
Title	

Sub*tle	

Penny	providing	scale	for	size	of	microplas*cs	found	in	the	Great	Lakes.		Photo	Credit:	5Gyres.				



PRESENTATION	FLOW		

•  History	
•  Microplas*cs	characteriza*on	

•  Context	through	local	research	
•  Reac*ons,	strategies,	BMPs	

•  Moving	forward,	next	steps	



PLASTIC	HISTORY	

•  Plas*c	“invented”	in	1850s	in	Europe	
•  By	1860,	in	U.S.	
•  1897	formaldehyde	resins	
•  1930-1940	PVC,	LDPE,	polystyrene,	and	others	
•  End	of	WW2	“light	and	durable”	plas*cs	are	in	
high	demand	
–  Tupperware	1946	
–  LIFE	magazine	“Throwaway	Living”	1955	

•  US	plas*c	produc*on	has	grown	7.7%	annually	
(on-average)	since	1940	







THERMOHALINE	CIRCULATION	



5	GYRES	



MICROPLASTICS?	

•  Plas*c	par*cles	are	generally	defined	as	smaller	
than	5mm	in	size	

•  Primary:	manufactured	as	a	microplas*c	(beads,	
pellets,	spheres,	tex*les)	
–  Sources:	MS4,	CSO,	WWTP	effluent,	atmospheric	
deposi*on	(29-280	par2cles/square	meter/day),	
overland	sludge	applica*on,	nonpoint	

•  Secondary:	result	of	larger	(meso)	plas*cs	
breaking-down	into	smaller	fragments	
–  Sources:	MS4,	CSO,	nonpoint	

Gasperi	et	al.,	2015;	Zubris	and	Richards,	2005	



PRIMARY	MICROPLASTICS	

•  Personal	care	and	cosme*c	products	(PCCPs)	

•  Tex*le	fibers	
•  Bead	blas*ng	boat	hull	&	engine	parts	
•  Pre-produc*on	pellets	(nurdles)	



Deodorants	
Shampoos	
Condi*oners	
Shower	gels	
Lips*cks	
Hair	colorings	
Shaving	creams	
Sunscreens	
Insect	repellants	
An*-wrinkle	creams	
Moisturizers	
Hair	sprays	
Facial	masks	
Baby	care	products	
Eye	shadow	
Mascara	
	
1-90%	of	total	product!	
	

UNEP,	2015	

	





•  Per	Bowne	et	al.,	2011:	
•  Domes&c	washing	machine	effluent	can	produce	>	1900	fibers	per	wash	
•  Polyester,	acrylic,	polypropylene,	and	polyamide	all	found	in	WWTP	effluent	

Photo	Credit:	Ins2tute	of	Marine	&	Environmental	Research	of	Aegean	Sea	





Photo	Credit:	Dynamic	Co.	



Photo	Credit:	Premier	Logis2cs	Solu2ons	



SECONDARY	MICROPLASTICS	
	

MESO	->	MICRO	



Dutch	Kills		Photo	Credit:	queens.brownstoner.com	



Dutch	Kills		Photo	Credit:	queens.brownstoner.com	



SECONDARY	MICROPLASTICS	

Photo	Credit:	Wikipedia	



ENVIRONMENTAL	IMPACT	
•  Toxins	migra*on	

–  Source	and	sink	(EPA)	
•  Species	inges*on	

–  Over	600	species	(microorganisms	to	whales)	have	ingested	
aqua*c	plas*c	pollu*on	(UN)	
•  Newest:	phytoplankton	species	and	corals	

–  Last	month,	UC	Davis	study	25%	fish	for	human	consump*on	w/	
plas*c	in	gut	

–  Toxins	desorb	into	species;	bioaccumula*on	and	
biomagnifica*on	up	the	food	chain	

–  Blockage	(corals)	
•  Invasive	species	migra*on	(Woods	Hole)	
•  Misc.	&	Bizarre:	milk,	sugar,	honey,	beer	(Liebezeit	et	al.,	

