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Keyport Harbor – Raritan Bay
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Photo Cole et al. 2015. Environmental Science & 
Technology - Crustacean

Photo Setälä et al. 2014. Environmental Pollution – Shrimp digestive tract

Photo Avio et al. 2015. Marine Environmental Research – Mullet liver
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Sources, transport, and potential bioaccumulation

Research Hypothesis: 
Freshwater microplastic
density would increase 
downstream adjacent to 
Newark and Raritan Bays

• Distribution
• Persistent Organic 

Pollutants (POPs)
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a) Raritan and b) Passaic River Watershed sampling sites signified by black +. 
Facilities within 5 mi. radius of the sampling site that have NJPEDs discharge permits 
identified by blue (personal care companies), green (companies with “plastic” in their 
name, and red (waste water treatment plants) dots.

A
.

B
.

Study Areas: Freshwater to Tidal Transects 
(2016)
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Sample Collection & Extraction



Center for Urban Environmental Sustainability

BERKELEY 
HEIGHTS

CHATHAM LIVINGSTON FAIRFIELD ELMWOOD 
PARK

RUTHERFORD LYNDHURST KEARNY RIVERFRONT 
PARK 

PASSAIC 
VALLEY 

SEWAGE 
COMPANY 

745670

2776258

3221110

2242086

430845

995213

452388

2277102

675968

27756

Passaic River Microplastic Density km-2 (2016, Dry Weather)

Upstream Downstream



Center for Urban Environmental Sustainability

225535

141628

173668
156222

38337

205289

150002

442894

257563

BRANCHBURG 2 BRANCHBURG 1 BRIDGEWATER 2 BRIDGEWATER 1 RARITAN MANVILLE BOUND BROOK PISCATAWAY NEW BRUNSWICK

Raritan Microplastic Density km-2 (2017, Dry Weather)

Upstream Downstream



Center for Urban Environmental Sustainability

Upstream Downstream
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Raritan River Microplastics (2017)
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Plastic-Water Column Associated Organics

TENTATIVELY IDENTIFIED 
COMPOUNDS (TICS)

RARITAN 
RIVER

PASSAIC 
RIVER

RARITAN/NEWARK 
BAYS

# mass # mass # mass
Compounds Identified 255 1,746 299 732 81 197

TICS Identified (>10 ng) 16 1,443 23 148 5 67

Other Identified TICS (<10 ng) 236 303 271 584 74 130
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Organics: Plastic-Associated vs. Water Column
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Tentatively Identified Compounds (TICs)

USE TYPE # OF 
COMPOUNDS

% TOTAL

COSMETIC ADDITIVE 6 3%

FRAGRANCE 6 3%

INDUSTRIAL (1 PLASTICIZER) 12 7%

PHARMACEUTICAL/BIOMEDICAL 13 7%

FOOD ADDITIVE 20 11%

FLAVOR & FRAGRANCE 27 15%

LABORATORY/RESEARCH 
CHEMICAL

63 35%

NATURAL COMPOUND 73 41%
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TICs by Location
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TICs by Location
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“Fingerprint” for 
Pollution Source 
Tracking?
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Questions? 
Beth Ravit

ravit@envsci.Rutgers.edu

848-932-5752
www.cues.Rutgers.edu
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USEPA Urban Waters
Rutgers Raritan River Consortium
NIH
NY-NJ Baykeeper
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