region
2017-18

20 sites
(1 baseflow, 1 stormflow per site)

8 sites in‘Chesapeake Bay watershed
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Rock Creek, DC
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Lick Run, VA
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Difficult Run, VA

Pocolesville

Leesburg

Sterling

Reston

Céntreville

Gainesville-——

Manassas Park
Manassas

Franconia

Germantown

Oln
Gaithersburg 7.

Burtonsville

Aspen Hill

|

Arlington Wéshington

Alexandria

VITA, Esri, HERE, Garmin, INCREMENT P, NGA, USGS
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es provided by Austin Baldwin, USGS IDWSC
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Samples for analysis

= USGS

saiice fo changing wokd Images provided by Austin Baldwin, USGS IDWSC



Analytical Methods

(photos of Sherri Mason’s lab at SUNY Fredonia; similar to the USGS WA microplastics lab)

Sieved into two size classes:
* (0.355-0.999 mm
e 1.00-5.60 mm

Photos courtesy of
< T separate plastic particles Tim Hoellein
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- Particles counted & cate!)rized
N using light microscope "

Line
+ (nets, rope)

. Fragments Bead/pellet “
(personal care products,
preproduction pellets)

*

Foam
s (styrofoam)
'.-.“,\‘
. % .
Photo: ShEI;I’I' [Mason, University of Fredonia - %u"sy@é
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Median Relative Abundance

Relative Abundance

by size

2017-18 data
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Relative Abundance

by site; condition (355-5600 pum)

2017-18 data
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condition
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by site
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Average Concentration

by condition; size
2017-18 data
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Data Summary

Microplastics present in every sample collected by USGS to date
and could impact human and ecological health

Relations with flow condition, land use, and wastewater effluent
require additional analyses and likely additional monitoring

Fibers dominate over other particle types in most tributaries

— May be settling out
— Sources beyond WWTP effluent

* Atmospheric deposition
* Overland sludge application

More data are needed to better understand relative changes in
microplastics concentrations during a storm



Monitoring to inform resource
management

ldentify major contributors

— STP outfalls

— Direct discharge

— Road runoff

— Atmospheric deposition

Understand impacts of BMPs designed to reduce

the number of microplastics reaching
environment

Determine impact to local ecology (and economy)
and food chain effects

Classify type/size/shape/composition to better

understand sources, fate, and transport



QUESTIONS?

Shawn Fisher —NY wsc - Northeast Regional study — scfisher@usgs.gov

Local contacts
Chuck Walker - MD-DE-DC WSC — cwwalker@usgs.gov

John Jastram - VA-wV WscC - jdjastra@usgs.gov

National contacts
Austin Baldwin - ID wWsC — National Park Service study — akbaldwi@usgs.gov
Andrew Spanjer — WA WSC— USGS Microplastics laboratory — aspanjer@usgs.gov

USGS Visual Lab — Microplastics — https://owi.usgs.qgov/vizlab/microplastics/

)
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https://owi.usgs.gov/vizlab/microplastics/