2013)	
•  Plas*c	degrada*on	physical,	not	chemical;	500-1,000yrs	



Nurdle.		Photo	Credit:	Dr.	Yonkos,	Department	of	Environmental	Sci	&	Tech,	Univ	Maryland	

ADSORPTION/DESORPTION	
	
PCBs	
DDTs	
PAHs	
Metals	
Pathogens	
Opportunis*c/Invasive	Species	
	

RELEASE	
	
Flame	Retardants	
An*oxidants	(BPA)	
Plas*cizers	(phthalates)	
An*-microbials	(triclosan)	
Styrenes	
Alkyl	Phenols	
	
	

Barnes	et	al.	2009;	Browne	et	al.	2007;	Mato	et	al.	2001;	Teuten	et	al.	2009;	Lavers	et	al.	2014;		
Bems	2008;	McCormick	et	al.	2014	





LOCAL	MICROPLASTIC	STUDIES	



GREAT	LAKES	STUDY	#1	

•  SUNY	Fredonia	&	5gyres	(Sherri	Mason,	Marc	Eriksen,	
et	al.)	

•  2012	sampling	conducted	
•  2013	published	
•  21	sites	sampled	with	333-micron	manta	trawl	
–  All	but	one	included	microplas*cs	

•  Samples	analyzed	with	scanning	electron	microscopy	
•  Max	of	466,30	par*cles	per	square	km	
•  Average	of	43,000	par*cles	per	square	meter	
•  Most	smaller	than	1	mm,	and	spherical	



GREAT	LAKES	STUDY	#1	



GREAT	LAKES	STUDY	#1	

•  Rectangular	opening	16cm	high,	and	61cm	
wide	

•  3m	long	333-micron	net	

•  2	knot	tow	speed	
•  60min	sampling	



GREAT	LAKES	STUDY	#1	



GREAT	LAKES	STUDY	#1	



GREAT	LAKES	STUDY	#1	



GREAT	LAKES	STUDY	#2	

•  USGS	&	SUNY	Fredonia,	2014	
•  29	tributaries	to	Great	Lakes	sampled,	~22%	of	
total	inflow	

•  Range	of	land	uses	
•  4	samples/site	(2x	baseflow,	2x	stormflow)	
•  Sta*onary	trawls	from	bridges	with	flowmeters	
•  Prelim	findings:	
–  48	samples	
–  12,399	microplas*cs	counted	
–  79%	under	1mm,	with	balance	under	4.75mm	





“UNSEEN	THREAT”	

•  2014	report	
•  Summarized	Great	Lakes	study	
•  Annual	per-capita	consump*on	of	microbeads	
from	cosme*cs	and	personal	care	products	in	
the	US	is	es*mated	at	0.0309	ounces	per	
person	per	year.			
– 19.65	million	NYS	popula*on	
– 19	tons	of	microplas*cs	discharged	to	NY’s	
wastewater	stream	each	year	





“DISCHARGING	MICROBEADS	TO	OUR	
WATERS”	

•  2015	study	
•  OAG,	NYWEA	and	SUNY	Fredonia	

•  34	WWTPs	submimed	effluent	samples	
– 25	discharging	microbeads	to	receiving	waters	



PROCESS	



RESULTS	



RESULTS	



RESULTS	







HUDSON	RIVER	

•  Alina	Campbell,	Clearwater,	SUNY	Fredonia	
•  Manta	trawling	near/along	Long	Dock	Park,	
Beacon	(NY)	

•  Dissec*ng	microscope:	fragment,	film,	foam,	
pellet,	line	

•  Max	205,000	par*cles	per	square	km	
•  Average	62,000	par*cles	per	square	km	
•  Mainly	film	and	fragment	
– ONLY	3%	MICROBEADS!	

