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NYS Center for Plastics Recycling Research and Innovation
Supported by NYSDEC

Task 3:  Plastics in the Natural Environment
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Cigarette Butts as a Source of 
Microfiber Pollution

Ghazal Vasseghi



Comparing Citizen Science
and Laboratory Field Measurements4

NYS Center for Plastics Recycling Research and Innovation
Supported by NYSDEC

Task 3:  Plastics in the Natural Environment
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NYS Center for Plastics Recycling Research and Innovation
Supported by NYSDEC

Task 3:  Plastics in the Natural Environment
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Research Led By:
Dr. Zeinab (Elham) Mousania
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Transportation Typically Ignored in Life Cycle Assessment

• Too Complicated (Regionally Specific…)
• Assume Negligible
• Assume Constant

• Not the Focus of Study

Waste management is increasingly centralized due to economies of scale and efforts to recover less-used items.

Hypothesis:  Transport footprints are becoming more and more relevant.
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1. Plot Existing 
Infrastructure

2. Select 385 
Random Buildings

3. Propose Location 
for Chemical 

Recycling Facility

New York State

PMP = Plastic-Based Multilayer Packaging



Context:
Landfill EoL emissions 

= 1.77E04 CO2,eq/yr

For other scenarios, 
transport is 2-7% of 

the EoL footprint



Use of Model for Facility Siting

3 new incinerators, strategically located, reduce average distance from transfer station by 38%



Truck Filling Sensitivity

What happens if collection trucks to buildings are only filled 50%...???

Landfill Scenario:  Energy increase of 46%;  Emissions increase of 44%

Incineration Scenario:  Energy increase of 27%;  Emissions increase of 29%

MRF/Chem Scenario:  Energy increase of 6%;  Emissions increase of 7%



We are making waste transport modeling easier to better
understand implications of infrastructure distribution...
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Layer Source

US state boundary (Esri, 2023b)

US’s Roads (GeoFabrik, 2024)

Buildings (Microsoft, 2018)

Anaerobic Digestion Facilities (EPA, 2024a)

Composting Facilities (EPA, 2024a)

Incinerators (EPA, 2024b) 

Landfills (Esri, 2017)

Material Recovery Facilities (Esri, 2023a)

Transfer Stations (EPA, 2023)

Electronic Recycling Facilities (Esri, 2023a)

Glass Recycling Facilities (Esri, 2023a)

Metals Recycling Facilities (EPA, 2023)

Paper Recycling Facilities (Esri, 2023a)

Plastic Recycling Facilities (Esri, 2023a)

Textile Recycling Facilities (Esri, 2023a)

Tire Recycling Facilities (EPA, 2023)

Wood Recycling Facilities (Esri, 2023a)
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New York State

Erie County

Census Tract 89

Five Block Groups, 2,129 

Buildings

Layer Source

Buildings (Microsoft, 2018)

Material Recovery Facilities (Esri, 2023b)

Plastic Recycling Facilities (Esri, 2023b)

US Population, Block Groups (Esri, 2023d)

US Socioeconomic Demographics, Tracts (Esri, 2023a)

US State Boundary (Esri, 2023c)

547 
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303 

Buildings

429 

Buildings

459 

Buildings
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Contact Information:

John D. Atkinson
State University of New York at Buffalo

AtkJDW@buffalo.edu
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