•  95%	less	than	1mm	
	



CURRENT	LOCAL	RESEARCH	
(water,	sediment,	sand,	fish	guts)	

•  Newtown	Creek	
•  Kill	Van	Kull	
•  Newark	Bay	
•  Arthur	Kill	
•  East	River	
•  Upper	Bay	
•  Lower	Bay	
•  Sandy	Hook	
•  NJ	Shore,	various	













DO	ALL	PLASTICS	FLOAT?	



Source:	Engler,	2012	



INDIAN	OCEAN	FLOOR	

•  The	Deep	Sea	is	a	Major	Sink	for	Microplas2c	

Debris	(Woodall	et	al,	2014)	

•  FTIR	spectroscopy	
•  4	billion	plas*c	tex*le	fibers	per	square	
kilometer	

•  Polyester,	nylon,	acrylic	



THERMOHALINE	CIRCULATION	



5	GYRES	



SOLUTIONS,	PREVENTION?	
	

UPSTREAM/MID-STREAM/DOWNSTREAM	
MESO	vs.	MICRO	



MESO	PLASTICS	

•  14	floatables	“impaired”	waterbodies	in	NYS	

•  NYS	narra*ve	water	quality	standard	for	trash	
–	“none	in	any	amounts”,	per	NYS	Regula2on	
6	NYCRR	Part	703	



MESO	PLASTICS	

•  UPSTREAM:		
–  Educa*on	&	outreach	(community	groups;	source	
reduc*on!)	

–  Street	sweeping	
–  Limer	fine	enforcement	
– Waste	receptacles	(placement,	audi*ng,	adjustment)	
–  Bans:	bags,	expanded	polystyrene	(foam)	

•  MID-STREAM:	
–  Catch	basins:	insert	filters,	sumps,	hoods	(w/	siphons,	
outlet	screens	(5mm	resolu*on),	annual	inspec*on,	
cleaning	before	60%	sump	volume;	retractable	curb	inlet	
protectors/screens	



MESO	PLASTICS	

•  DOWNSTREAM:	
– Ouvall	nets	(O&M)	

– Ouvall	booms	(only	floatables;	installa*on;	O&M)	

– Ouvall	baffle	boxes	

– Pre-ouvall	hydrodynamic	separators	($$;	O&M)	

– Shore	cleanups	(Riverkeeper’s	Riversweep;	
American	Limoral	Society;	Ocean	Conservancy)	







PRIMARY	MICROPLASTICS	

•  Educa*on	&	outreach	(community	groups;	Opera*on	Clean	
Sweep;	source	reduc*on!)	

•  Washing	machine	filters	
•  Bans:	microbeads	(watch	for	biodegradable	“loophole”)	

–  Suffolk:	passed	assembly	
–  Erie:	passed	
–  Chautauqua:	passed	
–  Monroe:	introduced	
–  Albany:	introduced	
–  Camaraugus:	introduced	
–  NYC:	introduced	

–  States	Passed:	NJ,	IL,	CO,	CT,	WI,	ME	



ANY	RESIN	MANUFACTURERS,	SUPPLIERS,	OR	USERS	IN	YOUR	MUNICIPALITY?	



EPA	INVOLVEMENT?	



EPA	INVOLVEMENT	

•  Trash	Free	Waters	Program	&	Partnership	
•  Grants	to	reduce	aqua*c	plas*c	trash	pollu*on	
•  Species	and	human	health	impact	published	
research	synthesis	and	analysis	

•  Conduct	new	research:	species	impact;	human	
health	impact;	new	materials	

•  Instruct/support	ci*zen	science	
•  Review/comment	MS4	general	permits	and	
WWTP	SPDES	discharge	permits	



EPA	REGION	2	GOAL?	

	

TRASH	FREE	WATERS	BY	2025	
(zero	point	source	trash	discharge	to	surface	waters)	



THE	END	
	

Joshua	Kogan,	PE	
Coordinator,	Trash	Free	Waters	Program	

US	EPA	
212.637.3733	

kogan.joshua@epa.gov	


